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Abstract
Participatory Approach to Community Based Water Supply System

by
Ismu Rini Dwi Ari
Doctor of Engineering
Kyoto University

Having access to safe drinking water is one of the rnmuispensable human necessities.
WHO (2010) stated that six out of the seven people without access to an improved water source
live in rural areas, moreover, regarding UNICEF (2004) the number of urban residents without
adequate water services is increggiapidly. Consequently, estimates of access to safe drinking
water are a cornerstone of most international assessments of progress toward solving global and
regional water problems, particularly to reach target 10 of the Millennium Development Goals
(MDGs) that reduces by half the proportion of people without sustainable access to safe
drinking water by 2015.

There is a mechanism that inhabitants who live near the water resource cannot develop the
water resource with their value. In line with the reportdsfan Water Development Outlook
(AWDO) that the future water crisis in Asian countries, it will not be because of physical
scarcity of water, but because of inadequate or inappropriate water governance, including
management practices, institutional arrements, and socipolitical conditions, which leave
much to be desired (Thé'Asia Pacific Water Summit in 2007).

Under collaboration activities for water supply system by community members who live
close to the water resource has examined in roaamgtries. Collective action may be defined as
action on the part of one or more people striving to achieve objective or satisfy common interest
of the group, implies devising frameworks that limit the pursuit of individual self interest and
sustain the beefit shared by the group. In this sense, we may assume that community based
water supply system is one of strong alternatives to existing water supply system by the public
sector. Thus, this dissertation focuses on participatory approach as an effedtiuestainable
water managemerdystem based on the view points of human security andbeif, and
demonstrates the role oparticipatory approach in promoting water availability and
accessibility.

Main dbjective of tlis dissertationis to investigateparticipatory approach to community
based water supply system through social network analysisgaitl autoregressive probit
model with respect to empirical research on community based water supply system in
Indonesian rural aredNext, we assume thabmmunity based water supply system is one of
strong alternatives to existing water supply system by the public sector. Then, we formulate a
hypothesis that households with better community tie have ability to organize "community
based"water supplysystem.Last, in this research we might argue that we able to provide a
significant hint to answer the O6incompleted
theories and the social capital approach that is searched by social capital researchers/up to no
as mentioned by Ostrom and Ahn (2003).

The whole dissertation consists of 7 chapters in which the following paragraph explain each
chapter in to more detail.

Chapter 1 describes basic idea of the research about participatory approach to community
water sipply system, rationale and objective of the research, as well as methodology and
contribution of the research to the body of knowledge. Inception of this research is driven by the



belief that community based water supply system is one strong alternatie@isting water

services by the public sector with respect to Indonesian rural case study. This research attempts

to develop theory as well analyticalmo d e | of househol dbés soci al [
participatory approach. Thus, the resegpchsented in this dissertation may enrich research
theory and modelin vary disciplines covering engineering and social science, as well as
empirical research whereby the result will bring possibility for development better policy in
water governance, patilarly in caseof developing countries.

Chapter 2 investigates literature review about social capital in collaborative action and
voluntary association as the basic driven of the research. In this sense, it assumes that
participatory approach is an effa® and sustainable water managenmgygtem in the view
points of human security and wléing, and it demonstrates the rolepafticipatory approach
in promoting water availability and accessibility.

Chapter 3 portrays chronological and institution obmmunity water supply system with
respect to research area. In the inception development of water supply system, there was a
mechanism that inhabitants who live near the water resource could not develop the water
resource with their value and even maoe $everal decades they were excluded from the piped
clean water system that is constructed exclusively for certain community in a particular territory.
Next, initiation of establishment of HIPPAM group is driven by internal notion of the
community itsefwher eby t hey mi mi c t heir nei ghbor 6s
establishment community based water supply system called HIPPAM Air Minum Bersaudara.
Construction of public hydrant in Ngujung hamlet by Indonesian Army as part of the Social
ResponsibilityProgram gave stimulation to the residents to develop their community based
water system that able to serve piped clean water connection to house. Last, scrutinize more
detail about the development process of HIPPAM in Sumberawan hamlet wherein formal and
informal leaders drive the residents to joint participate in HIPPAM groups. This case is quite
different from Ngujung and RW 6 hamlet whereby decision to join HIPPAM more or less
reflects an action of individual households.

Chapter 4 displays result of hasehold questionnaire survey covering eight demographic
characters of the households, issue of water supply system, and community network. There are
five typesd water resources in the research ¢
acquire cleanvater through piped clean water services with direct connection to house provided
by (i) HIPPAM and (ii) PDAM. Whereas, the other three types could be categorized as non
piping clean water system consist of individual wells, public hydiacdmmunal wel and
public tap provided by some HIPPAM groups, and river. Multiple memberships in community
groups, trust on lending and borrowing, concern to community welfare as well as opinion to
living environment may illustrate the presence of social capital ammoungeholds through their
direct and indirect linkages. Moreover, relate to opinion about six closest people for the
respondents it is illustrated that instead of all kin consist of father, mother, son, daughter,
brother, and sister, generally neighborhie tlosest people for respondents, particularly when
they live in the same community or within hamlet. In this sense, we may reveal that closeness
relationship has negative relation to social capital in which their closeness relationships are
lessened shply through further distance of residential place. Hence, we may conclude that
position of the neighbors who live in the same community may give strong ties towards
respondents in the research area through their direct face to face contact in theidgjly act

Chapter 5 investigates social network in the community level focus upon pairs of
respondent sé6 memberships in community groups
three types community in the research area. The first community is bestbedsas a
community with combination between (i) an existence of power relation driven by a formal and
informal leader and (ii) a strong social tie within the community which enables them to establish
and maintain their community based water managementsddend is a community where (i)
existence of power relation is less enough to drive the community member to reach a common



goal, but (ii) they have moderate strong social tie within the community, also lack of bridging

social capital. This situation mayibg their current collective action on managing water supply

system may difficult to sustain in the long term. The last community could be describing as the

area which has characteristic between the two communities. In this community, there is a power
relation but it is not as strong as the first community since the central is just occupying role
position as informal leader. Moreover, in general there is moderate high social tie within the
community that might enable the community reach their common gdatndby their
demographic characteristic such as education background and a quite wide contact with other
actor outside the community. Another important thing, in this community they able to
6formalized their communi ty enbeathedr docial etngght s upp |
bring them to have ability to maintain their community based water supply system in different

way than the first communityhus, in this chapter we may provide evidence about the linkage

of collective action theory and sociela pi t a l approach that bring ai
clean water supply system in the community level.

Chapter 6 investigats the choice of individuals to piped clean water supply system that is
determined by the i nefflfueecrtt iaasl woetlhl e rass6 tihnet eirnadci
by employing spatial autoregressive (SARPbit model. There are three types of weight
matrices which are estimated covering (i) geographic distance, (ii) memberships in multiple
community groups and {jiattributes demographic. The entire three type weight matrices
nearness of physical, emotional and attribute, the estimated pararhesbmsy positive and
significant result which might us to conclude
supply system is interdependéndisplay social interaction effects of significant respondents on
individual households. Next, the entire estimated parameter working place is statistically
negative and significant, whereas estimated parameter eduisafionitive and significant for
the six weight matriceso 1 geographic distance and community group, except the attribute
weight matrix w which is statistically positive but insignificant. In this sense, we may argue
t hat househol ds émifmed byaheir avn local ®ffe@ Wwith ocespdceto the six
weight matricesw i geographic distance and community membership. Thus, through spatial
autoregressive (SAR) probit mo d e | we might [
behavior is determinethy social interaction effect of the significant others on individual
households as well as by their own local effect of the individual households that is represented
by nearness of physical and emotional.

Chapter 7 there aretwo topics for futureresearch as follows. First, it is necessity to
investigate the institution identity of community based water supply system as a part of
proposing appropriate water governance in order to establish a more sustained collective action.
Second, it is necessity scrutinize into more detail the relation between social capital and
power relation which we may assume that there is a significant influence from the prominence
actor on choice to access community based water supply system. This remains a subject matte
for the future research.



Dedicated to my beloved father Hari Subagijo and my dearest mother Irahwati, all my lovely
Sisters and Brothers, and all my great Niece and Nephew



List of Figures
List of Tables

1

Contents

Introduction

1.1 Participatory Approach of Community Based Water Supply Syste
1.2 Rationale of the Research

13 Objective of the Research

1.4 Research Methods

15 Contribution of the Research

1.6 Structure of the Dissertation

Bibliography

Literature Review

2.1 Basic Idea

2.2 Social Capital in Collective Action
2.2.1 The Concept
2.2.2 The Forms of Social Capita

2.3 Voluntary Association
2.3.1 Characteristic of Voluntary Association
2.3.2 Legitimacy ofVoluntary Association
2.3.3 Professionals of Voluntary Association
2.3.4 Regional Learning Process

2.4 Summary

Bibliography

Institution of Community Based Water Supply System

3.1
3.2

3.3

Introduction

Clean Water Suppl@ystem

3.2.1 Coverage Services of Clean Water Supply System
3.2.2 Access to Clean Water Supply System
Chronological Development of Clean Water Supply System
3.3.1 Clean Water Supply System in Toyomarto Village
3.3.2 CleanWater Supply System in Candi Renggo Village

o o~ A WODN PP B

©

11
11
12
14
15
17
19
20
22
22

26
26
29
30
32
37
38
42



34 Community Based Water Supply System 46

3.5 Summary 53
Bibliography 54
Household Questionnaire Survey in Water Supply System 56
4.1 Introduction 56
4.2 Description of the Survey 57
4.2.1 Survey Method 57
4,2.2 List of Questions 58
4.2.3 General Description of the Research Area 60
4.3 Demographic Attributes 63
4.4 Clean Water Supply System 78
4.4.1 Access to Clean Water 78
4.4.2 Rule of Clean Water 83
4.4.3 Satisfactiorof Clean Water 86
4.4.4 Solving Water Problems 89
4.5 Community Network 92
4.5.1 Membership in community Groups 92
4.5.2 Opinions on Community and Living Environment 102
4.5.3 Relationship to the Closest People 106
4.6 Summary 111
Bibliography 121
Social Network of Memberships in Community Groups 122
5.1 Introduction 122
5.2 Social Network Analysis 123
5.2.1 The Concept 123
5.2.2 Affiliation Network 124
5.2.3 Centrality 129
5.2.4 Rate of Participation and Sipé Events 134
5.3 Description of An Empirical Case 136
5.3.1 Determination Size of Sample 136
5.3.2 Multiple Memberships in Community Groups 140

54 Social Structure in Affiliation Network 148



5.5

5.4.1 Centrality
5.4.2 Rate ofParticipation and Size of Events

Conclusion

Bibliography

6 Community Water Supply System in Choice Model

6.1
6.2

6.3

6.4

Introduction

An Empirical Research

6.2.1 Description of The Survey
6.2.2 Access to Clean Water
Results and Discussions

6.3.1 Lesson Learned from the Previous Chapter
6.3.2 The Model

6.3.3 Determination Size of Sample
6.3.4 Explanatory Variables

6.3.5 The Weight Matrix

6.3.6 Estimation Result

Conclusion

Bibliography

7 Conclusion and Future Research

7.1
7.2

Summary and Recommendation

Future Research

Bibliography

Appendix A
Appendix B
Appendix C

Appendix D

Two-Mode Degree Centrality

OneMode Actor CemembershigCentrality

The Estimation Method

C.1 Bayesian Inference

C.2 The Markov Chain Monte Carlo (MCMC) sampler

Map of Location of Respondent

D.1  Figure 6.4 Main Pipelines of HIPPAM and PDAM in
ToyomartoVillage

D.2 Figure 6.4 Main Pipelines of HIPPAM and PDAM in Car

148
153
156
157

159
159
161
161
162
166
166
167
169
174
178
185
191
193

195
195
205
206

207
214
221
221
222
224

224



Renggo Village

D3 Figure 6.13 Respondentos H

D4 Figure 6.14 Respondentos H

D5 Figure 6.15 RamsRWEGiHadent 6s H
Appendix E  The Estimation Result of the Spatial Autoregressive Probit Model

E.1 W11-5 Nearest Neighbours of Geographic Distance

E.2 W11- 10 Nearest Neighbours of Geographic Distance

E.3 W11- 15 NearesNeighbours of Geographic Distance

E.4 W12- Inverse of Geographic Distance

E.5 W21- Cosine Similarity of Memberships in Community
Groups

E.6 W22- Inverse of Geodesic Distance of Memberships in
Community Groups

E.7 W3 - Cosine Similarity of Attributes

Appendix F Household Questionnaire Survey
Achievement

241

247
250
259



11
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21

List of Figures

Structure of Dissertation

Categorization of Goods by Rivalry and Excludability
Access to Piped Clean Water from PDAMd HIPPAM
Clean Water Access to Public Tap Provided by HIPPAM
Clean Water Access to the Wells

Piped Clean Water Supply System from PDAM

Piped Clean Water Supply System from HIPPAM

Public Hydrant Supplied by HIPPAM

Piped Clean Water Supply System in Toyomarto Village
Piped Clean Water Supply System in Candi Renggo Village
Structure of Organization of HIPPAM

Map of Research Area

Map of Toyomarto Village

Map of CandiRenggo Village

Gender of HIPPAM Members & PDAM Customers
Average Age of HIPPAM Members & PDAM Customers
Education Level of HIPPAM Members & PDAM Customers
Occupation of HIPPAM Members & PDAM Customers
Working Placeof HIPPAM Members & PDAM Customers
Income Level of HIPPAM Members & PDAM Customers
Map of Water Supply System in Toyomarto Village

Water Reservoirs of PDAM & HIPPAM

Main Pipelines of PDAM & HIPPAM

Map of WaterSupply System in Candi Renggo Village
Private Wells & River

Communal Wells & Public Tap

Public Tap inside the Mosque

Pubic Bath in the River

Opinions to Improve the Current Water Supply System
Residencef Intimate by Relationship in Toyomarto Village

Frequency of Contact of Toyomarto Villagers

Residence of Intimate by Relationship in Candi Renggo Village

32
33
34
35
35
36
37
40
45
46
59
61
62
65
66
68
70
73
75
80
81
81
82
83
85
85
86
92

107

109

110



4.22 Frequency of Contact of Candi Renggo Villagers
4.23 Closenesfelationships to the Respondents
4.24 Concerns to Community Welfare

4.25 Frequency of Contact Differed by Means

51 Position of Respondentés House in
52 Position of Respondentéés House in
53 Position of Respondenté6és House in

5.4 Membership in Religious Group

5.5 Membership in Cultural/Social Group
5.6 Membership in Community Organization
5.7 Membership in Finance Group

6.1 Location of the Research Area

6.2 Accesses to Clean Water

63 HI PPAMG6s reservoir, Public Hydran
66 Position of Respondentés House in
67 Position of Respondentés House in
68 Position of Respondentéés House in
69 Position of Respondentés House in
6.10 Position of Respondentés House in

6.11 Education Level of HIPPAM members and PDAM customers

6.12 Working Place oHPPAM members and PDAM Customers (A)

6.13 Working Place of HIPPAM members and PDAM customers (B)

6.14 Income Level of HIPPAM Members & PDAM Customers (N = 326)

6.15 Occupation of the Respondents of HIPPAM & PDAM (N = 326)

6.16 Diagramof the Weight Matrix

Appendix D

6.4  Main Pipelines of HIPPAM and PDAM in Toyomarto Village

6.5 Main Pipelines of HIPPAM and PDAM in Candi Renggo Village

6.17 Respondentds House in Sumber awan
6.18 R e s p o nHbese in Rgujung Hamlet, Toyomarto Village

6.19 Respondentds House in RW 6 Haml et
Appendix E

6.20 Weight Matrix of the 5 Nearest Neighbors

6.21 Sample Paths and Posterior Probabilities for the Parameter Constant

110
119
120
121
138
139
140
144
145
146
148
162
163
166
170
171
172
173
173
176
177
178
184
184
187

225
226
227
228
229

230
231



6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.29
6.30
6.31
6.32
6.33
6.34
6.35
6.36
6.37
6.38
6.39
6.40
6.41
6.42
6.43
6.44
6.45
6.46
6.47
6.48
6.49
6.50
6.51
6.52
6.53
6.54

Sample Paths and Posterior Probabilities for the Parameter Education
Sample Paths and Posterior Probabilities for the Parameter Working Place
Sample Paths and Posterior Probabilities for the Parameter Rho

Weight Matrixof the 10 Nearest Neighbors

Sample Paths and Posterior Probabilities for the Parameter Constant
Sample Paths and Posterior Probabilities for the Parameter Education
Sample Paths and Posterior Probabilities for the Parakiveteding Place
Sample Paths and Posterior Probabilities for the Parameter Rho

Weight Matrix of the 15 Nearest Neighbours

Sample Paths and Posterior Probabilities for the Parameter Constant
Sample Paths and PosteriRnobabilities for the Parameter Education
Sample Paths and Posterior Probabilities for the Parameter Working Place
Sample Paths and Posterior Probabilities for the Parameter Rho

Weight Matrix of the Inverse of Geograpiistance

Sample Paths and Posterior Probabilities for the Parameter Constant
Sample Paths and Posterior Probabilities for the Parameter Education
Sample Paths and Posterior Probabilities for the Parameter Working Place
Sample Paths and Posterior Probabilities for the Parameter Rho

Weight Matrix of the Cosine Similarity in Community Group

Sample Paths and Posterior Probabilities for the Parameter Constant
Sample Paths and PosterRnobabilities for the Parameter Education
Sample Paths and Posterior Probabilities for the Parameter Working Place
Sample Paths and Posterior Probabilities for the Parameter Rho

Weight Matrix of the Inverse Geodesic Distance

Sample Paths and Posterior Probabilities for the Parameter Constant
Sample Paths and Posterior Probabilities for the Parameter Education
Sample Paths and Posterior Probabilities for the Parameter Working Place
SamplePaths and Posterior Probabilities for the Parameter Rho

Weight Matrix of the Cosine Similarity of Attribute

Sample Paths and Posterior Probabilities for the Parameter Constant
Sample Paths and Posterior Probabilities foPthemeter Education

Sample Paths and Posterior Probabilities for the Parameter Working Place

Sample Paths and Posterior Probabilities for the Parameter Rho

231
232
232
233
234
234
235
235
236
237
237
238
238
239
240
240
241
241
242
243
243
244
244
245
246
246
247
247
248
249
249
250
250



2.1
3.1
3.2
3.3
3.4
3.5
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
412
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24
4.25
4.26

List of Tables

Dimensions of Social Capital at the Community Level

Piped Drinking Water Supply Systems in Singosari District

Clean Water Source in Hamlets of Toyomarto Village

Chronological Development of Clean Water Supply in Toyomarto Village
Clean Water Source in Hamlets of Candi Renygijage

Chronological Development of Clean Water Supply in Candi Renggo Villa
Research Aims and Research Questions

Questionnaire Distribution

Characteristic of Demography in Toyomarto Village

Characteristic oDemography in Candi Renggo Village

Number of Respondent Based on Water Sources

Sex Identity of Respondent

Average Age of Respondent

Family Member of Respondentés Hou
Education Level of Respondent

Occupation of Respondent

Sex, Age, Education & Occupation of Respondent in Toyomarto Village
Sex, Age, Education & Occupation of Respondent in Candi Renggo Villag
Working Place of Respondent

Average Income of Respondent

Working Place & Income Level of Respondent in Toyomarto Village
Working Place & Income Level of Respondent in Candi Renggo Village
Average Length of Stay of Respondent

Mean Value of Water Satisfaction towards Taste

Mean Value of Water Satisfaction towards Quantity

Mean Value of Water Satisfaction towards Quality

Mean Value of Water Satisfaction towards Price

Mean Value of Water Satisfaction towards Availability

Option to FixWater Supply Problem

Reason of the Option

Membership of Respondent in Sumberawan Hamlet

Membership of Respondent in Ngujung Hamlet

14
31
39
42
43
46
58
60
60
63
64
64
65
67
68
69
71
72
73
74
76
77
78
86
87
88
88
89
90
91
93
94



4.27
4.28
4.29
4.30
4.31
4.32
4.33
4.34
4.35
4.36
4.37
4.38
4.39
4.40
4.41
4.42
4.43
4.44
5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16

Membership of Respondent in Glatik Hamlet

Membership of Respondent in RWH&mlet

Membership of Respondent in RW 8 Hamlet

Membership of Respondent in RW 12 Hamlet

Value of Community Groups for Toyomarto Villagers

Value of Community Groups for Candi Renggo Villager

Trust on Lending anBorrowin

Progress of Trust on Lending and Borrowing in Toyomarto Village
Progress of Trust on Lending and Borrowing in Candi Renggo Village
Concern to Community Welfare

Value of the Living Environment in Toyomartéllage

Value of the Living Environment in Candi Renggo Village

Residence of I ntimate by Rel ati on
Residence of I ntimates by Rel atioc
Strength ofintimates by Relationship to Respondents

Closeness Relationships to the Respondents

Concerns to Community Welfare

Frequency of Contact Differed by Means
Respondentby-Community Groups Matrix

Affiliation Net wor k ARw-€pomdeintg Groupso
Valued Relation Actor Gonembership Matrix

Binary Relation Actor Canembership Matrix

Event Overlap Matrix

Bipartite Adjacency Matrix

Service Area of HIPPAM\ssociations

Sample Size Based on Water Source

Number Of Respondents In Each Community Group
Sample Respondent of Memberships in Community Groups
The Membership in Religious Group

The Membership itCultural/Social Group

The Membership in Community Organization Group

The Membership in Finance Group

Two-Mode Degree Centrality of the Respondents

Respondents Gmembership in Sumberawan Hamlet

95

95

96

96

98

99
102
102
103
104
105
106
107
108
111
119
120
121
125
126
127
128
128
129
137
140
141
142
143
145
146
147
150
151



5.17
5.18
5.19
5.20
6.1
6.2
6.3
6.4
6.5
6.6
6.7

Respondent€o-membership in Ngujung Hamlet
OneMode Centrality of the Respondents in RW 6 Hamlet
Demographic Characteristics of the Central Respondents
Rate of Participation

Type of Access to Water

Sample Size of thRespondent

Chi-Square of Demographic Attributes A

Chi-Square of Demographic Attributes B

Memberships in Community Groups

Estimation Result

Goodness to Fit

151
152
153
154
165
174
174
175
181
188
191



Acknowledgments

Room 337 in C clustdfatsura campus Kyoto city Japan has been my new compact world since
July 2008 when | started my study as a research studastistthe world in whichmy thought

and mybehaviourhave been developed by the influential colleadirgsraction as well as my
inherentopinion simultaneously Therefore, it is dappinesso acknowledge mygratitudeto a
number ofspecialpeoplewho have encouraged and helped me to make this research reach its
goals.

Particularly in the inner circle of my research activity, lwblike to admit my deepest
gratitude to my supervisor, Professor Kiyoshi Kobayashi for his guidance and support
throughout my period of study. His incisiveays of thinking always driveny research to a
brighter interesting point. Moreover, his beligbhat | can do as his wish is the remarkable
notion that put me away frofrustration

Next, | would like also toacknowledgemy deeply indebtedness to Associate Professor
Kakuya Matsushima for higuidanceand mentoring. His reliability assistance stimegathe
progress of the research. In addition, it is alsbightednesfor having a very patient supervisor
thathelpsme dealing with the difficulties during my doctoral study.

Then, | am also deeply appreciate to Dr. Hayeong Jeomg dear beautifufDai Senpabfor
her endless support, feedback and friendship since my first arrival to Kyoto up to now. Last but
not least, my sincere gratitude to Mr. Kenshiro Ogi for his strong and full support with his
bright mind as well as his warmth heart that acegédemy research progress.

My deepest appreciation goes to Assistant Professor Masamitsu Onishi and Assistant
Professor Mamoru Yoshida for their support and encouragement during my study. My best
gratitude goes to Mr. Han Daeseok and Mr. Vu Trung Dien eir twarmth heart and
encouragement throughout our doctoral program together. May we have a bugheer

It is also ahappinesgo acknowledgemy indebtedness$o all those laboratory members
wherein thedmafia valué works very well for my doctoraltgdy. Herewith | would like to
underline mythankfulness (in alphabetical order) to Mr. Hiroshi Fukui, Mr. Maiku Abe, Mr.
Mangapul Nababan, Mr. Suharman Hamzah, ahdthose smart ladiesi Ms. Alena
VasilyevalLyulina, Ms. Hsieh Ching Yun, Ms. Li Qian anlls. Sunji Baek. My special
thanks go to Miss. Aya Fujimoto for her consistent support and kindness. | would like also to
send my special thanks to Dr. Christakis Mina, Dr. Le Tham Nam, Dr. Lei Shi and Dr. Xu as
well as Dr. Sharina Fariha Binti Hasan andsMIhu Hang Bui for their endless encouragement

from the distance.



| am especiallygratdul to the Ministry of Education of Indonesia in which | granted my
scholarship to pursue this doctoral program. My appreciation goes to all my dear colleagues in
Brawijaya University, particularly in Regional and Urban Planning Department. My deeply
indebtednesspecially goes to my former DeanBhgineering=aculty, Mr. Imam Zaky that his
full support has brought me to this achievement. My great pleasure goesltdaséesian
friends in Kyoto as well as my internatiorfdendsin HdB to the warmth of their hearthiring
my stay in Japan.

Unforgettable thanks to the surveyor tedmmy great students at Regional and Urban
Planning Departmentunder excellent coordination of Mr. Arif Rahman Hakim. My special
thanks go to Mr. Aris Pratomo for his great support with all the maps. Without their
extraordinary field survey and continuous support this research will never reach its goal.

Finally, my sinceregratefulnesgoes to my beloved father Hari Subagijo, my wonderful big
family: my inspiring mother Irahwati, my dearest sistieddRetna, dewi, mDhani & dPuji,
and my great brotheism@unk, d@Yono, dSeno & dDaru, as well as my lovely nie¢emdTia,
mdta, mDieva, dMitha & déAyu, and my nifty nephevi m@rama, riNouval, dBima &
mdagus for their endless love and support.






Chapter 1
Introduction

1.1 Participatory Approach of Community Based Water Supply System

Having access to safe drinking water is one of the most indispensable human necessities. WHO
(2010) stated that six out of the seven people without access to an improved water source live in
rural areas Moreover, regarding UNICEF (2004) thmumber of urban residents without
adequate water services is increasing rapidly. Consequently, estimates of access to safe drinking
water are a cornerstone of most international assessments of progress toward solving global and
regional water problems, gicularly to reach target 10 of the Millennium Development Goals
(MDGs) that reduces by half the proportion of people without sustainable access to safe
drinking water by 2015.

There is a mechanism that inhabitants who live near the water resource @awvelop the
water resource with their value. In line with the report of Asian Water Development Outlook
(AWDO) that the future water crisis in Asian countries, it will not be because of physical
scarcity of water, but because of inadequate or inappropriater governance, including
management practices, institutional arrangements, and-golifical conditions, which leave
much to be desired(rd et.al,2008).

Under collaboration activities for water supply system by community members who live
close tothe water resource has examined in many countries. Collective action may be defined as
action on the part of one or more people striving to achieve objective or satisfy common interest
of the group, implies devising frameworks that limit the pursuit olviddal self interest and
sustain the benefit shared by the group. In case of Indonesia, among total 231.6 million
inhabitants only around 49.7% of the citizen has access to water which its 10% is obtained
through community based water management (Statintre Board, 2005l this sensewe
may assume that community based water supply system is one of strong alternatives to existing
water supply system by the public sector.

In order to support and sustain the participatory approach to community batsrdsupply
system, it is necessary to clarify the mechanism and to invent institutional system for support
the collaboration activities. However, there are not enough investigations on the participatory
approach to community based water supply systemedé@tate of better understanding about
local community structure and network is urgent toward encouraging suitable water policy and
institutional restructuring.

Thereforesome questions ariseWhy people are invoha in establishing the communit
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based water supply system in order to access water?, Whether their choices to join the
community based water supply system are cooperated or not?, Why people do or do not engage
in a kind of collective action? It is important to investigate the mechanism ofothatary
collaboration to access water. Here, we formulate a hypothesis that households with better
community tie have ability to organize "community basedter supplysystem.

Moreover,we raisefurther questions as follows: (i) Howo the access to claavater in the
research area? (ii) Why only a few residents get access to piped clean water system? (ii) Who
are theyi the people who have option to piped clean water system and the people beyond the
piped clean water system? (iii) What are their opintomg&rds current water supply system? It
is important to scrutinize the situation of the resident with access to piped clean water system in
order to understand their choice to the clean water system. And, it is necessary to have proper
understanding frorthe real context in order to be able to propose appropriate water governance
whereby the ultimate goal is to give discordant thoughts to open more possibility access to clean

water for all as targeted in the Millennium Development Goals (MDGS).

1.2 Rationale of the Research

Participatory approacthas been underlidein recent development projects which toward
valueoriented development, capabilityiented development, and human righiented
development. Participatory approach takes a formowofrdinated etion for providing public
servicebased on mutual decision making, operation, and management; and stimulates better
matchedservices corresponding diverse needs than those provided by government and private
company, andecures fair and adequate pricehaf service for the engaged civic members.

This dissertation focuses on participatory approach as an effective and sustainable water
managemeniystem based on the view points of human security andbeigl, andit
demonstrates the role oparticipatory approach in promoting water availability and
accessibility.

Under the water scarcity, there are many examples ohehldfinteraction and voluntary
action toprovide water service. However, the collective action is hard to ensure. Rational choice
theory and classic agency theory demonstrate collective action with-irgelfest based
motivation. Their basiidea is that people will join in collective action only when he/she can
expect rewards from his/heparticipation, e.g., not only pecuniary benefit balso
nonpecuniary benefits such as reputatibanor, prestige, authority, power, and position. That
is, it depends on outcome of collective acti®he failure of collective action has modeled as
prisoner 6s driddr @mmural hazardjroblem ©lson, 1965; Hardin, 1968, 1978).

The point of pri soner 0s asda sltuatiomeherec coranhuicatiore d e m
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failure and titfor-tat strategy e.g.,d will help you if you helpmed-occur part ner 6s t
The point of freaider pioblem could be demonstrated asituation where cost and benefit
sharing arrangement fail ur e obligatiomrTée fplaedf ner 0 s
collective action might be caused by the failure of coordination.

As the resolution of the failuref collective action, Hardin (1968, 1978) argued that the
commonscould be privatized or kept as public property to which rights to entry and use could
be allocated. Hargued that if we do not act in one of these two wapsivate enterprise
(controlledby market) andocialism (controlled by regulation), we acquiesce in the destruction
of the commonsThe collective action models based on rational choice theoryckasgic
agency theory depict the society without humahisyich asocial capitale.g.,trust andnorm),
communicative action(e.g., consensus on plan or rule), am$ponsibility Fracois and
Vlassopoulos (2008) reviewed a lot of papers abouspoial motivation of provision of public
good and argue that pemcial motivation has effecten the provision of public good.
Collective actions not only depend on cdmtnefit sharing, but also mobilizing people to trust,
shareknowledge, and collaborate on solution itself. Social capital and communicative action
could facilitate collective actin, using exist mutual understanding and coordination based on
mutual adjustment of members. Community based water provision actions are the example to
provide waterfor supporting each other through mutual understanding, mutual philia (i.e.,
friendship), nutual aidin the daytood ay col |l abor ati on. In additio
could not considemoral rightto life andsimplification problemLohmann (1992) said that the
nonprofit, voluntary, orphilanthropic behavior based onutuality and fairnesss a partial

resolution.

1.3 Objective of the Research

Main dbjective of tlis dissertationis to investigate participatory approach to community based
water supply system through social network analysis sradial autoregressive proltodel
with respect to empirical research on community based water supply system in Indonesian rural
area.Next, we assume that community based water supply system is one of strong alternatives
to existing water supply system by the public sector. Thenfowaulate a kipothesis that
households with better community tie have ability to organize "community basgel’ supply
system.Last, in this research wattemptto provide ppropriateansweroft he O6i ncompl e
knowledge between the linkage of colleetiaction theories and the social capital approach that
is searched by social capital researchers up to now as mentioned by Ostrom and Ahn (2003).

In addition, household questionnaire survey was distributed to 500 selected respondents

consist ofthe husbandthe wife or the head of family that are chosen so as they represent
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households.Ther ef or e, in this di ssertation we wil
Ohousehol dd interchangeably.

Furthermore, in this dissertation our analysis focuses upon accéss toe ané wat er Wwi
main purposes. First purpose is for the fulfillment of basic needs of drinking water whereby it
requires cooking process to become drinkable. Seconttly tke fulfillment of other domestic
purposes such as cleaning and bathirg.uTs |, we may use terms of &6cl

meaning with o6drinking water 6.

1.4 Research Methods

There are twomain research methods in this research with respect to empirical case on
participatory approach to community based water supply system indsidorrural areas. First
method isimplementing social network analysis through measureeottrality and rate of
participationand size of eventis multiple memberships in community groudhe purpose is

to capture important theoretical insights abth& position of central respondents and their
social ties in memberships of community associations which describes structure of social
network that is developed in the community. The second method is spatial autoregressive (SAR)
probit model to define theffect of social interaction upon respondent choices in water supply
system. Moreover, Markov Chain Monte Carlo (MCMC) is adopt to estimate parameter
covering three types weight matricegeographic distance, memberships in community groups

and demographiattributes to show the existence of social interaction between households.

1.5 Contribution of the Research

This research attempts to develop theory as v
interaction as an essence in participatory apprddehce the finding in the research will give

important notion of developing appropriate water governance which may open wider possibility
access to clean water for all. Thus, the research presented in this dissertation may enrich
research theorgnd modelin vary disciplines covering engineering and social science, as well

as empirical research whereby the result will bring possibility for development better policy in

water governance, particularly case in developing countries.
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1.6 Structure of the Dissertaion

Thefollowing Figure 1.1 describes structwkdissertation consists of 7 chapters in which the
following paragraph explain each chapter in to more detail.

Chapter 1
Indonesia Commmuuty Based Water Supply Systemmn
Chapter 2
Social Capital, Collective Action, Voluntary Association
Chapter 3 Chapter 4
Chronological & Institution of HIPPAM Demographic, Water Supply, Comnminity Network
Chapter 5
SNA, multiple memberships, Option to Access Water, Centrality
Chapter 6
SAR Probit model, ‘Nearness’ of Physical, Emotional, Attribute
Chapter 7

Summary & Reconunendation, Future Research

Figure 1.1 Structure of Dissertation

Chapter 1 describes basic idea of the research about participatory approach to community
water supply system, rationale and objective of the research, as well as methodology and
contribution of the research to the body of knowledigeeption of this research isiden by the
belief that community based water supply system is one strong alternatives to existing water
services by the public sector with respect to Indonesian rural case Bhislyesearch attempts
to develop theory as well analyticalmodel of hous hol dés soci al interacti
participatory approach. Thus, the research presented in this dissertation may enrich research
theory and modelin vary disciplines covering engineering and social science, as well as
empirical research wherebyettresult will bring possibility for development better policy in
water governance, particularly in cadfedeveloping countries.

Chapter 2 investigates literature review about social capital in collaborative action and
voluntary associatioserve as grard knowledgeof the researcthisted as the following three
statementsFirst, it is critical subject to develop effective and sustainable water management
system basedn the view points of human security and weding wherein as for the measure,

participdory approach to water management is predictafigctive. Second, n social capital
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there are ties that relate between actors or agents embedded in that in a result it may bring their
movement to pursue their common goalir@hthere is no universal aaiion to deal with the
problem of voluntary association due to their diverse characteristics, as well as legitimacy
which itds | ocal and individual contexts.

Chapter 3 portrays chronological and institution of community water supply system with
respect toresearch aredn the inception development of water supply systdrare was a
mechanism that inhabitants who live near the water resource could not develop the water
resource with their valuand even more for several decades they were excluded fropipi
clean water system that is constructed exclusively for certain community in a particular territory.
Next, initiation of establishment of HIPPAM group is driven by internal notion of the
communi ty i tself wher eby t hewg Ngoungihamlettoh ei r n
establishment community based water supply system called HIPPAM Air Minum Bersaudara.
Construction of public hydrant in Ngujung hamlet by Indonesian Army as part of the Social
Responsibility Program gave stimulation to the residentdeteelop their community based
water system that able to serve piped clean water connection to house. Last, scrutinize more
detail about the development process of HIPPAM in Sumberawan hamlet wherein formal and
informal leaders drive the residents to jopatrticipate in HIPPAM groups. This case is quite
different from Ngujung and RW 6 hamlet whereby decision to join HIPPAM more or less
reflects an action of individual households.

Chapter 4 displays result of household questionnaire survey covesigigt demographic
charactes of the households, issue of water supply system, and community nefwere are
five typesd water resources in the research
acquire clean water through piped clean water servicesdivéttt connection to house provided
by (i) HIPPAM and (ii) PDAM. Whereas, the other three types could be categorized as non
piping clean water system consist of individual wells, public hydiacdommunal wells and
public tap provided by some HIPPAM graymnd river. Multiple memberships in community
groups, trust on lending and borrowing, concern to community welfare as well as opinion to
living environment may illustrate the presence of social capital among households through their
direct and indirectihkages. Moreover, relate to opinion about six closest people for the
respondents it is illustrated that instead of all kin consist of father, mother, son, daughter,
brother, and sister, generally neighbor is the closest people for respondents, pgridwar
they live in the same community or within hamlet. In this sense, we may reveal that closeness
relationship has negative relation to social capital in which their closeness relationships are

lessened sharply through further distance of residen@aeplHencewe may conclude that
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position of the neighbos who live in the same communitsnay give strong tiesowards
respondents in the research ateaugh their direct face to face contact in the daily activity

Chapter 5 investigates social networknithe community level focus upon pairs of
respondent sé member ships in community groups
three types community in the research area. The first community is best described as a
community with combination betweer) @n existence of power relation driven by a formal and
informal leader and (ii) a strong social tie within the community which enables them to establish
and maintain their community based water management. The second is a community where (i)
existence opower relation is less enough to drive the community member to reach a common
goal, but (ii) they have moderate strong social tie within the community, also lack of bridging
social capital. This situation may bring their current collective action on nranagiter supply
system may difficult to sustain in the long term. The last community could be describing as the
area which has characteristic between the two communities. In this community, there is a power
relation but it is not as strong as the first commity since the central is just occupying role
position as informal leader. Moreover, in general there is moderate high social tie within the
community that might enable the community reach their common goal driven by their
demographic characteristic suab education background and a quite wide contact with other
actor outside the community. Another important thing, in this community they able to
6formali zed their community based water suppl
bring them to ha ability to maintain their community based water supply system in different
way than the first communityl.hus, in this chapter we may provide evidence about the linkage
of collective action theory and social capital approach that bring access to coymmuiip i p e d 6
clean water supply system in the community level.

Chapter 6 investigats the choice of individuals to piped clean water supply system that is
determined by the infl uent ithail n ditvied wsaiffedtsn tierr tarci
by employing spatial autoregressive (SApPobit model. There are three types of weight
matrices which are estimated covering (i) geographic distance, (ii) memberships in multiple
community groups and (iii) attributes demograpfiee entire three pe weight matriceso 1
nearness of physical, emotional and attribute, éstimated paramesef show positive and
significant resultvhich might us taonclude thah o u s e khoitedoscdmmunity based water
supply system igterdependerit displaysocial interaction effects of significant respondents on
individual householdsNext, the entire estimated parameter working place is statistically
negative and significant, whereas estimated parameter education is positive and significant for

the six weitpt matricesw 1 geographic distance and community group, except the attribute
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weight matrix @ which is statistically positive but insignificant. In this sense, we may argue

t hat househol dsdé behavior is al so ctdoetheesix mi ned
weight matricesw 1 geographic distance and community membership. Thus, through spatial
autoregressive (SAR) probit mo d e | we might
behavior is determined by social interaction effect of the samifi others on individual
households as well as by their own local effect of the individual households that is represented

by nearness of physical and emotional.

Chapter 7 summarieghe researchindings and notes thi&vo topics for future research as
follows. First, it is necessity to investigate the institution identity of community based water
supply system as a part of proposing appropriate water governance in order to establish a more
sustained collective action. Second, it is necessity to scrutinizeniore detail the relation
between social capital and power relation which we may assume that there is a significant

influence from the prominence actor on choice to access community based water supply system.
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Chapter 2
Literature Review

2.1 Basic ldea

It is about 655 million peopler aroundl7.6 percent of the worlgopulationstill faceslack
access to safe wat@NICEF, 2007) Moreover UNICEF (2007)also reports thaabout 1.8
million children die annualland about 433 million school days are missed due to diarrhea from
the unsafe water and poor sanitation. Watearcity adverselyaffects human health and
ecosystem as well as economic and social developr8eatcity of water is influenced by
various factorscovering population growth, technical progress, allocatimechanism, and
environmental factorsThe caus®f water scarcityncludeswater shortagéy overexploitation

and deterioration of water quality due to contamina@snwell ashigh subtractability and
excludabilityby privatization and conservation poli¢yeong, 2010)

Network of Asian River Basin @anizations (NARBQ 2007 reportsabout 600million
people in the AsidPacific regiondo not haveaccess to clean watdRapid growth ofeconomic
and population in Asian developing countrigert of China, India, and Indonesgenerate an
explosivegrowth in water demandso thatit is mostpressing challenge teearchfor a safe,
secure and reliable water supply measure.

Every country is searchingfor water supply systems for securing water accessibility for
citizen through infrastructure improvement and expanding its services. Nevertheless, it is
absolutely not easto distribute a limited alternative wategsource properly and objectively
underthe budget restrain of government. In ordeaddresghe problemit hasthe development
of technology butvhas moreenhancement of collaborative governance for water management
is essential.

In many developing countries, difficulty of daily access to watecurs inrural areas,
economicallydeprived areas, and slums imban areas. The current competitiangmented
from the rapidsociceconomic change deepethe scarcity of water resource and nmakee
vulnerable residentsore suffer. It is critical subject to develop effective and sustainable water
management systebasedon the view points of human security and wedingwherein & for
the measure, participatory approach to water management is predaffabtive (Jeong,
2010)

Participatory approachhas been underlide in recent development projectieading
valueoriented development, capabilityiented development, and human righiented

development(Jeong, 2010)Then, following her previous statementagicipatory approach
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takes a fom of coordinated actiorfor providing public servicebased on mutual deocisi
making, operation, and management; and stimulates better matehades corresponding
diverse needs than those provided by government and private comparsgcanes fair and
adequate price of the service for the engaged civic members.

Under the wate scarcity, there are many examples of -belfp interaction and voluntary
action toprovide water servigethough collective action is hard to ensure. Rational choice
theory andclassic agency theory demonstrate collective action with-irgelfest based
motivation(Jeong, 2010)The basiddea is that people wifparticipatein collective action only
when they can expect rewards frorheir participation,for example due to expectation of
pecuniary benefitand nonpecuniary benefitsOlson (1965 and Hardin (1968, 1978)has
modeledth e f ai l ure of <col |l ecti ve -adert(ar manal hmzard)pr i s on
probl em. The pri soreressabs d isifuation méiere ccommunicatidn e
failure and titfor-tat strategyi for exampled will help you if you helpmed-occur partner
treachery. The fredder problem could bexpressedas asituation were cost and benefit
sharing arrangement f ail ur eobligation.Gimaby, speargies er 6 s
that e failure ofcollective action might be caused by the failure of coordination.

Hardin (1968, 1978ffered two solutionssathe resolution of the faila of collective action
consist of (i)privatize the commoni the commons controlled by markat (ii) kept as public
propertyi the commons antrolled by regulatiorto which rights to entry and use could be
allocated otherwisewe acquiesce in the desction of the commonsMeaning thatthe
collective action models based on rational choice theoryclssic agency theory depict the
society without humanity such associal capitale.g., trust anchorm), communicative action
(e.g., consensus on plan or rule), aadponsibility(Jeong, 2010)Moreover,P. Fracoisand
M.Vlassopoulos (2008argue that m-social motivation has effects on the provision of public
good whereby collective actions depend on celsenefit sharingmobilizing people to trust,
share knowledge, and collaborate on solution itselfi addition, ®scial capital and
communicative actio couldfacilitate collective action, using exist mutual understanding and
coordination based on mutuatjustment of membersuch asmutual aidin the dayto-day
collaboration in community based water provision actionBurthermore,the nonprofit,
voluntay, or philanthropic behavior based onutuality and fairnesss a partial resolution
(Lohmann 1992).

This chapteraims to conduct literature review aocial capital in collective action and
voluntaryassociatiorof public goodto put grand knowledgef participatory approach wwater

supply systemWhat arethe concept as well as the form of social capital relate to collective
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action?What arethe characteristic, legitimacy and professionals of voluntary asso&idtiow
participatory approach mobikzcollective action and enable people collabordi&nce, he
remainder of this chapter consisted of two sections covering social action in collective action
in section two and voluntary association in section thfee this chapter will closed by

sumnary in section four.

2.2 Social Capital in Collective Action
2.2.1 The Concept

Within a decade, number of citation in the Web of Science on social capital increased
dramatically from 2 in 1991to 220 in 2001 (Elinor Ostrom & TK. Ahn, 2003). Topic on social
capital ha been broadening discussed ranges across the whole social sciences, from economics,
organizational sociology to political science. As a result, varied definition has been given to
drawn the notion of social capital. Regarding our research objectivdsipaper, we describe

the concept of social capital in collective action based on argument of the five scholars as
follows.

a James S. Col eman (1988) <clarify that HAsoci
single entity but a variety of differemntities, with two elements in common: they all
consist of some aspect of social structures, and they facilitate certain actions of actors
(persons or corporate actors) within the structure. Like other forms of capital, social
capital is productive, makg possible the achievement of certain ends that in its absence

woul d not be possible. € Unli ke other for

structure of relations between actors and
b) Robert D. Putnam (2000) defines social capitafiasonnecti ons aimong i
soci al net works and the norms of reciproci
c) Francis Fukuyama (2000) defines social capital as an instantiated informal norm that
promotes cooperation between two or more indiald.
d EIlinor Ostrom and AT. Ahn (2003) elucidat
forms of capital involve the creation of assets by allocating resources that could be used

up in immediate consumption to create assets that generate a pdmntadl henefits for

-

[
I
t

¢

some set of individuals over a future ti me
capital flas an attribute of individuals ani
to solve coll ecti ve adcantforms opsoaabchpitahsamelywi t h

(1) trustworthiness, (2) networks, and (3) formal and informal rules or institutions (2003:

Xiv).
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Social capital such as trust, norms, and networks that can improve the efficiency of society by
facilitating coordinated action (Bourdieu, 1983; Coleman, 1994). There are many findings that
social capital derived from regional cultures, environments, ié@dtlyle play role to manage
commons in marginal areas (K. Kobayashi, H. Westlund, and K.Matushima, 2005). Social
capital i mproves parti gider,ahugnwtal boods of trustrWordg |, re
Values Survey by World Bank (1991) demoasts that social trust and civic engagement are
strongly correlated; the greater the density of associational membership in a society, the more
trusting its citizens. Putnam (1995 and 2000) also argued that quality of public life and the
performance of saal institutions are indeed powerfully influenced by norms and networks of
civic engagement, and successful outcomes are more likely in civically engaged communities.

As menti oned by Mar ¢ (2008) t hat At his def i
sociobgical researchers in the field who have defined social capital primarily as the
characteristics of soci al net works and the re

Taylor (1993) demonstrated two roles of social norm. First role is to bring about camperat
is in coordinating the expectations of players in a repeated game. Social norms might provide
the players with the correlated expectations that would enable them to overcome this problem
(Kreps, 1990a and 1990b; Taylor, 1993). Second role is to boogt @ooperation. Normative
belief provides him/her with a motivating reason to act or in some other way influences his/her
behaviour independently of the effects of sanctions. Normative motivations facilitate mutually
beneficial exchanges of various kinagscchanges that would not be consummated by rational
egoists lacking such capital (Coleman, 1990; Putnam, 1992)

Alesina and La Ferrara (2000) show homogeneity within a community leads to higher
participation in social activities. In their model membershipostless; group size has no effect
on individual utility, and individuals have an exogenous preference for homogeneity within a
social group. Barbieri and Mattozzi (2009) show that exogenous heterogeneity typically
hampers participation to social adties can be reversed when heterogeneity arises
endogenously in a dynamic setting. The role of seniority benefits is twofold: they directly
increase the value of membership in the first period, and they introduce heterogeneity between

prospective members.
2.2.2 The Forms of Social Capital

From the view of social relations, there are two basic forms of social capital, namely bonding
and bridging social capital. The essential difference lies on homogeneity and heterogeneity of
the structure relation ties beten individuals or groups.

Mor eover, Wool cock and Nar ayan (20006) des (
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net works that enable people to act collective
Putnam (1993; 2000) reveals thataveelhne t ed communi ty (i .e. one wi
capital o) should be bet tloeal resalrcesto effartivelyadt,iandi z e |
indeed, this idea has been empirically supported.
Woolcock and Narayan (2000) identifigtteemajor types bsocial capital, namely:
a) Bonding social capital refers to the relationships that we have with people who are like
us; i.e. relations among members of families and ethnic groups;
b) Bridging social capital refers to the relationships that we have with padueare not
like us i.e. relationships with people from different sestmnomic status and different
ethnicity etc.; and
c) Linking social capital refers to the relationships or connections people have with those in
power

WoolcockandSwe et s er (igGdridl capitalfrdfecs nodconnections to people like

you [family, rel atives, kinship]é bridging so
not |l i ke you in some demographic sense, 0 and
with peop e i n power , whet her they are in politi

Linking social capital also includes vertical connections to formal institutions (Woolcock, 2001;
Mayoux, 2001). Bonding social capital is the relationship within a honsmgengroup and
Abridging soci al capital tends to bring toget
2003; ONS, 2001). Bondilgndb r i dgi ng soci al capital have res
of O6strong tiesd andhnad 2008k ti esd respectively
Defined by Kerry et.al (2006), bonding social capital, which is the dpgeties among
similar individuals or groups, is said to be

representing fAweaker 0 t i essr geoups, taunediseonects mey e n € 0 L

resources, and is needed to Aget ahead. 0 The
ties are homogeneous or heterogeneous. Bondin
reinforce exclusive identites atldo mogeneous groupso (Putnam, 200C

in contrast, connect people or groups who are different from each other in some way and
addresses how social capital facilitates resource acquisition. Unlike bonding social capital,
where netwecks are comprised of similar people with presumably similar resources, bridging
social capital is crucial in acquiring a wider variety of resources and enhancing information
diffusion within and between groups (Putnam, 2000).

It is important to note that evidence from the developing world demonstrates why merely

having levels of social solidarity or informal groups does not necessarily lead to economic
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prosperity. From the case of Kenya, Narayan and Nyamwaya (1996) concludevéhaa
participatory poverty assessment found over 200,000 community groups in rural areas, but most
were unconnected to outside resources and were unable to lift the poor out of poverty.

Kerry et.al, (2006) reveals that distinction between homogengbasnding) and
heterogeneous (bridging) ties are also relevant to social capital at the community level. And
t hen, t hey cited opinion of Wool cock (1998)
compl ementary forms of Jismhededressana putohomy (p.162)n a ¢
Embedded ties are those among members of a gr
density and closureo (p. 163) . Autonomous soO
Aprovide accesmmmuo ya nreanmbgea stiidt a(e@malogbis 4o)vertical
ties of bridging social capital. Furthermore, they also noted that according to Paxton (1999),
social capital within a single group (bonding social capital) may be positive for that group, but
doesnoteacessarily #dAspildl over into €é soci al caf

focused on horizontal form of bridging social capitéletweergroup ties.

Table 2.1. Dimensions of Social Capital at the Community Level

Extracommunity Intracommunity ties (bonding)
networks (bridging) Low High
Low Outcasts Poor villagers
High Recent rurato-urban Successful members of
migrants microfinance programs

SourceWoolcock, M., Narayan Deepa000

2.3 Voluntary Association

Regarding Douglas (1987yoluntary association is becoming an integral service resource for
providing public servicein many developed countrieg\t least there are three types of
organization that could be categorized in voluntary association covenimgmdfit organization

(NPO), nongovernmental organization (NGOas well as polymorphic organizations.

According to Kobayashi et.al (2010pMntary associations are polymorphic but their common
characteristics can be described as followisst, voluntary associations are novund to the

framework as an associatiand secondyoluntary associations are based on self motivated and

self active participationFurthermore, they mention thagdment among members is necessary
because of the characteristics of voluntary assoniatic uch as @A A associati on
and AA free entry and exit association. o0 Many
behavior objectives among the members (Douglas, 1987). In Addition, voluntary association is
based on trusmeaning'trust on individual resources such as knowledge and skills and the

resources such as personality and sincere int
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Regarding Kobayashi et.al (201()ete is skeptical viewstowards ability ofvoluntary
association on providing public servicea senséwhether entrust voluntary association which
have limitation of responsibility performance or not." Howevéngy continue their
argumentation thanotivation to use voluntary association in providing public service is, from
the beginning, therés an implied understanding on the possibility that most voluntary
associations are bubHli&e being, e.g. mission oriented come up and go down. When a new
need is appeared, a voluntary association is mobilized in order to response the need. When the
neeal is disappeared, the voluntary association is demobilized. Plural society, as well as, the
society has diverse interests, needs a large number of bubbles. Strategic complementarities in
generating bubble may arise. If more people join voluntary assaxit@n higher the value of
being and wetknown observation are employed. However, strategic complementarities are
often associated with multiple equilibria, i.e., either nobody joins or everybody joins.
Underlined byWaddock(1989)that rust based orgédaation or a legitimate leader can facilitate
collaboration formation legitimacy within a stakeholder group. Initial agreement on the problem
definition can help clarify the stake or interest that an organization has in resolving the social
problem and howmuch the organization needs other to solve the problem. Trust based
legitimated association to select higher value of being, e.g., '‘Bubbling up' is necessary. Regional
learning approach fosters bubbling up.

Individual behavior is determined by decisioakimg interaction of diverse stakeholders. It is
most reasonable to understand that there is a quite small realm which individual can make a
decision for maximizing his/her utility independently of the others' action, social custom and
system(Kobayashi etl, 2010) In the case in which single action is realized under the others'
decision making and institutional complementarity, there are a lot of equilibria. It could be
innumerableness. If an economy gets stuck at a low equilibrium level among thbriequali
new policy to drive to a higher equilibrium level is necessary. The problem of selecting
equilibrium level cannot be solved with traditional pricing policy internalizing of external
economy. In order to select high level of equilibrium, 'bubblipgsinecessary. Important thing
is whether it is possible or not to move more proper equilibrium by disciplining a

bubblegenerating mechanism with some way.
2.3.1 Characteristic of Voluntary Association

There is a possible link or connection betweenpnaiit and voluntary whereby the emphasis
on social behavior evident in the voluntary action tradition can be seen as complimentary to
nonprofit concept (Lohmann, 1992b). Rose (1960) determined fiftdtintary association

develops as a small group of pempfinding that they have a certain interest or purpose in
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common, agree to meet and act together in order to satisfy that interest or achieve thabpurpose.
Moreover, Laskin (1962) and Kerry (1972) in Lohmann (1992b) define voluntary associations
asfiany private group, voluntarily and more or less formally organized, joined and maintained
by members pursuing a common interest, usually by means efipartunpaid activitie®
Then, Smith (1966) in Lohmann (1992b) defines formal voluntary associatiofiorasal
organizations the majority of whose members are neither paid for participation in the
organization nomphysically coerced into such participatianThere is five basic categories of
voluntary association encompass occupational or selhterest; cosummatory or
selfexpressedphilanthropid¢funded; issue/cause oriented; and service oriented (Smith 1972;
1974 in Lohmann, 1992h).
Based on Handy (,a&&dny i purpose das €999) classified voluntary
organization into three categes adollow (Kobayashi et.al, 2010)
a) Selfhelp group
The purpose of this group is to support each other through mutual understanding, mutual
friendly, mutual aid in the datp-day collaboration. Therefore, sélélp group is
mobilized in more local lel and more target specified. This is an original type of
voluntary activity. Group members become even a provider or taker of collective service.
Because of the characteristics of ambivalent actors, the members tend to delay in taking
action of rolksharng arrangement and management process. Paaiter association
(PTA) for caring their children, gate bal
residentds association such a community ba:
alcoholics anonymous saciated by themselves are the examples ofhsdtf groups.
These sethelp groups can be developed to service delivery providers when there is
surplus of the service.
b) Service delivery provider
The purpose of this group is to provide service to people md¢ed the service. This
group specifies provider and taker of the service, and allocates the surplus service. The
allocation of surplus service is enlarged from local level to global level, as well as, from
specified target to public. By extending thelscand scope, system development and
collaboration of public sector and outer spondmgsome important for the sustainable
and effective allocation of the service. Many voluntary associations are classified in the
service delivery providers.
c) Campaign grop
The purpose of this group is to advocate some specific interest what they engage in. It is
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call ed association of principle. Thi s gr
awareness of public and making policy recommendation then providing service. Chil
poverty action group and Greenpeace are the examples.

There is a diverse definition of voluntary association which its common characteristics could
be summarizedas (i) free andunforced participation, (ii) common or shared purpose, (i)
common holdings, (iv) mutuality, and (v) fairness or justitehfnann 1992a, 1992b)In
generalb,he basic principle of voluntary associat:
association must geagreement on mission among association members in order to mobilize
their commonresourcedor the benefit ofall membersGovernance of voluntary association
depend on trust relationship between association membeherebyequality and impartiality
is emphasizd rather than effectiveness of resource or role allocation of mentansequently
behavior of voluntary association is controlled by the goal of the associagans thathe
operation of voluntary association is not necessarily effectiva. danse, effectiveness of the
operation mostlydepends on leadership of the association leadeaning thatvoluntary
association is Osheep without a sheypmbthatdd anc
voluntary association acts based orf-selving. There is a risk to be a strong interest group
against government since government should follow universality principle.
Therefore, m order to produce appropriate public service myluntary associatign
trustworthinesgsrelationship between @en and governmerds well asbetween public and

voluntary association must be built.
2.3.2 Legitimacy of Voluntary Association

There are diverse voluntary associatighat impossible for government to link partnership

between all voluntary association§&sovernment places an exclusive partnership contract with a

voluntary association. The |l egitimacy on O6whi
valid partnership?d, 6whet her achievement fro
Suchman(1995)d ef i ned |l egiti macy as O6égeneralized cog

is appropriate and valid in structured system of normative, value, belief and justice. The
definition is including the view of outside audience on government behavioonéurthe
audience, some have negative perspective on an agent behavior, but if the total behavior is

accepted and supported, the behavior may have legitimacy.
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FurthermoreSuchman (1995) classified legitimacy into three categeoesist of pragmatic,
moral and cognitive legitimacy as follow (Kobayashi and Jeong, 2011).

a) Pragmatic legimacy
Pragmatic legitimacy is based on whether the result of voluntary association activities
affects the promotion of benefit of people who are involved in the voluntaogiasion.
Pragmatic legitimacy is given when behaviors of voluntary association bring concrete
benefit to beneficiary and when benefit of whole society is expected. Monitoring whether
activities and outputs of voluntary association is satisfied in praghegitimacy or not
by beforeafter evaluation is necessary.

b) Moral legitimacy
Second mor al l egitimacy i s based on eval
association based on truster ust ee r el ati onship are right
on noral legitimacy are divided into three evaluations; (i) evaluation on output of
voluntary association activities, (ii) evaluation on partnering process of voluntary
association, and (iii) evaluation on selected trustworthy and abilities of voluntary
assoaition. Evaluation on output of partnership with voluntary association represents
whether or not there are enough countermeasures in order to reduce negative effects and
minimize the sphere of negative effects with consideration on not only for advantaged
people but also disadvantaged. That is, the evaluation means whether there is enough
countermeasures for reducing negative influence or not. Voluntary association is an
organization to carry out specific mission. There is no guarantee that voluntary
assocition considers all concerns and interests of citizen. However, government must
evaluate benefit and loss of citizen based on universalism on the output of partnership
with specific voluntary association. Sometimes, it is necessary to mitigate individdals a
groups who have possibility to loss. The evaluation of partnership process means that the
decision making process to contract partnership with specific voluntary association is
realized when a fair rule and transparency of the process is ensured.allmgien on
voluntary association is problem whether an actor as a trustee has appropriate payoff
structure or not. For example, if a voluntary association has a goal against to benefit, it is
difficult to say that the voluntary association has appropntgoff structure. The
judgment on behavior of voluntary association having audience is appreciate or not is
realized only when the association has appropriate payoff and ability in order to realize

the behavior.
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c) Cognitive legitimacy
The cognitive ledimacy is based on cognition of social necessary on partnership with
voluntary associationAs legitimacy standards, there is comprehensibility and-fiake
grantedness. Comprehensibility indicates whether behavior contents of voluntary
association are eg to understand or noTakefor-grantedness means that sufficient
investigations and deliberations on outputs derived from partnership with a specific
voluntary association are conducted and social members naturally accept the outcomes
from the investigions and deliberations. To consider a behavior as the obvious means
that partnership behavior between government and voluntary association become cause of
internalization and rigidity in society. In order to solve the internalization of cognitive
legitimacy, the two following conditions are necessary; one is to clear up the
responsibility boundary of voluntary association. It must be clarified that the judgment of
voluntary association based on which validity boundaries. The other is that government
must exsure on voluntary association getting technical support from which professional
and reflecting whose opinions and also must open the content.

2.3.3 Professionals of Voluntary Association

Kobayashi and Jeong (2011) reveal thabluntary associati@amembers who produce public
service are not necessarily professionals. Users of public service and tax qaysss of
diverse stakeholders having various values, such as residents, regional enterprise and any
associationsMoreover,scientific and technal judgmentby professionals plays important roles
in obtaining legitimacy of voluntary association activities. Howethare isa dilemma between
rigidity and appropriateness the judgmentwhereinmany voluntary associations and general
stakeholders aos i der the appropriateness of thbhbe prof
rigidity meanwhile pofessionals are required for rigidity on their judgm&ne of thereasons
is the gap of validifboundary between voluntary association, professionals aiidens
Then there may beconflict between voluntary association and professiondMganing to
achieve the necessary adjustméiits necessaryor each professiondb relativize his/her own
validity boundarythroughcommunicatn with other professioals and diverse stakeholders.

Then, Kobayashi and Jeong (2011) continue their previous argumentatiomofiessionals
must reaffirm that their perception are derived from limited condition as understanding context
of dependent validity boundary in theikpert knowledge. Since the validity boundary is often
internalized in association, there is a possibility that professional accepts unconsdidgssly.
necessity to consider thegsidents have important existential information and local knowledge

for social decision. If the validity boundary of professionals is established under the limited
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condition, it is not necessary to correspond with validity standard adopted into the ldecation.
this sense, nofessionals are requested to reflect their validdyriglary and to listen to local

voice.
2.3.2 Regional Learning Rocess

Since voluntary association is operated and maintained based on patrticipation across members,
question that always arises fhow participatory approach mobilizes the key factors in
collective action and enables people collaboraiéd®n the answer is always could not be so
simple. One of the maireasonss voluntary association as a kind ofagicipatory approach
involving vulnerable peoplevho attempt tananagetheir commongoods whichthe purpose is

to ensurecoordination and consistencyof stakeholders, enhancingmpowermentof the
vulnerable peopldocal initiative andtrust Hence,based on morality and strong belief that
coordinated joint voicghe idea of empowerment and logaitiative could bring the successful
collective action with consideration of vulnerable pedplpursue their common goal

Referring to Tyler (2011) that basically the sources of motivation for people to cooperate
could be distinguished as the two folimg sources:

a) External, and reflects the contingencies in #@mvironment whereby the environment
shapes behavior by altering the costs and benefits associated with various types of
behavior.

b) Internal, and is shaped by the traits, values, and attitudies pérson.

Meaning that it is required an instrumental approach invaweauthoritywith ability to give

reward and punish for desired or-desired behavior. Hereiyler (2011) underlined that
social motivations focuses upon creating and sustaimicigldinks between people and groups

in a longterm strategy begins with socialization into groups and continues with the exercise of
an authority in ways that support and enhances social ties. In addition, thiserdang
connections arbased upon attitles, emotional connections, shaigentities common values,

trust in the character and motivations of others, and a joint commitment to using fair procedures
to exercise authority and make decisions. Hence, social is the core factor shaping cooperation i
a voluntary association which is linked to the ability of groups to create and sustain supportive
social motivations amontteir members.

Since there i10 any universal solutioto adjust failure ofcooperatiorwhich is occurred in
specific local andndividual contexts government enterprise and citizen should collaborate
each other and effort to find out solutions of current stétusther words, shared social links is
a keyelementshaping the ability of society and government to motivate codperattions on

the part of the members of groupByler, 2011). Next, Kobayashi et.al (2010) suggest that
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regional learning approaches which foster mutual learning among diverse stakeholders are
necessaryThere arethree approaches to build up regionarieng governance; (i) citizen
participation approach, (ii) stakeholder approach, (iii) entittement approach. Firstly, citizen
participation approach is one of the ways that government provides a chance of regional
learning to citizens by pilot programse@®ndly, stakeholder approach is an attempt to induce
behavior changes of stakeholders by educalfibirdly, entittement approach is a policy to give

a chance to residents to involve public service production and policy planning.

In addition for the thid approachit is necessary to give some resources and decision making
discretion to voluntary association and residents for their own public service planning and
productionto realizethe active regional learning process. At the same time, it is necassary
require accountability of voluntary association and residdntshis senseSundeen (1985)
suggestghe necessityon considerco-productionconsist ofthree forms; (i) participation in
producing service (joint creation), (ii) participation in poliglecision making process
(co-provision) and (iii) providing service resource {ft@ancing).In casea coproduction takes
a form of joint creation or cprovision,we may definghe level of citizen participation is still
low. Meanwhile for a coproduction takes a form of dnancing, citizens are required to
provide their own resources and assets for the collabordtiothis sensethe first form
indicates thastakeholders of the public serviogght havep ar t i ci p a nhighrebhaa war en e
the second onén order to realize joint creation, citizen participation to voluntary association is
main premise. Brudney (1992) points out the condition for realizing joint creation as below.

A Citizen participation is necessary

A Participation isiecessary sound

A lt should be collaboration, not custom

A Active participation, not passive

A Taking group relationship into institution

A No relationship with specific individual and association

Next, it is necessary to credfginstitutional frame, (ii) usingxisted social capital, (iii) third
party to evaluate regional learning, (iv) sharing vision in regional learning, (v) sharing sense of
crisis, and (vi) leadership emphasizing visighadock 1989). As a note,an interdependent
relationship between govenent and citizen which enable citizens to get-se#ftainabilityis
an ideal relationship wheog these establishing sound trusterstee relationshipsill bring the

necessary resources together.
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2.4 Summary

So far the criticism of social capitalrislated to diverse concepts, forms and well as difficulty to
have a single agreement on how to measure social capital. Nevertheless, we may see social
capital as another form of capital that is different from human capital or physical capital for
instanceHence, in social capital there are ties that relate between actors or agents embedded in
that in a result it may bring to their movement to pursue their common goal. In a sense of
collective action, existence of social capital might reflected by densitycahesion of social
tiesthroughoutthe community who engage in that it will be an important requirement whether
they can achieve their common goal or not. Referrintpeofact of low access to water in the
research arewhereby their area is blessed &lyundant water resourcege may assume that
one of thereasonds because the community has high bonding social capital, yet it combined
with low bridging social capital.

There is no universal solution to deal with the problem of voluntary associatétodheir
diverse characteristics, as well as legitimacy wihichi@cal and individual context here is a
basic requirementof existence active participatioon trust relationship between association
membersin order to mobilizetheir commonresource on pursuing the goaBased on the
characteristic ofoluntary associationasself motivated and self active participatiome focus
our research upon individual choice on access to clean water to investigate their collaborative
action.In this sensetiassumes that participatory approach is an effective and sustainable water
managemensystem in the view points of human security and4veihg, and its important role
in promoting water availability and accessibility.

In our research, we might definePRAM - a community based clean water supply system as
a voluntary association wherein a group of people privately organized and maintained their
common interest to serve access to piped clean water for their member by meansimgpart
and more or less i an unpaid activities. Herein this research attempt to develop appropriate
ways of thinking in the point of view of social capital in collective action on how households in
theresearctarea deal with their effort to develop access to clean water through their community

based water supply system as a form of voluntary association.
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Chapter 3
Institution of Community BasedWater Supply System

3.1 Introduction

Water is one of the most important matters among basic needs for people to survive. It goes to
say that water is an essential need, one can live for one month without food, but he/she can only
live for 5 to 7 days without water.

Lack of accesstoacleanat er supply is todayobs7rmportdfd pr ob
Network of Asian River Basin Organization (NARBO), around 600 million people in thei Asia
Pacific region live in the area with no connection to water services. This is also true for
Indonesia that is as an archipelago country, in the midsotaf population 231.6 million
inhabitants (2007), around 100 million people or 43% of the total population hescess to
water supplyMor eover, among Worl ddés Water Resources
a country that deals with management peob of economic water scarcityifectorate of
Water Resources and Irrigation, 2008ome of the water resources issues related to drinking
water in Indonesia are (i) degradation of water resources, both quantity and quality; (ii) lack of
beneficiaries re and community participation; and (iii) suspiciously low effectiveness of
government investment on water resources infrastructures due to -sigmlgpproach of
investmentTherefore, concern to water demand as mandated in various government regulations
Agenda 21 and Millennium Development Goals, is getting stronger persistently.

According to President Regulation No. 7 Year 200bhe State Ministry of National
Development Planning/National Development Planning Agency stipulatechportant items
as theWater Resources Management Target in the national level. Then, seventh of them are as
follows.

a) To achieve water resources management pattern in integrated and sustainable manner;

b) To Control the potential of water conflict;

C) To control groundwater usage;

d) To improve the water capacity to fulfil the needs for household, settlement, agriculture,
and industry with the priority for domestic use and traditional agriculture

e) To enhance public participation;

f) To improve the quality of coordination and cooperation egrgiakeholders;

Q) To establish sustainable mechanism for water resources financing.

Malang Regency is one of regencies in East Java Province which has plenty of water

resources at around 588 numbers. In addition, regarding the result of analysis\Vabeut
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Balance Projection by Kabupaten/Kota (Regency/City) of Java and Madura, as a whole Malang
Regency is one of the cities with water balance in normal condition classification that there is
no deficit month within a given year. However, among total fadjfmn of 2,389,928nhabitants,

it is only around 24% of citizen has access to piped drinking water system, 13% is supplied by
PDAM i a local drinking water company, 10% is supplied by HIPPAMbmmunity managed

water system, and small rest of it is sugglby another system (PDAM Malang Regency, 2008).
This circumstance is lower than national level that 39.7% people in urban area having access to
water through PDAM services, while 10% people in rural area through HIPPAM (Statistic
Centre Board, 2005).

There were two conflicts toward water access in Singosari District related to Candi
Sumberawan Spring as one of important natural spring for most community in this district,
particularly towards four stakeholders comprise of PDAM, HIPPAM, Indonesian Military
(Army and Air Force) and Education institution (BLK Industry). It was reported in a local news
paper namely Malang Post on May*2h 2008 that in 2001 there was a conflict between
HIPPAM and PDAM. PDAM as a formal drinking water agent forbade HIPPAMimgo
acquiring fresh water from the spring. But after HIPPAM users protested, then the prohibition
was revoked. Second occurrence was on Juliyn 2002, hundreds residents from Toyomarto
and Candirenggo Village demonstrated at the vicinity spring witresassertions toward bad
performance of PDAM. Customer of PDAM had obj
tariff at 122% started on June but no improvement toward water supply system yet. Moreover,
villagers at nearby the spring also demanded the fapeofit allocation for village from
PDAMOs gains in wutilizing water resources.

That kind of incident seems having potential to be repeated in the future. At the end of
December 2009, there was a community meeting held in Singosari District Halleattbpnd
four types of group related to Candi Sumberawan Spring. The first group consists of HIPPAM
groupsd® management in both Toyomarto and Car
represented by HIPPAM groups from Sumberawan, Ngujung, and Bodean Keajdets)
whereas the latter was from Karangwaru and Tejosari hamlets. Second group was PDAM
Malang regency which represented by the head of Production Division. Third group
encompasses delegation from the Army, Air Force and BLKI (Industrial Educationngrain
Centre) in Singosari district. Then, the last group consists of the head of three villages
Toyomarto, Candi Renggo and Ardimulyo village, the Secretary of Singosari district, and two
delegations from Malang regenéy Cipta Karya District and Local elopment Planning

Agency. The meeting was facilitated by the Community Services Agency from Brawijaya
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University and it came out with agreement that all users of Candi Sumberawan Spring will not
allow to increase utilization of water, except physical iomement of the pipeline. In addition,

in January 2010, those representative people together with the villagers planted Akar Wangi
trees to lessen soil erosion as well as to increase soil water absorption in order to conserve the
water resource by reforeitan surrounding area of the spring.

The problems seems analogous with a statement of the former President of Asian
Development Bank, Tadao Chino (2007) that water crisis is essentially a crisis of water
governance. Obscurity of water right allocatiomdeo bring to further problem such as conflict
of water as public goods, water for the base of sustainable societies, as well as water as a key
prerequisite for the food security. In this case, it can say that water is a political issue and it is
need prper solution from the side of water governance. Additionally, there was a conclusion
from Asian Water Development Outlook (AWDO) report that the future water crisis in Asian
countries, it will not be because of physical scarcity of water, but becausadafgimte or
inappropriate water governance, including management practices, institutional arrangements,
and sociepolitical conditions, which leave much to be desiBuid et.al,2008).

The complexity problem in water supply system has been studyingllyrimathis recent
decade, but it seems as never ending problem, especially for Asian region as well as in case of
overall city and regency in Indonesia. Moreover, having a proper grand knowledge towards
local characteristics will help scholars to prop@ggropriate water governance. Therefore,
conducting empirical research is one possibility to develop adequate theory and model that will
describe the reality in a better way.

Hence, objective of chapted is to describe the development of water supply esyst
chronologically and to investigate institution of the presence community based water
management in the research area. In other words, here we summarize field observation and
interview based on 2008 and 2010 field survey. We search the informationydireat the
field through observation survey in Toyomarto and Candi Renggo village. The first village
covered Sumberawan, Ngujung and Glatik hamlet, whereas RW 6, RW 8 and RW 12 are the
three hamlets in the latter village. We conducted face to face mtertd 16 representative
people encompass 2 head of villageBoyomarto and Candi Renggowhereby the head of
Candi Renggo village was represented by the head of social welfare division, and 6 head of
hamletsi Sumberawan, Ngujung, Glatik, RW 6, RW 8 @&/ 12. Hence, in order to capture
better understanding of the characteristics for each HIPPAM, we interviewed 6 head of
HIPPAM groups in Toyomarto village, and another one head of HIPPAM in Candi Renggo

village. We organize this chapter consist of 4 sestithat is preceded by introduction in the
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first part. Then, section 2 reveals general situation of clean water system in Indonesia. In the
following section 3, we describe chronological progress of clean water system in the research
area and current typesd access to clean water. Moreover, we will scrutinize in to more detail

the profile of the presence community based water management in section 4. This chapter will

finalized with summary in section 5.

3.2 Clean Water Supply System

In accordance with UUD fidonesian Constitution) 1945 Section 33 Article (2), (3), and (4), the
natural resources including water should be managed by the state and optimally used for the
prosperity of peopleConsequently, water is owned communally by all citizens; and no
individual ownership can be claimed over water. The idea also provides the basis for the state
right to controli but not to owni water. In other words, the state right to control water is
exercised by the government (Samad, 2005).

Part of the first Fiverear Development Plan from period of April 1, 1969 to March 31, 1974
Indonesian government started water service planning in 1969. In 1974 and 1975, supported by
the international aid, Jakarta and other cities launched to scale up the water service. In the mid
of 1980, local government formed PDAM as an operational body to provide pure drinking water.
In 1985, small size of water service plan was designed for small town, which is must have equal
level with the infrastructure of urban areas.

Drinking Water Managenm Institution under the management of Department of Public
Works was the previous body of the present PDAMe Drganization and management of
PDAM are fully under the responsibility of regency/city government in which the PDAM is
located. The?eDAM as abody of Local Drinking Water Company has the main task to manage
the piped drinking water to serve the public. Howevegarding PDAM (2001), 80% of 303
PDAMs spread all over Indonesia were in a critical condition whereby they face serious
difficulties in financing their risen operational costs as well as efficiency problem make it
unable to serve the public optimally. For this reason, generally their coverage service is still
focused on supplying the urban area.

According toLaw No. 7/2004 on Water Reswes, Aticle 1 (13) thatgeneral provision of
water right- rights to obtain and to use water or use for various nisatisided into two types.
Communal water use rights Article 1 (14)ights to obtain and use water, and Commercial
water use rights idrticle 1 (15)7 rights to obtain and use commercially. In Article 8 (1) it is
stipulated that method to obtain rights for the first type is available for two options of individual

and or group targets with purpose for daily basic needs, social neeagjrimuiture. It does not

Participatory Approachto CommunityBasedWater SupplySystem 28



need licence for the capacity equal or less than 2 litter per second with requirement that the
utilization will not change the water condition (Article 8 (1)), and it needs licence if the
utilization will change the water conditio(Article 8 (2)). Meanwhile for the second type of

water rights, it is obligatory to have a licence if individual, group or organization will utilize
water for the needs of business or commercial use. Next, in Article 9 (1) it is stipulateskthat u
waterright can be granted to individuals or corporations with a license from the Government or
regional governments in accordance with the relevant authority. Then, it is stipulated in Article
78 (1) that financing of water resources management as intendedAntidle 77, paragraph (1)

should be charged to the Government, regional governments;ostadel/regiorowned
enterprises that manage water resources, cooperatives, other business entities, as well as

individuals, individually as well as in other formmEcooperation.
3.2.1 Coverage Services of€lean Water Supply System

Refer toData Base of Wate€onnectionin Malang Regency (2008jhere are two types of
piped clean water supply system in Malang regency. In general, the piped water supply system
covers 24 % inhabitants among total populatior2,889,928 inhabitants spread in 33 districts
covering 390 villagesFirst type is a pipedrinking water supplied biPDAM Malang regency
that was established on Jurf& 4981 with 23 unit branches. Water services of PDAM cover
322,168 or 13% inhabitants B3 districts covering 117 villages. Second type is a piped
drinking water initiated bylocal community namely HIPPAMResident Association of
Drinking Water User) and other type of community based water management with different
name. HIPPAM groups in Malang regency exist in 31 districts covering 147 villages which it
covers 233,583 or 10%habitants of Malang regency. And, the last type of community based
water management serves 16,995 or 1% inhabitants who live in 4 districts covering 18 villages.
In Singosari district, piped drinking water to household is supplied by PDAM Malang
regencyunit branch of Singosari district atiPPAM groups, the presence community based
management water supply system in the community level. Total number of inhabitants with
access to piped drinking water is only 28% whereby PDAM serves 24% inhabitants and
HIPPAM serves another 4% of it. Table 3.1 below summarizes the piped drinking water supply

system in Singosari district.
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Table 3.1 Piped Drinking Water Supply Systems in Singosari District

No Village Water C apa«;ity' PN‘;:ﬁ};?l;f zfg:l‘l;]:f;: Se'tl'vi«j:es Tl'afl.vsmission Year of Ql‘ganization
Resources | Litter/sec. {Person) Services in % System Budget | Management
1 |CandiRenggo Spring, 10 14.243 5,050 35 Gravitation 1984 PDAM
2 |Pagetan Spring, 7 13,958 3,355 24 Gravitation 1984 PDAM
3 |Banjararum Drill Well 17 10,053 10,755 107 Pump 1995 PDAM
4 |Watugede Spring 3 5,615 7,85 14 Gravitation 1985 PDAM
5 |Losati Spring 3 4.737 1.355 29 Gravitation | 1985 PDAM
6 |Randuagung Spring 10 11,543 2,435 21 Gravitation 1985 PDAM
7 | Toyomarto Spring 3 10,145 1,500 15 Gravitation 1999 HIPPAM
8 |Klampok Spring 2 9,338 75 1 Gravitation 2006 HIPPAM
9 | Ardimulyo Spring 15 8,418 7,620 91 Gravitation 1983 PDAM
10 |Gunungrejo Spring 5 7.683 2.500 33 Gravitation - HIPPAM
11 [Wonorejo - - 7,605 0 0 - - -
12 [Baturetno Spring, 1 7.390 350 5 Gravitation 1985 PDAM
13 | Tunjungtirto - - 7.242 0 0 - - -
14 | Tamanhatjo Spring, 5 6.574 1.555 24 Gravitation 1985 PDAM
15 [Dengkol Drill Well 15 6.245 1.500 24 Pump 2002 HIPPAM
16 [LangLang - - 5,357 0 0 - - -
17 |Purwoasti - - 4,099 0 0 - - -
Total Population 140,245 38,835 28

Source: Data Base of Waté€pnnectiorin Malang Regency, 2008

It is illustrated in Table 3.1 that 35% inhabitants in Candi Renggo village get access to piped
drinking water from PDAM that has been operated since 1984. Whereas, in Toyomarto village,
there are only 1,500 people who get piped water connection to howseg aotal 10,145
inhabitants (15%), and it comes from HIPPAM that has been operated by local community since
1991. According to Law No. 7/2004 in Article 8 (1), since the HIPPAM utilize fresh water at 3
litter per second, then this community based watanagement must have a license from the
local government of Malang regency. But, unfortunately there is no evident information
regarding the license, except in fact the community organizations utilize water from Candi
Sumberawan Spring.

Next, referrirg to observation field result, some residents in Candi Renggo also have access
to piped clean water from Cooperative OKopera
from Ken Dedes Pond in RW 6. Then, some residents in Toyomarto village alsachass @
piped drinking water from PDAM, particularly the residents in Ngujung hamlet. Last are the
villagers who do not have access to water pipeline connection either from PDAM or HIPPAM.
These residents acquire fresh water from individual well, comnwell public tap as well as

river, but the valid statistic data of their numbers are not available. Then from now on, the
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residents who fetch clean water from communal well and public tap as the residents who get

access to clean water through public hptlra
3.2.2 Access taClean Water Supply System

There are two types of fresh water resources utilized by the respondents in the study area.
Firstly, surface water consists of natural spring and river. There are three major natural springs
called Candi Sumber Awafpring at 671 meter above sea level and Sumber Banyon in
Toyomarto village and Ken Dedes Pond at around 450 meter above sea level in Candi Renggo
village. The other surface water comes from two rivers named Sumber Awan River and Petung
River flowing away lirough the area of study. Secondly, shallow ground water is utilized by
individual household who builds their individual well to get fresh water for domestic purposes.
Based on categorization of goods, in the beginning, both types of fresh water resources could
be categorized as comm@ool resources (CPRs) which share a pair of common characteristics
(i) their consumption is rival, but (ii) it is neexcludable (Wydick2008). Rivalry means that
consumption by one person/group/institution precludes consumption by another. In this case,
water in the spring or river or shallow ground water that it utilized by A person is one that B
person cannot consume it. Excludabilitgans that it is easy to control access to a resource, and
to exclude others from consuming it. A person
spring, river, as well as shallow ground water to fulfill their domestic purposes. In other words,
thereis everyone rights to use water from the spring or river or shallow ground water, but their
utilization is rival because since one utilize a part of it then there is no rest for others to consume
it. Furthermore, the change combination of water usage fibien starting point as the
commonpool resources will form to different type categorization of goods. In detail, Figure 3.1

shows the categorization of goods by rivalry and excludability.

- Excludable Non-Excludable

Rival Private Goods Common-Pool Resources
(e.g. banana, tooth biusl) (e.g. forests, fisheries)
Non Rival Club Goods Public Goods
(e.g. cable TV, honor society) (e.g. light house, national defense)

Figure 3.1 Categorization of Gooblg Rivalry and Excludability
Redraw from Wydick (2008)
PDAM Branch Unit Singosari district utilize Candi Sumberawan Spring to supply a piped

drinking water the customer in Singosar:. di st
the residents who of fadustomerlaridyay menthly shargeroewdhitera s P L

usage. In order to get water services, each house need to construct distribution pipeline from
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transmission pipeline that is conducted by an individual or a group of households. For this
reason, the residents hawegay their first physical installation of water connection at around
IDR 1,500,000 (JPY 15,000). In additional, there is a fixed price for the first abmvater
usage per month at IDR 11,500 (JPY 115) and for the next water usage, the price per cubic
meter for domestic purpose is IDR 1,500 (JPY 15). A group of resident who join PDAM is the
one who has possibility to obtain a piped drinking water access from PDAM as the local water
provider. In this sense, water from PDAM could be categorized as cluls fuatdt is nosrival
among its members but prohibit others from consuming it.

In general, a group of household establishes a community drinking water association namely
HIPPAM which main purposes is to supply piped drinking water to member of the @heap.
water that is provided by this community group also can be categorized as club goods consist of
combination of nosivalry and excludable for member and Amember. In other words,
excludability here means that only the member has access to watddllPPAM and excludes
non-member from consuming it. In addition, to get water services from HIPPAM, a household
necessary to construct distribution pipeline from their main transmission pipeline as the first
physical installation of water connection whiptices vary from IDR 500,000 (JPY 5,000) to
IDR 1 Million (JPY 10,000). Then, for the monthly water usage, each group of HIPPAM set up
a fixed water price varies from IDR 2,000 (JPY 20) up to IDR 15,000 (JPY 150) per month.

The following Figure 3.2 illusates access to water supply system based on categorization of
goods by rivalry and excludability provided by PDAM and HIPPAM.

Common-Pool Resources Club Goods Private Goods

Household water connection
Household water connection

<—
Household water connection
HIPPAM <

Surface Water

(Candi Sumberawan Spring,

Sumber Banyon, Ken Dedes Pond)

Household water connection

Figure 3.2 Accesses to Piped Clean Water from PDAM and HIPPAM

Beside piped clean water supply system, there are anothecléan water access that
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acquired by residents. First type is the residents who fetch clean water from several public taps
that is provided by some HIPPAM groups. And the second type is the residents who obtain
clean water from well utilize shallow groumdater.

Several HIPPAM groups utilize similar natural springs for the piped clean water connection
construct public water tap called Public Hydrant that is possibly for everyone to fetches clean
water for their domestic purposes sort of drinking and cagpling a plastic bucket. Based on
categorization of goods by rivalry and excludability, water in this public facility could be
categorized as commeool resources. In this sense, consumption by one preclude
consumption by another in the vicinity of thabtic facility from utilize it. Moreover, there is
no available record data for list of users who utilize clean water in this public facility. Therefore,
it is difficult or even impossible to exclude someone from using it. Figure 3.3 depicts access to

clean water from public tap provided by some HIPPAM groups.

Common-Pool Resources Common-Pool Resources Private Goods

Personal Plastic Bucket
FulbinsTag Personal Plastic Bucket

Surface Water
(Candi Sumberawan Spring, Sumber |
Banyon, Ken Dedes Pond)

Figure 3.3 Clean Water Access to Public Tap Provided by HIPPAM

The residents who have enough parcel land develop their private well with maximum depth
20 meter and utilize water as their private goods in their own individual well. According to Law
No. 7/2004 on Water resources, Article 8 (1) it is stipulated thatithdil has rights to obtain
clean water for daily basic needs, and social needs without licence when their water usage is
equal or less 2 litter per second. In this sense, all water that individually consumed by the owner
is purely become private goods aexclusively exclude non owner member from utilize it.
Whereas, another residents who do not have affordability to build their own private well, they
acquire clean water from communal well provided voluntarily by individual well owner. It

means that utilat i on of water from the communal we | |
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goods, but it becomes a kind of commmol resources that possibly for non owner to freely
fetch it. Access to clean water from the wellligstrated in the next Figure 3.4.

Common-Pool Resources Private Goods Common-Pool Resources Private Goods

Individual Plastic
Bucket
Individual Wells
Individual Jerry can

Ind1v1dual Plastic
Bucket

<

Figure 3.4 Clean Water Access to the Well

Shallow Ground Water

Individual Wells

It is illustrated in Figure 3.5 that next to Candi Sumberawan Spring, PDAM collects fresh
water from the spring into an artificial pond that functions as a main water reservoir. Employing
gravitation system metlde fresh water is transported to some branches water reservoir and then
distributed to each household using iron pipe. Furthermore, every house has water metered to
measure their monthly water usage. Basically, water supply is available along 24 hours.

House water faucet

Underground Water

] House water faucet
Reservoir

Candi Sumberawan Main Open Water
Spring Reservoir

Underground Water
Reservoir

Figure 3.5 Piped Clean Water Supply System from PDAM

As depicted in Figure 3.6 below, water supply system from HIPPAM is based on gravitation
system that fresh water from the spring transmits to a building water reservoir belong to certain
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HI PP A MO s usiggrpolyipyl chloride (PVC) pipe. Then it distributes to upper water

reservoir or directly to water tap of each
regulation that each household is only allow to have two water taps for the whole domestic
purpcses. In addition, some HIPPAM groups use water metered to measure water usage,

however they define a fixed charge of monthly water usage. Furthermore, water flows for the
whole day.
Watertap

Household water
IEServoir
‘Water tap

‘Water reservoir for a Water tap
Group

Candi Sumberawan Spring,
Sumber Banyon, Ken Dedes
Pond
Water reservoir for a
Group

Figure 3.6 Piped Clean Water Supply System from HIPPAM

Figure 3.7 show that using PVC pipe, fresh water from Candi Sumber Awan Spring
transmits to a public water reservoir functions as public hydrant for any resident nearby who
fetches clean water carrying one or two plastic buckets or plastic jerry cans size 5 or.10 liters

Majority respondents acquire fresh water in the spot of public facility 3 times in a day.
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An Individual with plastic
bucket/ jerry can

An Individual with plastic
bucket/ jerry can

An Individual with plastic bucket
/ jerry can

Candi Sumberawan Spring Public Hydrant

Figure 3.7 Public Hydrant Supplied by HIPPAM

3.3 Chronological Development of Clean Water Supply System

Lies in altitude 671 meter above sea level, a Candi Sumberawan Spring is located in
administrative area of Sumberawan hamlet, Toyomarto village in Singosari district. This spring
plays very important role on supplying clean water to the resident in Sindsdct covering

several hamlets in Toyomarto village such as Sumberawan and Ngujung. Moreover, its water
also covers another village in the downstream sort of Candi Renggo village encompasses RW
12 and RW 8 for example. In addition, its water has he#ized by the resident for domestic
purposes (drinking and cooking, and also bathing and cleaning), as well as irrigation water for
their paddy land.

In general, main spring of the Candi Sumberawan Spring is located in a conservation land
area underhte jurisdiction of Ministry of Forestry. There is a sharing system that it gave to the
local resident to utilize some forest productions such as collecting fire woods for cooking
purposes as well as collecting wild grass for fodder. Moreover, there isa alsoperation
mechanism between the local people and the Ministry of Forestry whereby together they
develop a production forests to propagate seedlings. Another one special thing relates to the
spring is that people believe that the point of origin ofrgpwater source is located under the
Sumberawan temple which is one of tpeeserved archaeological objects managed by
Archaeological Departmentn Idistance of 500 meter from the village road, this temple and
green pines scenery lies on the south sideweér slopes Arjuno Mountain is one object of
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tourist destination, besides its function as Buddhist temple particularly in Waisak Day.

The second natural spring that employed by the resident is Sumber Banyon lies in the higher
altitude than Candi Sumberaw Spring, but it has smaller capacity. Particularly, this spring is
utiized by HIPPAM Sumber Banyon for domestic purpose such as drinking water for the
member. More detail information of HIPPAM Sumber Banyon is revealed in section 3.4.

Thirdly is Ken De&les Pond in RW 6 Candi Renggo village. A natural pond that serves as a
local recreation swimming pool managed by the Indonesian Air Force in Singosari district.
Then, the pond also supplies clean water through piped drinking water for the Indonesian Air
Force at their base camp in Pakis distfiche neighbor district of Singosari district. Next, they
give a sharing clean water usage for local residents in RW 6 through the cooperative association

namely Primer Koperasi Tirta Perwita. The more detail exgblan is available in section 3.4.
3.3.1Clean Water Supply Systemin Toyomarto Village

Toyomarto village consist of 7 hamlets namely Sumberawan, Bodean Klutuk, Bodean Krajan,
Ngujung, Glatik, Petung Wulung, and Wonosari. In general, majority residentsnbeawan

and Bodean Krajan hamlet get access to clean water from being member of HIPPAM groups,
meanwhile the rest of it fetch clean water from several public hydrants that provided by some
HIPPAM groups. The hamlet residents of Bodean Klutuk, Glatik astdng Wulung fetch
water from individual well as private property and communal well that is supplied voluntarily
by individual well owner for freely utilization by his or her neighbors. Ngujung residents get
access to clean water from two options i.e HIRPand PDAM, but unfortunately there is no
available record data for each type. In the last ham&tonosari, a part of residents acquire
piped drinking water connection from PDAM, but the others fetch clean water from public tap.
Then, similar to other malets, there is no available record data for each type of clean water
resources in the village.

There are two rivers flow through Toyomarto village namely Sumberawan and Glatik river.
The residents who live nearby the river such as residents in Sumbdraméat get used with
these common pool resources as one of their sources of clean water from a long time ago.
Consequently, it is more difficult to get statistical record about number of the residents in this
group. Moreover, it is also no availableratord at a f or some HI PPAMG6s me
water from the river and the spring directly beside the piped clean water supply system.

Table 3.2 summarizes type of clean water for each hamlet in Toyomarto village based on
interview survey to the 11 rementative residents in Toyomarto village. It consists of the head
of Toyomarto village, the head of three hamlétSumberawan, Ngujung and Glatik, the
chairman of five HIPPAM group$ HIPPAM GOTONG ROYONG 1, 3, and 4, HIPPAM
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Sumber Banyon, HIPPAM Air Mima Bersaudara, and the head of HIPPA (Residents
Association in Irrigation Water) Toyomarto village. In general, there is no sufficient record data
for number of the residents differentiated by their access to clean water.

Table 3.2 Clean Water Sourcehiamlets of Toyomarto Village

No Hamlet No. of Household Clean Water Source
\ o 678 households are HIPPAM's member, and the rest of it
1 Sumberawan 836 . ) . .
fetches water from public tap.
The hougeholds utilize clean water from individual well or
2 Bodean Klutuk 717 OURELOLS ¢ ¢
communal well.
. . ) 616 households are HIPPAM's member, and the rest of it
3 Bodean Krajan 689 . ) . .
- fetches water from public tap.
1 Neujung 124 The residents get access to clean water from HIPPAM or
BUE - PDAM., but no statistical record available.
- N . The households utilize clean water tfrom individual well or
5 Glatik 389
communal well.
3 . e The households utilize clean water from individual well or
6 Petung Wulung 356
i i communal well.
~ o The residents get access to clean water from PDAM or public
‘Wonosari 248 tap =

The inception of piped clean water system was introduced by two types of agent namely
Indonesian military and BLKI (Industrial Education Training Centre) Singosari. Divided in to
three periods, they constructed iron pipelofeclean water utilize Candi Sumberawan Spring
which its clean water exclusively supply only their territory, without any connection to the local
resident.

First of piped clean water system in Toyomarto village was developed by KOSTRAD (Army
Strategic Reerve Command) in Singosari district. In 1961 this Indonesian army constructed
water pipeline from Candi Sumberawan Spring to supply their military base in Ardimulyo
village. Then, in the period of 1962 1963, BLKI (Industrial Education Training Centre)
Singosari developed another water pipeline that has been also utilize clean water from the same
spring to supply their education training centre in Ardimulyo village. Additionally, gradually
from 196271 1980s other water pipelines were constructed by dtiver divisions of the
Indonesian Army, and the Indonesian Air Force in Singosari district. The entire clean water
from the same spring transmits to the military base of YON ARMED (Army Field Artillery
Battalion) in Candi Renggo village and YONKAV (Army CéyaBattalion) in Ardimulyo
village. Meanwhile, clean water for the Indonesian Air Force has transmitted to a main water
reservoir inside their military base in Pakis district. So far, there are no available record data for
the water capacity that they uge their iron pipes. Moreover, the entire water pipeline has

developed exclusively to supply clean water for the five exclusive territories.
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Figure 3.8 Piped Clean Water Supply System in Toyomarto Village
Note: Blue solid line is main pipeline of PDAM, magenta dash line is main pipeline of HIPPAM, and
green dash line is main pipeline of Indonesian Military and Education Institution

In 1984, PDAM Branch Unit Singosari constructed piped drinking water uingpipe at
diameter 200" 250 millimeter to transmit clean water from Candi Sumberawan Spring with
capacity 10 liter per second to the main water reservoir in Candi Renggo village. Fresh water
from the spring is pooled in open water storage at size dr2@x 20 square meters next to the
spring. In inception of the construction work, PDAM gave offer to the resident in Toyomarto
village particularly community in Sumberawan hamlet to have piped drinking water connection
to house. In fact, it was too diffit for the resident to join PDAM because they have no
affordability to pay the water system connection, particularly for the physical installation of

distribution pipeline from transmission pipeline to house. Even more, the residents get used to
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acquire g2an water directly from the spring as well as from the river in their vicinity area. This
situation may lead the pipeline did not pass through Sumberawan hamlet, but directly passed
through Ngujung hamlet as the other previous clean water pipelinesoméaay village.

University student in Indonesia must participate in a community service activity as a
requirement for graduation from the Bachelor degree. In 1996, a group of student from
Brawijaya University initiated construction of the first publicdhgnt in Toyomarto village
called HIDRAM in the vicinity area of Candi Sumberawan spring. This communal facility had
been utilized by resident in the upper part area of Sumberawan hamlet until 1996.

In the tranquility period, Military of Indonesia (ABRRonducts a social responsibility
program that together with the residents they develop some basic public infrastructures in order
to improve quality of life of the particular marginal area all over Indonesian territory. Between
1991 and 1992, a group of AB conducted their social responsibility program in Toyomarto
and Candi Renggo village. One of their activities was constructing new water transmission
pipeline network from Candi Sumberawan Spring to Ngujung hamlet, whereby the pipeline
network followed he earlier one. Pipeline from the spring was developed along the river in the
southwest of Sumberawan hamlet and transmitted fresh water to a main water reservoir at
Ngujung hamlet in Toyomarto village. Besides that, the fresh water was also transnmitted fo
villagers at Karangwaru hamlet in Candi Renggo village, the nearest neighbor of Ngujung
hamlet. This facility becomes the first public hydrant for residents in the vicinity area who fetch
it using plastic bucket or jerry can for domestic purposes. Tthenpublic hydrant stimulated
the resident to develop piped clean water connection to house and established their first and
only one HIPPAM group in the hamlet, called HIPPAM Air Minum Bersaudara.

Learning from their neighbor in Ngujung hamlet, drivertly head of hamlet (Mr. Suwandi)
and one informal leader (the deceased Mr. H. Ashaeligious figure), at around year 1994,
residents in Sumberawan hamlet started to construct their piped clean water supply system with
connection to house as well as d®ped some public hydrants. Then, through the time as the
number of users increased, in 1996 the community leaders initiated to grouping the users into 4
HIPPAM groups, namely Gotong Royong IIV. At around 1996, the area which used fetch
clean water frm HIDRam also initiated to search a new spring that possible to supply clean
water for Sumberawan hamlet in the upper part. And its spring comes from Sumber Banyon as
it naming for the newest HIPPAM group. In general, we may say that all the effort isksta
HIPPAM groups in Toyomarto village can be categorized ashsefif support. Action of
planningi implementing/constructing operating and maintaining are done by the community.

Then, in 1991 they received a financial support from the local govetntmeémprove the
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pipeline network.

The following Table 3.3 is summarized the progress of clean water pipeline development in
Toyomarto village which had been started at around half century ago. But, in fact the pipeline
system is only connected vemw resident$ at around 15% from the total villagers as reported
in the Data Base of Clean Water in Malang Regency (20@8) in other words, majority

residents need to fetch clean water in a certain distance from their house or even from the river

directy.
Table 3.3 Chronological Development of Clean Water Supply in Toyomarto Village
No. Actor Year Incident
1 Indonesian Army 1961
The first development of water pipeline utilizes clean water from
2 | BLKI Singosari 1962-1963 | Candi Sumberawan Spring, and transmits it to their exclusive
. | Indonesian Army and 1962 territory.
el . .
Indonesian AirForce 19805
PDAM of Singosari __ . . . .
4 district ¢ £08 1984 The first introduction of water piping systems to the villagers.
o )
< Community Services 1986 The first infroduction of public taps system initiated by the
" Activity ’ student of Brawijava University.
Social Responsibility The inception of public hydrant in Ngujung hamlet, which
6 Program by 1991-1992 | stunulated residents to established piped clean water supply
Indonesian Army system through community based water management.
- Community in 1994 The establishment of HIPPAM groups driven by the formal and
Sumberawan hamlet - informal leader in Sumberawan hamlet.

Glatik hamlet lies in altitude 8001200 meter above sea level do not have pipeline water
connection system through both PDAM and HIPPAM due to geographical reasgn. But
fortunately this hamlet has sufficient shallow ground water that utilized by the resident by

constructing the well in the depth of less than 20 meter.
3.3.2Clean Water Supply Systerin Candi Renggo Village

Candi Renggo village consists of 15 hamlets whiehnamed based on sequence numbers from
one to fifteen. In general, piped clean water supply system from PDAM Unit Branch Singosari
district able to serves majority residents in Candi Renggo village, except hamlet 10 and 11
which the whole residents acquifrom HIPPAM groups. PDAM in this village distributes
clean water to the resident from the reservoir whereby the original water source from Candi
Sumberawan Spring in Toyomarto village.

Table 3.4 summarizes type of clean water for each hamlet in Candi Renggo village based on
interview survey to the five representative residents covering the section chief of social welfare
of Candi Renggo village, the head of hamlet RW 6, RW 8 and RW &&lass the head of
HIPPAM in Primer Koperasi Tirta Perwita. In general, there is no sufficient record data for

number of the residents differentiated by their access to clean water.
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Table 3.4 Clean Water Source in Hamlets of Candi Renggo Village

No | Hamlet | No.ofHousehold Clean Water Source
1 1 155
2 2 191
The residents get access to clean water from PD AM
3 3 286
4 4 252
< < 43 The residents get access to clean water from HIPPAM.,
- PD AM, and Public Hydrant
6 6 133 The residents get access to clean water from HIPPAM
T (150), PD AM, Individual Well, and Public Hydrant
- - 103 The residents get access to clean water from HIPPAM,
- ol -
PDAM. and Individual Well
8 8 323 The residents get access to clean water from PD AM,
9 9 284 Individual Well, and Public Hydrant
10 10 196
The residents get access to clean water from HIPPAM
11 11 254
12 1 <mn The rezidents get access to clean water from PDAM (4359),
- B CT and Individual Well (113)
13 13 258
14 14 337 The residents get access to clean water from PDAM
13 15 90

The following Table 3.5 summarizes the chronological progress of water pipeline connection
in the village relates to the research survey area.

At around 1950s, Indonesian Air Force in Singosari district received a group water use rights
to manage Ken Dedd2ond. There had been two main purposes of water usage. First, utilize
fresh water for recreation area which provides public swimming pool. Second, the institution
utilizes the pond as water source to supply clean water to their military bases in Rakis dis
exclusively. They constructed piped clean water network for capacity of 20 liters per second.
But, in the present time, due to water leakageery old pipeline and free riding by some
residents along the pipeline, this institution only receivedncleater at around 5 liters per
second. This situation triggers a conflict between the military and the residents, particularly for
the newer building that covered the pipeline under their building and hindered the repairmen
activity. Thirdly, the institutbn has been gave a water share to the community nearby for
drinking water as well as irrigation. Explanation for the third will be combined in the story of

cooperative Primer Koperasi Tirta Perwita.
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Under the same period with the piping construction iyohearto village, PDAM constructed
main piped drinking water utilize fresh water from Sumberawan Spring at capacity of 10 liter
per second. The fresh water has been transmitted to a main water reservoir in Candi Renggo
village using iron pipe at diameteroand 2007 250 millimeters. The main pipeline was
constructed along the village road and served piped clean water connection to house for the
resident along the road including the three investigated hamlets (RW 6, RW 8 and RW 12).

At around 1989 a new raintial ared currently become RW 12 was developed. This was a
specific residential area that is provided for the Indonesian Military member, particularly from
the Army. There was an agreement that in first 3 years the residents need to acquire ctean wate
from their personal well, then after completing the pipeline construction, they will get access to
piped clean water supply system from PDAM. This is a main reason of the current situation
whereby majority residents get connection to clean water sefuiced?DAM, while the rest of
it still keep acquires clean water from their individual well. Moreover, some residents utilize the
two water sources to get more sufficient water supply due to some limitation of water services
from PDAM.

There were a lot dertile land in RW 6 that utilized by villagers for planting rice paddy. The
inception of community managed water system is based on their needs to have equal share
irrigation water for their rice paddy fields. This is an initiation of establishment a dind
agricultural cooperative for the farmers. Through the time, since in the village there is no formal
agricultural cooperative which able to give sufficient supply of agriculture activity such as
providing good paddy seeds, fertilizer, and the like, tegidents initiated to establish a
voluntary association for the purpose. Then in 1998, this association became an incorporated
cooperative institution namely the Primer Koperasi Tirta Perwita. The cooperative provides
products supporting agricultural adgties as well as agricultural microcredit for the members.

In the same time a group of people also formed a voluntary community water association to
provide clean water supply for domestic purposes. Then, in 2006 when structuring cooperative
became stnoger, they decided to merge the two main activities into one organization in order to
be able to give more sufficient and effective services to the members. All these things were
done smoothly because of a good relationship between the residents andotiesibm Air

Force. In one side, there is a cohesive relation among residents in RW 6 that it matched with the
idea of the Indonesian Air Force to share their water usage with the residents in the vicinity area
of the pond. This mutual collaboration mayngr good impact for both sides. Even though,
needless to say that there is a problem in their piped clean water supply network due to free

riding action done by a few residents along the pipeline.
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The following Table 3.4 is summarized the progress drclwater pipeline development in
Candi Renggo village which had been started at around half century ago. But, in fact the
pipeline system is only connected very few residergsaround 35% from the total villagers as
reported in theData Base of Clean W& in Malang Regency (2008Pr in other words,

majority residents need to fetch clean water in a certain distance from their house.
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Figure 3.9 Piped Clean Water Supply System in Candi Renggo Village
Note: Blue solid line is main pipeline of PDAM, mega dash line is main pipeline of HIPPAM, and
green dash line is main pipeline of Indonesian Military and Education Institution
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Table 3.5 Chronological Development of Clean Water Supply in Candi Renggo Village

3.4 Community Based Water Supply System

In this section we explain in detail about organization character of HIPPAM groups. There are
six HIPPAM groups in Toyomarto village consists of five HIPPAM groups in Sumberawan
hamlet and one group in Ngujung hamlet. And, another single HIPPAM organizaioes

clean water piping system for residents in RW 6 hamlet, Candi Renggo villhga, the

following Figure 3.10 illustrates the structure of organization of HIPPAM in the research area.

Figure 3.10 Structure of Organization of HIPPAM

HIPPAM GOTONG ROYONG | have a board member consist of head of the group,
secretary, treasurer and technician. Until February 2009, they serve 45 households as their
members and this group may increase their size of organization up to serve 65 households.

Under the chaiman of Mr. Tiknan, the secretary of Ms. Nur Hilal, the treasurer Mr. Susanto and

Participatory Approachto CommunityBasedWater SupplySystem 45



