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ABSTRACT

The Indonesian multi-level governmental program (PITAP) is a participatory pond
irrigation management policy established by the Ministry of Marine Affairs and Fisheries. It
aims to catalyze the rehabilitation of irrigation canals to improve water access for small-
scale aquaculture farmers. In PITAP, traditional aquaculture farmers are incentivized with
government funding to create community-based co-management groups (POKLINA), to
maintain the self-governance of their irrigation canals. The logic of PITAP is to encourage
POKLINA farmers to rehabilitate their irrigation canals through subsidized labor payments
that are coupled with strengthening the strong cultural norm of mutual assistance
(i.e., collective action) within Indonesian society called Gotong-Royong. PITAP aims to
revitalize Gotong-Royong through subsidized labor compensation with the hope that
when the subsidy program is over, Gotong-Royong will be revitalized without external
support. In this study, we compare and analyze four villages on Lombok, Indonesia, that
participated in PITAP program in 2020 and 2021. The study is supported with empirical
data using various qualitative data collection methods, including interviews, participant
observations, and the collection of policy documents. We further use the Social-Ecological
System Framework (SESF) as a diagnostic tool to structure the data collection process and
analysis. Findings indicate that different variables hinder and enable collective action in
the four villages, leading to different PITAP program outcomes. The likely reason for this,
suggested by our findings, is that each village has different social and ecological conditions
that influence intrinsic motivation for collective action. PITAP program either crowds out
intrinsic motivation under some conditions or crowds it in under others. This suggests the
need to consider contextual adaptations in policy design and implementation to improve
outcomes better.
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1. INTRODUCTION

Brackish pond aquaculture requires irrigation canals to
deliver water to earthen ponds from the sea, nearby
rivers, or freshwater sources. Ponds need to be filled
and have regular water exchange, often daily, to ensure
sufficient growing conditions (e.g., oxygen, nutrients). Pond
aquaculture irrigation canals face similar challenges as
those in agriculture and perhaps are even more important
because they need to move higher water volumes more
frequently, making them larger and more difficult to
maintain (Senff et al, 2018). However, little academic
or policy attention has been given to pond aquaculture
irrigation management despite data showing that earthen
pond aquaculture is by far the most common type of
aquaculture in the world, especially in rural low and middle-
income countries in Asia, Africa, and Latin America (Lebel et
al., 2019; FAO, 2020; Partelow et al., 2022).

Earthen ponds are often clustered around irrigation
canals, which are often the common property of the villages,
although individual ponds are often private (Partelow et al.,
2018).Insuch cases, thereis mutualinterest and dependency
in ensuring the canals are well maintained for private benefit
and mitigating shared risk (e.g., clearing debris and fixing
leaks) (Partelow et al.,, 2022). Ponds, on average, need to be
maintained and cleared of debris every six months to avoid
larger structural or permanent damage. The question is who
should invest, and why, in repairing the shared canals? Here
arises a classic public goods provision problem, familiar to
the commons governance literature, which includes a head-
and-tail ender dynamic of asymmetric risks and incentives for
individuals (Vermillion, 1999; Meinzen-Dick et al., 2002; Fujiie
et al., 2005; Nagrah et al., 2016; Takayama et al.,, 2018). As
such, enabling collective action for canal maintenance is an
underlying governance problem in the earthen pond sector.
This study analyzes the effectiveness of a policy program in
Indonesia attempting to resolve these issues.

Although pond aquaculture systems face similar
commonsgovernancechallengesasthoseincapturefisheries
and agriculture systems, they lack comparative policy and
research attention despite their near-equal contributions to
food security, livelihoods, and environmental change. There
is a need to better position pond aquaculture systems in the
commons literature to benefit the field. Pond aquaculture
research can benefit from the rich commons literature on
collective action problems in water governance, irrigation,
and fishery markets and cultures as a starting point to better
understand aquaculture social-ecological system dynamics.
On the other hand, the commons community can learn
from a new context - pond aquaculture - to improve current
theories and frameworks. In turn, commons research on
pond aquaculture faces the challenge of identifying the
diverse and interconnected commons unique to such

systems. Here there is a strong interest to better unpack
observed property rights arrangements and the types of
rules and norms that are more likely to lead to sustainable
outcomes in those contexts (Ostrom, 1990; Partelow et
al., 2022). We build on current literature to explore the
viability of common property and collective governance
arrangements in pond aquaculture and if they may be
optimal for achieving sustainability outcomes in coastal
pond systems with high interdependencies. Furthermore,
there is a strong interest in identifying the range of social
and ecological factors contributing to the emergence of
contextual collective action problems and the resulting
institutional arrangements to deal with them (Epstein et al.,
2015; Partelow et al., 2020).

1.1. POND IRRIGATION IN INDONESIA

The Ministry of Marine Affairs and Fisheries of the Republic
of Indonesia (MMAF) recognizes cooperation challenges for
canalmaintenance becauseitleadstounevenandinefficient
water distribution and suboptimal aquaculture production
(KKP, 2020). According to Indonesian water resource
law (No. 17/2019), the construction and maintenance of
tertiary irrigation canals are the rights and responsibilities of
water user groups. Meanwhile, the primary and secondary
irrigation canals are managed by different levels of
national, provincial, and local government (Sjah & Baldwin,
2014). Based on this, the government has established a
participatory pond irrigation management program to
foster the establishment of participatory management
of irrigation canals for pond aquaculture (Pengelolaan
Irigasi Tambak Partisipatif - PITAP). PITAP program aims to
support small-scale and traditional aquaculture farmers in
repairing tertiary irrigation canals by enhancing community
participation with labor-intensive and simple tools (KKP,
2020). In addition, the government provides funds as labor
compensation for rehabilitation work such as improving
water tunnels, embankments, bridges, clearing debris, or
building water dividers (i.e., release gates).

Gotong-Royong is a traditional mechanism and
informal institution in Indonesia for working together
and embodying a collective spirit to strengthen economic
and social resilience at the local level (Suwignyo, 2019).
Gotong-Royong can be understood as the Indonesian
cultural practice of collective action to help each other
and do collective tasks. Gotong-Royong is an ideological
foundation for Indonesia’s embedded social-cultural
practices alongside koperasi (cooperative) as a foundation
of economic interaction, and musyawarah (deliberation)
associated with the cultural practice of decision-making
processes (Bowen, 1986). PITAP program is designed to
leverage Gotong-Royong to motivate collective action and
achieve sustainable resource management within marine
and fisheries communities (KKP, 2020).
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PITAP program uses multiple mechanisms to
increase Gotong-Royong activities among aquaculture
communities. First, it provides financial incentives (i.e.,
paid labor) to motivate collective canal rehabilitation,
hoping that intrinsic motivations are revitalized - or at
least remain - once the program and its financial aid are
over. Previous studies from diverse contexts have shown
different effects on intrinsic motivation when interventions
use economic incentives. According to motivational
crowding theory, extrinsic motivations such as economic
incentives can either undermine (crowd out) or strengthen
(crowd in) intrinsic motivation depending on different
identifiable conditions (Frey & Jegen, 2001; Frey, 2012;
Rode et al, 2015). The crowding out effect has been
shown to depend on the type of external intervention
(controlling vs. supportive), the degree of a participant’s
self-determination (high vs. low), and the existing societal
norms of trust (high vs. low) (Frey & Jegen, 2001; Vollan,
2008; Kerr et al., 2012).

Second, PITAP implements monitoring and sanctioning
mechanisms. Monitoring may increase intrinsic motivation
when perceived as supportive (Rommel et al, 2015) or
decrease intrinsic motivation when perceived as hostile or
unfair (Frey, 1993; Frey & Oberholzer-Gee, 1997; Dickinson
& Villeval, 2008). Meanwhile, the use of punishment or
sanctions may be counterproductive and crowd out the
intrinsic motivations, thus backfiring on observed pro-
social behavior (Fehr & Rockenbach, 2003; Holmdés et al.,
2010; Underhill, 2016), but it could also crowd in intrinsic
motivation in a society with greater value on top-down
governance (Xu et al., 2022).

PITAP program is a widespread government policy
program to improve aquaculture production. It has been
implemented since 2013 in 18 Indonesian provinces
and 77 aquaculture districts (Technical Guidelines of
PITAP Program No. 31/2021). In implementing PITAP, the
aquaculture farmers are required to conduct community-
based irrigation management (Kelompok Pengelola Irigasi
Perikanan - POKLINA). A POKLINA consists of a minimum of
twenty aquaculture farmers in one village to manage their
irrigation canals collectively. POKLINAs should organize the
following tasks:

. decide which irrigation canals need rehabilitation

. involve more people in the village to work together

. coordinate with the government

. decide the wage for the participants of the
rehabilitation work according to the budget

5. report the spending to the government at the end of

PITAP program
6. labor-intensive work without heavy equipment (e.g.,
excavator)

s W N R

In PITAP, the total time to finish the rehabilitation work is
thirty days. Within this period, the funds are distributed in
three phases. In the first phase, the government distributes
40% of the budget before the program’s implementation so
that work can begin. In the second phase, the government
distributes 30% of the budget, and POKLINAs are required
to provide proof of rehabilitation progress amounting to
40% of the irrigation canal length. In the third phase, the
government distributes the remaining 30%, after 60% of
the irrigation canal length is finished. In each phase, the
timeline is agreed upon in advance, and POKLINAs have to
ensure that the work is completed on time.

1.2. RESEARCH QUESTIONS AND HYPOTHESES
This study’s research objective is to conduct a comparative
case study analysis of collective action problems across
four villages in two districts involved in PITAP policy
program. Findings contribute to the literature on collective
action theory in community-based environmental
governance, particularly pond aquaculture, and to policy
recommendations for the continued implementation of
PITAP program in Indonesia. The specific research questions
are the following:

* What are the social and ecological variables that
influence collective action problems to maintain the
irrigation system for brackish pond aquaculture in the
four villages?

* Did monetary incentives, monitoring, and external
sanctions in PITAP program lead to crowding in or
crowding out intrinsic motivation for collective action?

* How can PITAP program be revised to enable
contextual adaptation and long-term collective action
better when the program is completed?

In addition, we develop hypotheses that align with PITAP
program based on the motivational crowding literature.
PITAP program is a case example for analysis because its
main mechanisms for increasing intrinsic motivation are
external financial support by the government (I5) and
monitoring and sanctioning rules by the government in
West and East Lombok (GS8).

* Monetary incentives from the government can
decrease the likelihood of collective action because it
can crowd out intrinsic motivations of resource users
by relying on the government to solve collective action
problems.

* The existence of monitoring activities and external
sanctions can decrease the likelihood of collective
action because it can crowd out intrinsic motivations by
overriding the prosocial motivations of Gotong-Royong.
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2. METHOD

2.1. CASE STUDY LOCATIONS
The West Nusa Tenggara province is one of Indonesia’s
biggest aquaculture producers with potential areas of
brackish pond aquaculture of around 27,927,50 Hectares
(KKP, 2018). In selecting study locations, we chose four
villages that participated in PITAP program, two villages
in each of the two largest pond aquaculture-producing
districts - West and East Lombok (Figure 1). In West Lombok,
PITAP program was conducted in Lembar and Sekotong
villages. In East Lombok, it was conducted in Jerowaru and
Sambelia villages. There are differences in the government
monitoring and sanctioning approaches between West and
East Lombok. In West Lombok, daily monitoring activities
were conducted by a facilitator from the Department
of Fisheries and Aquaculture at the district level (Dinas
Kelautan dan Perikanan - DKP) West Lombok according
to PITAP’s technical guidelines and did not reinforce
sanctioning mechanisms. A government facilitator helped
POKLINAS in West Lombok to create the report required
by PITAP program to access funding. In East Lombok, daily
monitoring activities for PITAP were absent. POKLINAs have
the responsibility to create the implementation report. If
the implementation of PITAP program was not completed
according to the expected timeline, POKLINAs in East
Lombok are penalized in the form of having to pay back the
funds that they have taken for irrigation canal rehabilitation.
Lombok people or “Sasaknese” have a strong
agricultural background which has been passed down

over generations utilizing the abundant water and fertile
soil from the volcanic Mount Rinjani. In the early 1970s,
a transmigration program was reinforced in the West
Nusa Tenggara province to re-distribute populations
from dense inland areas to the coast for economic
development (Disnakertrans NTB, 2020). In the early
1980s, community pond aquaculture began developing
as an alternative livelihood for coastal communities.
In Lembar, Sekotong, Jerowaru, and Sambelia, the
surrounding coastal communities were allowed to clear
mangrove habitats. As a reward, the village government
granted property rights to pond areas to those who were
involved.

In Lembar, Sekotong, and Jerowaru, community-based
aquaculture farming is reliant on traditional pond systems.
Meanwhile, Sambelia village has used traditional “plus”
pond systems. A pond aquaculture system is considered
traditional when the pond is non-fed and the fish density
is less or equal to 5-10 seeds per m?. In the traditional
system, prior to cultivation, the pond is dried out and the
soil in the pond is fertilized using an herbal treatment
and agricultural fertilizer to grow plankton and/or algae
depending on the type of cultivated species. In contrast,
the traditional plus system has reqular pellet feed,
standardized pond densities of around 25-30 seeds per
m?, and use several aerators. Otherwise, the fed and non-
fed traditional systems are similar. They both use earthen
pond construction, working with simple tools such as hoes
and shovels and rely on low and high tides in the irrigation
canals for water exchange.
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Figure 1 Map of study locations. The location of (A) Indonesia within the world map, (B) Lombok island within Indonesia, and (C)
Lembar and Sekotong villages in West Lombok district (blue dots), Jerowaru and Sambelia villages in East Lombok district (red dots). The
governance level in the fisheries and aquaculture sector consists of ministerial, provincial, district, and village governments.
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2.2. PRIMARY DATA

This study used qualitative data collection methods,
specifically  semi-structured in-depth interviews and
participant observation (Figure 2). The data was collected
between August 2021 and January 2022 with a COVID-19
health and ethical protocol. Semi-structured in-depth
interviews allow the researcher to explore the aquaculture
system complexities, collective action problems to maintain
the irrigation canals, and the implementation of PITAP
program. We conducted 111 interviews (105 men, 6
women) with farmers and other key informants consisting of
ministerial, provincial, and local government representatives,
POKLINA leaders, PITAP participants, community leaders,
and other relevant stakeholders across four villages of
the case studies (Appendix 1). Lombok’s fisheries and
aquaculture sectors are male-dominated fields, from
communities to government structures. The guidelines for
semi-structured interviews are available in Appendix 2a &

2b. Our sampling approach aimed to achieve data saturation
through snowballing with multiple entry points to ensure
social networks do not bias data.

We used the social-ecological systems framework (SESF)
(Ostrom, 2007; McGinnis & Ostrom, 2014) to construct
the semi-structured in-depth interview quidelines.
The SESF aims to provide a checklist of variables that
enables scholars to diagnose the sets of variables that
are relevant to their cases and to ultimately identify the
combinations of variables potentially affecting collective
action, governance, and system outcomes (Ostrom, 2007;
McGinnis & Ostrom, 2014). The core of the SESF consists
of first-tier variables: Resource Units (RU), Resource System
(RS), Governance System (GS), Actors (A), Social, Economic,
and Political Settings (SEP), and Related Ecosystems (ECO),
Interaction (I), and Outcomes (O) (McGinnis & Ostrom,
2014). Within the first-tier variables, there are 56 second-
tier variables (Appendix 3) (McGinnis & Ostrom, 2014).

Figure 2 Images of collective action to maintain the irrigation canals in: (A) Lembar in 2022 and (B) Sekotong in 2022. Images of (C)
Jerowaru and (D) Sambelia, were taken in 2021 after collective maintenance was completed. All photos were taken by first author during

fieldwork in 2022.
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First, we conducted interviews with twelve key
stakeholders from different study locations by examining
the relevance of each SESF variable within the context of
the case study. Second, we used the identified relevant
variables to construct the subsequent interview guideline
for different stakeholders to enable data comparisons and
validation. The duration of the interviews was between 30
minutes to 2 hours and the average duration of interviews
was 1 hour and 15 minutes. The information from different
respondents was cross-checked until we reached data
saturation and hardly any new information was obtained
from additional interviews. The interviews were conducted
in the local Sasak language by local research assistants that
had been trained by the first author, who is a native Bahasa
speaker but does not speak the local Sasak language.

In addition, we conducted participant observations
to gather place-based evidence of local knowledge and
practices (de Vos et al,, 2019). In each village, the first
author and local assistants asked for permission from the
community leaders and local government representatives
to conduct the research in their area and live with local
communities. With permission from local stakeholders,
the first author conducted participant observations in
four deliberation processes between the government and
POKLINA. Participant observations were also conducted to
understand the dynamic in PITAP program implementation
and the tendency for canal maintenance among the
communities after PITAP program. The daily reflections on
participant observations were recorded in field notes. The
code of ethics in this study included verbal prior informed
consent, the anonymity of respondents, confidentiality
treatment of the data, and permission for audio recording
of interviews and photos taking at the beginning. The
ethical clearance has been approved by the Research
Ethics Committee of the Leibniz Centre for Tropical Marine
Research (ZMT) in Bremen, Germany.

2.3. SECONDARY DATA

Weusedsecondarydatawhichincluded:technicalguidelines
of PITAP program, PITAP contracts, the memorandum of
understandings between the government and POKLINAs,
the final report of each POKLINA, government regulations
for irrigation canal management and aquaculture, and
relevant governmental programs to support aquaculture
farmers in the study areas. Some data was available
on the government’s official website, while others were
collected by asking for a copy from the local government
and POKLINAs. The summary of secondary data used
to support the analysis is available in Appendix 4. The
secondary data is publicly available in Bahasa Indonesia
and the scanned copies are uploaded in the institutional
database of the lead author. Previous studies related to

PITAP in Indonesian and international journal publications
could not be found for reference. Hence, according to our
knowledge, this research is the first case study on PITAP by
the MMAF since the establishment of the program in 2013.

2.4. DATA ANALYSIS

Content analysis was the mode of analysis for both primary
and secondary data (Stemler, 2000). We used the SESF as
a coding template for structuring our data into thematic
areas (i.e., the variables of the SESF) (Partelow, 2018; Nagel
& Partelow, 2022). Data from both primary and secondary
sources were coded/attributed to variables of the SESF.
Data could be coded to multiple variables, where it was
then possible to analyze connectivity between statements
and organize context from all sources by specific thematic
relevance for synthesis within the qualitative data coding
software MaxQDA Plus version 2020. Data was collated into
nested thematic areas, where more specific codes could be
created and assigned to dataenabling a full picture toemerge
from different data sources in a way that linked to the theory
in the framework while remaining flexible to context. Nested
coding structures enable easier aggregation and separation
of themes based on similarities within qualitative text
segments. When cross-linkages between coded segments
are made, connections between themes can be assessed.
The SESF is a useful tool for this type of coding because it
provides the core concepts and relationships central to the
analysis of commons, but also because it provides a nested
structure for identifying social-ecological interactions which
can be elucidated in coding software.

The coding process was organized into three steps. We
applied the data analysis method by Carillo et al. (2019).
First, the second-tier variables of the SESF were used to code
the content from primary and secondary data to organize
which data contributes to understanding different social
and ecological features of the system, as summarized in
Table 1. AOP and SP were involved in the coding process,
using a consensus method based on iterative discussions
and revising our joint understanding of the data. Three
independent coding rounds were conducted. After each
round, codes were compared and differences were discussed
to reach a consensus until there was 80% similarity.

Second, we compared the coded segment from primary
and secondary data to understand the interactions across
SESF variables. The coded segments were further analyzed
based on ordinal scaling to evaluate their associated
hypothesis statements. The ordinal scales were assigned
based on collective action hypotheses statements for SESF
variable. We analyzed the key variables related to PITAP
program: investment activities (I5) with high/moderate/
low scales and monitoring and sanctioning rules (GS8)
with absence/presence scales. The assigned values of the
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ordinal scale are relatively compared to the qualitative data
from four cases in this study. The meaning of the values of
the ordinal scales are summarized in Appendix 5.

Third, we analyzed whether investment activities (I5)
and monitoring and sanctioning rules (GS8) could crowd
in or out collective action of farmers to maintain the
irrigation canals. The level of influence is indicated by (1)
an up arrow “¢” to indicate positive influence (i.e., makes
collective action easier), (2) a down arrow “}” to indicate a
negative influence (i.e., makes collective action harder), (3)
a horizontal line “-” to indicate no influence on collective
action, and (4) an asterisk “*” to indicate contradiction with
our hypothesis of collective action. The level of influence
of key variables (I5, GS8) is assigned based on collective
action hypotheses in connection to crowd in and crowd
out effect of PITAP program on intrinsic motivation, as
summarized in Table 2.

3. RESULTS

3.1. SOCIAL-ECOLOGICAL CHARACTERISTICS
INFLUENCING COLLECTIVE ACTION IN THE
FOUR STUDY LOCATIONS

The social and ecological characteristics of the four villages
are summarized in Table 1.

3.1.1. LEMBAR AND SEKOTONG VILLAGES, WEST
LOMBOK

Lembar and Sekotong share similar social and ecological
characteristics, but the factors contributing to their
collective action problems are different. In Lembar, all of
the aquaculture farmers sold their ponds in the late 1980s
to shrimp farming companies from Java, Bali or Mataram
(GS4) due to the lack of knowledge of how to operate pond
aquaculture systems efficiently (A7) and the lack of capital
to improve production (I5). To operate the pond remotely,
owners hired locals from Lembar to become caretakers
in small and traditional pond systems. Meanwhile, in
Sekotong, several owners of shrimp farming companies
sold the ponds back to the people in the local community
(GS4). The lack of leadership (A5) for coordinating owners
and caretakers has led to low participation in deliberation
processes (I3) to maintain the irrigation canals.

In Lembar and Sekotong, the gross profit is divided in
three ways: to finance the costs of production, profits to
the owner, and to finance the caretakers. The caretaker’s
income fluctuates depending on the cost of production
and materials (e.g., seeds). The owners have full decision-
making power over the ponds, leaving caretakers dependent
on the owners’ rules and strategies for cultivating and
improving production (GS5). Besides aquaculture, coastal

communities in Lembar and Sekotong rely on other
livelihoods (A2), working as agricultural laborers, cattlemen,
fishers, or construction workers to ensure a daily income
of around Rp 50.000 - 100.000 (€3,03-€6,06). At night,
they use nets in the irrigation canals to catch wild fish,
shrimp, and crab from the sea with a typical income of Rp
25.000 - 50.000 (€1,51-€3,03) per day. The heterogeneity
of livelihood options has caused caretakers to place little
importance on aquaculture to avoid dependency (A8). In
Lembar, the lack of collective choice rules for including
caretakers (GS6) and lack of importance of the aquaculture
resource system (A8) has led to a lack of self-organizing
activities (17). In Sekotong, low participation in deliberation
processes (I13) and lack of importance of aquaculture (A8)
influenced the lack of self-organizing activities as well (I7).
InLembar,themainsource of pollutionisthe development
of the Lembar port (ECO2), which is contaminating the soll,
sea, and water resources around the ponds with oil from
ships. In Sekotong, gold mining (ECO2) has caused mercury
contamination around the area. In addition, the ecological
problems for aquaculture ponds in Lembar and Sekotong
have worsened due to poor household waste management
(ECO2), where trash ends up in the irrigation canals (RU1),
leading to poor water quality in the ponds (RS5). In Lembar
and Sekotong, the lack of self-organizing activities for canal
maintenance (I7) and poor pond water quality (RS5) has led
to low production (02) and low income (01). The key social-
ecological interactions that influence collective action in
Lembar and Sekotong can be found in Figures 3a and 3b.

3.1.2. JEROWARU VILLAGE, EAST LOMBOK

In Jerowaru, ponds are operated using the traditional
system for salt farming during the dry season and milkfish
during the rainy season. On average, a pond owner has a
pond area of 100-500 acres (1 acre is 100m?) to facilitate
the solar evaporation process that uses a concentrating
pond to separate the impurities from the salt water and
several crystalizing ponds to produce the salt. Clear salt
water from the concentration pond is pumped into several
crystalizing ponds until the water is about 10 cm deep,
where the sun evaporates most of the water in a couple
of days. The salt pond owners need to use vast land areas
to produce economically profitable amounts of salt. Every
pond owner recruits 3-4 landless seasonal salt farmers to
work on the salt drying process due to the labor-intensive
manual processing needed. Seasonal salt farmers are new
settlers from the Central Lombok district who live in the
Batu Nampar hamlet, and do not own land for farming,
mostly relying on seasonal jobs. Meanwhile, pond owners
are local people who live in the neighboring hamlet, Batu
Nampar Selatan. Salt farmers can harvest 8-10 times
during the dry season, depending on days without rain. The
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standard price for a sack of salt (88 kg) is around Rp 70.000
- 80.000 (€4,2-€4,84). In the rainy season, the price of salt
could reach up to Rp 300.000 (€18,2) per sack due to a lack
of supply, while in the dry season, salt prices could reach as
low as Rp 50.000 (€3,03) per sack. During the rainy season,
pond owners cultivate milkfish by hiring a caretaker with a
monthly salary of Rp 800.000 (€48,4). In this arrangement,
the pond owner takes 100% of the profit. Meanwhile, the
seasonal salt farmers depend on other livelihood activities
in the rainy season, such as agriculture labor, fishing, or
construction work with an average daily wage of around Rp
50.000 - 100.000 (£3,03-€6,06).

As a result of living close to their ponds (A4), the pond
owners can monitor (I9) the seasonal farming practices,
ensuring that operational rules are implemented by the
seasonal salt farmers (GS4). Pond owners require seasonal
salt farmers to conduct self-organizing activities, such as
regularirrigation canal cleaning to maintainirrigation canals
in the dry season (17). Beyond individual ponds, challenges
for cooperation exist among pond owners. The ethnicities
of pond owners vary, such as Bajo, Bugis or Sasak. Due to
differences in ethnicities (A2), the pond owners do not seem
to have well-established relationships with each other (A6).
This can be seen by the lack of information sharing (12) and
deliberation processes (I13) between pond owners. The lack
of leadership (A5) in the salt farmer group has caused a lack
of self-organizing activities to rehabilitate irrigation canals
(I7) to monitor the canal condition. As a result, cultivating
milkfish in the wet season is less productive (02) than
salt farming in the dry season, indicated by lower income
from milkfish aquaculture (01). The key social-ecological
interactions that influence collective action in Jerowaru
can be found in Figure 3c.

3.1.3. SAMBELIA VILLAGE, EAST LOMBOK

In Sambelig, the heterogeneity of capital (I5) among
aquaculture farmers is reflected by the traditional and
traditional plus aquaculture systems. Aquaculture farmers
who focus on cultivating Vannamei shrimp operate with
the traditional plus system, while aquaculture farmers
who cultivate Vannamei shrimp, milkfish and mud crab
use the traditional (non-fed) system. Aquaculture farmers
implementing the traditional plus aquaculture system
have slightly more advanced technologies, such as diesel
power aerators to circulate oxygen and semi-permanent
canal landslide barriers made of bamboo as a supporting
infrastructure for irrigation canals (A9). Meanwhile,
aquaculture farmers with the traditional system do not
use them due to a lack of capital and knowledge. In other
words, the knowledge differs between farmers using
each system (A7) to improve aquaculture production.
The aquaculture farmers with the traditional plus system

conducted regular knowledge-sharing activities (I2) to
build awareness regarding aquaculture-irrigation systems
connectivity and to motivate aquaculture farmers in the
village to take care of the irrigation canals collectively.

Unlike the other three villages, all the ponds in Sambelia
are owned and managed by aquaculture farmers (GS4)
without caretakers. The aquaculture farmers consider
aquaculture a primary livelihood (A8), which motivates
them to conduct self-organizing activities (I7). Other factors
that influence the existence of self-organizing activities (17)
are the good leadership skills of the aquaculture farmer
group (A5) and family relations among aquaculture farmers
(AB). The self-organizing activities to improve aquaculture
production and irrigation canals maintenance are reflected
in regular knowledge-sharing activities (I2), deliberation
process with various types of actors (I3), and collective
monitoring of Awig-awig to mitigate the risk of thefts (19).

However, water sources are polluted by pesticides
flowing out of agricultural land (ECO2). Aquaculture and
agricultural farmers in Sambelia have different irrigation
canals but share an estuary to regulate water needs. During
high tides, the brackish water flows into the irrigation
canals, and the aquaculture farmers access the brackish
water through a manual water gate. During low tides, the
brackish water in the pond is released back to the estuary
through the manual water gate and irrigation canal system.
The agricultural farmers use the estuary as a disposal site
for excess freshwater that contains pesticides. The pollution
ultimately affects Vannamei shrimp production (RU5),
despite social efforts to self-organize activities that avoid
this (12, 13, 19). Due to the water pollution, aquaculture
farmers deal with highly fluctuating harvest levels (02) and
income (O1) which threaten collective action mechanisms.
The key social-ecological interactions that influence
collective action in Lembar and Sekotong can be found in
Figure 3d.

3.2. PITAP PROGRAM AND ITS EFFECT ON
CROWDING IN/OUT COLLECTIVE ACTION

In this section, we narrow the focus of the analysis to the
outcomes of the PITAP program, focusing on whether
monetary incentives (I5) crowd in or crowd out collective
action across the four villages. In Lembar and Sekotong, the
implementation of PITAP was accompanied by monitoring
(GS8a) throughout the program, while the penalty (GS8b)
was reinforced in East Lombok (Jerowaru and Sambelia).
The summary of the influence of PITAP program on
collective action is detailed in Table 2.

Across the four villages, the monetary incentives from
the government (I5) have temporarily improved water
flow in the irrigation canals (RS5) and provided wages
to support the daily income of PITAP participants (O1).
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However, the monetary incentive (I5) did not manage to
establish the intrinsic motivations to continue collective
action among the resource users in Lembar, Sekotong, and
Jerowaru after the program’s completion. These findings in
Lembar, Sekotong, and Jerowaru support the hypothesis
that external government subsidies in the context of PITAP
implementation have decreased the likelihood of post-
PITAP collective action, not achieving the program’s overall
goal because resource users rely on the government to
solve collective action problems rather than self-organizing
solutions. In contrast, the aquaculture farmers in Sambelia
continued to maintain their irrigation canals after PITAP
program. The findings in Sambelig, therefore, contradict the
hypothesis that monetary incentives are not able to crowd
in intrinsic motivation after the financial support ceases to
exist. Despite the high monetary incentives of the PITAP
program, Sambelia sustained self-organization activities to
maintain the irrigation canals (I7) after the payment had
stopped due to the possibility of improving production (02)
and income (01) from aquaculture.

Moreover, the four villages with PITAP programs differ
in their monitoring and sanctioning mechanisms (GS8) to
ensure that POKLINAs implement the activities according
to the timeline, procedures, and contract. In Lembar
and Sekotong, a representative of DKP West Lombok
monitored the program implementation, and was involved
in discussions about activities with the POKLINAs, and
collaborated with POKLINAs to create the progress report.
Meanwhile, sanctioning mechanisms were implemented
by DKP East Lombok in both Jerowaru and Sambeliq,
to replace regular monitoring throughout the program.
The findings in Lembar and Sekotong indicate that their
monitoring program influenced POKLINAs to work on the
PITAP program due to the supervision of the West Lombok
government. POKLINAs in Lembar and Sekotong conducted
the program according to the agreed contract and
timeline. In Jerowaru, the implementation included using
an excavator to speed up the irrigation canal rehabilitation
to avoid time penalties, although the use of machinery
violates the PITAP contract. Meanwhile, the POKLINA in
Sambelia hired more people who live around the area to
speed up rehabilitation to avoid time penalties.

Our findings indicate different outcomes across the four
villages. In Lembar and Sekotong, monetary incentives
have decreased the likelihood of collective action based
on the principle of Gotong-Royong. However, monitoring
mechanisms by the West Lombok government have led to
the successful completion of the project due to following
all rules. In Jerowaru, monetary incentives, the lack of
continuous monitoring, and the use of a one-off sanctioning
mechanism have decreased the spirit of Gotong-Royong, as
reflected in the use of an excavator instead of motivating

farmer participation. Meanwhile, in Sambelia, monetary
incentives and sanctioning mechanisms have increased
collective action and crowded in motivations after
completing the program.

4. DISCUSSION

The most important finding in this study is that different
social and ecological variables hinder or enable collective
action in each village. The second most important finding
is that PITAP program design is not achieving its long-
term post-program collective action goals. Our findings
indicate that the pre-existing social and ecological
conditions strongly influence the success of PITAP in
positive and negative ways. However, the payment and
penalty mechanism does not seem to have an effect on
collective action once the program and its payments end.
This suggests that adapting the program to context would
likely improve its likelihood of success (to leverage better
enabling conditions and navigate hindering ones), but this
needs to occur in tangent with designing different social
mechanisms to strengthen intrinsic motivations.

4.1. A COLLECTIVE ACTION THEORY LENS ON
THE SUCCESS OF PITAP

Five key variables have been important for collective action
to maintain the irrigation system across the four villages.
In Jerowaru, the close physical distance between pond
owners and seasonal salt farmers (A4) is key for collective
action in the dry season or during salt production. In
Sambelia, heterogeneity of capital (I5), mixed property
rights arrangements (GS4), good leadership skills (A5), and
strong social capital among them due to family relations
(A6), all of which increased the likelihood of collective
action through intrinsic motivations. Meanwhile, in Lembar
and Sekotong, no positive interactions of social-ecological
variables influence collective action. Each variable is
discussed further below.

First, actorslocated close to each other have anincreased
potential for collective action because physical closeness
increases their interactions and lowers transactions costs
for communication, which strengthens overall social
capital (Ostrom, 2009; Fujiie et al., 2005; Wang et al., 2016).
When farmers are located close to each other, it becomes
easier to communicate, share information, and exchange
ideas. These enhanced interactions provide opportunities
for building relationships and fostering trust, which are
essential for strengthening social capital. As a result, the
likelihood of effective collaboration and cooperation is
increased. In Jerowaru, we observed that the close proximity
between seasonal salt farmers and pond owners improves
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communication on important management activities such
as the costs of production, the right to determine the crop,
the method of cultivation, and to repair infrastructure.
In contrast, the communications between pond owners
and caretakers in Lembar and Sekotong occurred only
during pre-production and post-harvest because they live
further away from each other. The observed trend shows
that when actors live close together, their informal daily
interactions facilitate discussions about canal conditions
and how to improve them more frequently than when they
live further apart. This has an enabling effect on collection
action.

Second, low to moderate differences in monetary
investment among farmers can increase the likelihood
of collective action (Ostrom, 2003; Fisher & Qaim, 2012).
When there are low to moderate differences in monetary
investments among farmers, it suggests a balanced
distribution of costs and benefits. This balance helps
to ensure that the perceived costs of participation in
collective action are not overly burdensome for some
while the benefits are still meaningful for all. In Sambelia,
some aquaculture farmers have slightly higher capital to
establish aquaculture with the traditional plus system.
This is indicated by slightly more advanced technology to
circulate oxygen in the pond and the use of a barrier to
avoid landslides into the irrigation canals (e.g., bamboo
reinforcement). Indirectly, aquaculture farmers with the
traditional plus system have better knowledge of the
aquaculture-irrigation system connectivity, enabling them
to better minimize risks of crop failure through optimizing
water flows and exchange to stabilize production
conditions. The aquaculture farmers with the traditional
plus system understand that the shared irrigation
infrastructure influences water access and water quality
for pond aquaculture. However, irrigation canals need to
be maintained collectively. The aquaculture farmers with
the traditional plus system seem to be more willing to self-
organize knowledge sharing activities with farmers who
operate the traditional system, hence collective action to
maintain irrigation canals can occur and benefit everyone
who is dependent on same canals and water sources.

Third, moderate heterogeneity of ownership of resource
systems can increase the likelihood of collective action
compared to groups with homogenous or extreme
heterogeneity of assets (Vermillion, 1999; Takayama et al.,
2018). In conditions where the ownership is homogeneous,
farmers may perceive that their contributions are
unnecessary or less consequential. Meanwhile, extreme
heterogeneity can lead to inequalities and power
imbalances that may discourage collective action.
Moderate heterogeneity of ownership can strike a balance,
minimizing free-riding tendencies, and encouraging active

participation from various stakeholders. In Sambelia, all the
ponds are owned by the local communities and they take
care of the irrigation canals collectively and regularly. Each
pond owner in Sambelia feels that they have a stake in the
success of collective action and can actively contribute
to its achievements. However, in the other villages, most
pond owners live outside the villages and the collaboration
among caretakers to maintain the irrigation canals did
not occur. It is because caretakers do not have shared
responsibilities that come along with ownership status.
Ownership creates more intrinsic incentives to stabilize
profits and lower costs by establishing stable and effective
institutions for governing.

Fourth, accountable leadership increases the likelihood
of collective action because a good leader can organize
and motivate cooperation (Agrawal, 2001; Nagrah et
al, 2016). Accountable leadership tends to include
effective communication and providing clear direction to
group members. A good leader communicates problem
awareness, the goals of collective action and the resulting
benefits to ensure that everyone understands the
purpose and reason to participate. Effective leadership
can reduce ambiguity while enhancing understanding
and motivating individuals to work together. The strong
leadership in Sambelia has helped the emergence of
several self-organizing activities, such as regular meetings
at the leader’s house, knowledge sharing and collective
monitoring for pond theft. When accountable leadership is
absent, as shown in Lembar, Sekotong, and Jerowaru, self-
organization activities to maintain the irrigation canals do
not occur.

Fifth, high to moderate levels of confidence, trust in
others, and close relationships among actors can increase
the likelihood of collective action because it reduces
transaction costs and increases willingness to cooperate
(Agrawal, 2001; Basurto et al., 2013; Takayama et al,
2018). When farmers have high levels of confidence, trust,
and close relationships, transaction costs associated with
coordinating and monitoring collective action are reduced.
Trust allows for a more efficient flow of information, reduces
the need for costly formal mechanisms, and minimizes the
risk of opportunistic behavior. Trusting relationships can
create a sense of reciprocity, where individuals are more
willing to contribute to collective action, believing that
others will do the same. In Sambelia, successful outcomes
were in part possible because the family relations among
farmers make coordinating and knowledge-sharing
activities easier. For instance, the appointed aquaculture
group leader is the eldest in the family members. Hence,
when collaborative activities or deliberation processes need
to be held, the group leader can gather the aquaculture
farmers and family members easily.
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4.2. A MOTIVATIONAL CROWDING THEORY LENS
ON PITAP PROGRAM

The government’s intervention in PITAP consists of
monetary incentives (I5) and monitoring and sanctioning
mechanisms (GS8) to revive the cultural norms of Gotong-
Royong for collective action towards canal infrastructure
rehabilitation. Our findings suggest that these mechanisms
do not consider the differentiated behavioral effects on
existing cultural institutions (i.e., Gotong-Royong) in the
short or long-term, or based on different social-ecological
conditions. The lack of these considerations, according to
our interpretation of the findings, decreases the likelihood
of achieving the program’s goal. Our results suggest that
understanding context and relevant social-ecological
problems as a pre-condition to program implementation
are essential for understanding why the program has led
to mixed and largely unsuccessful outcomes in our analysis
to crowd in intrinsic motivation to maintain the irrigation
canals. Previous studies have shown that monetary
incentives (I5) can decrease participation if social norms
favoring participation are absent or when people initially do
not trust each other (Vollan, 2008; Kerr et al., 2012). In our
study, Sambelia is the only village with strong social capital
which enabled success not because of PITAP but despite it.

Moreover, there is a risk that when monetary incentives
are introduced to groups with strong intrinsic motivation,
it could influence crowding out effects that are difficult
to reverse (Rode et al., 2015). A study by Maca-Millan et
al. (2021) has shown that incorporating plural values via
non-monetary incentives in the context of payment for
ecosystem services can decrease the risk of motivational
crowding out. When payments are given in the form
of gifts or not mentioned, altruistic motives remain an
intrinsic driver of cooperation; however, it is sensitive to
the payment amount (Heyman & Ariely, 2004). Thus, we
suggest shifting away from monetary incentives in PITAP
program strategy.

Besides monetary incentives (GS1), monitoring and
sanctioning mechanisms (GS8) are applied in PITAP
program. In Lembar and Sekotong, monitoring was
reinforced by the West Lombok government, while in
Jerowaru and Sambelia, sanctioning was reinforced by
the East Lombok government. Ostrom (1990) argues
that a reliable monitoring system can encourage credible
commitment to follow the rules; graduated sanctions can
limit opportunistic behavior. The monitoring mechanism
by the West Lombok government has encouraged the
rehabilitation of irrigation canals according to the timeline,
contract, and technical guidelines in PITAP program in
Lembar and Sekotong. However, after the end of PITAP
program, when the monitoring was no longer in place,
POKLINAs in Lembar and Sekotong did not continue the

rehabilitation and maintenance of irrigation canals. This
finding shows that the monitoring mechanism helped
the emergence of cooperation temporarily. However,
once the monitoring is lifted, the intention for cooperation
is diminished and intrinsic motivation is not improved.
Monitoring, therefore, may have a disciplining and crowding
out effect that causes differences in the outcomes (Boly,
2011).

In the case of Jerowaru and Sambelia, the penalty
mechanism by the East Lombok government to ensure
the implementation of PITAP program generated different
results. In Jerowaru, the reinforcement of the sanctioning
mechanism has caused the violation of PITAP technical
guidelines to avoid a penalty. Instead of manual labor work
with Gotong-Royong principle (working together), POKLINA
used excavators to fasten the rehabilitation of irrigation
canals with a few farmers involved. This finding confirms
the motivation crowding theory related to the punishment
or sanction that can cause negative impacts on altruistic
cooperation (Fehr & Rockenbach, 2003; Holmés et al., 2010;
Underhill, 2016). In contrast, implementing the penalty
in Sambelia did not crowd out the intrinsic motivation
because the good leadership skills of POKLINA in Sambelia
coordinated more actors (including the local community) to
fulfill the timeline of PITAP program and avoid the penalty.
This finding is similar to the finding by Xu et al. (2022) that
in a society with more accepting authority, mandates
coupled with fines could crowd in intrinsic motivation.

4.3. POLICY RECOMMENDATIONS

Across four villages, PITAP has only managed to boost
support for Gotong-Royong in Sambelia due to pre-existing
factors. Meanwhile, in the other three villages, Gotong-
Royong happened during the program’s implementation to
rehabilitate the irrigation canals but did not continue after.
We argue that the current design of PITAP program was not
capable of motivating collective action in the long term.
Irrigation canals require regular maintenance or clearance
at least once a year (best every six months) to avoid the
high cost of rehabilitation and ensure pond aquaculture
can access sufficient quality and quantities of water. We
suggest revisions to the technical guidelines of PITAP
program by investing more in capacity building, regular
communication forums, and providing technical support to
maintain irrigation canals. In addition, the establishment
of aquaculture cooperatives should be supported by the
government, especially at the MMAF, provincial, and district
levels in the Marine and Fisheries Department. These
alternative mechanisms, in our view, would better support
the establishment of cooperatives in a way that is adaptive
to contexts across different villages while still meeting the
goals to support collective action. We believe this would be



Paramita et al. International Journal of the Commons DOI: 10.5334/ijc.1273 477

more effective than providing monetary incentives in the
short term.

Ourfirstrecommendationistointegrate capacity building
for farmers. Capacity building is essential for effective co-
management to empower people to act effectively and
take social responsibility (Jentoft, 2005). The establishment
of POKLINA groups needed an empowerment component
to enhance leadership skills in coordinating people to
maintain the irrigation canals collectively and conflict
management. Leadership is one of the factors that
influence successful fisheries co-management and there
has been found a correlation between trust in the leader
and participation in co-management (Ho et al., 2016). In
addition, capacity building should also consist of training
on the effective and efficient traditional small-scale
aquaculture system. The lack of understanding of system
connectivity between aquaculture and irrigation systems
has led to a poorly irrigation canal system. Good knowledge
of the resource system can increase the likelihood of
collective action because resource users understand how
to manage or improve the system efficiently and effectively
together (Fujiie et al., 2005; North, 2005). Hence, future
implementation strategies for PITAP should include these
capacity-building aspects where contextual recognition for
them is viewed as necessary.

Our second recommendation is to facilitate regular
communication forums. Regular communication forums
could lead to a better cooperation among pond owners
that are characterized by highly heterogeneous ownership
structures livelihood options and ethnicities. Regular
communication facilitates repeated interactions in a smaill
group, which can be a strong foundation for building trust
and social capital (Agrawal, 2001; Basurto et al., 2013;
Takayama et al., 2018). The participation of resource users
in the regular communication forums can enable the
discussion of common problems, providing fertile ground
for finding common solutions with shared rules (Naziri et
al., 2014). Prager (2022) argues that facilitator support
may be necessary to encourage regular communication
meetings and moderate the deliberation or decision-
making processes between different actors (i.e., the owner
of the pond, aquaculture farmers, caretakers, and local
village government). A local facilitator to ensure regular
communication forums by the government is essential to
achieve resource users’ commitment to pursue collective
action goals without ongoing state funding.

Our third recommendation is to offer POKLINAs access
to technical support. The rehabilitation of irrigation canals
in several villages poses challenges due to the reliance
on manual labor, simple equipment, and tidal flows. To
address this issue, the local government’s fisheries and
aquaculture department should collaborate with the public

works department. The government should provide training
on canal maintenance techniques which are suitable for
each village’s irrigation system. By providing knowledge
on how to maintain the resource system, POKLINAs
could rehabilitate the irrigation canals regularly without
depending on specific governmental programs and funds.

Our fourth policy recommendation is to support the
establishment of aquaculture farmer cooperatives.
Unfortunately, the aquaculture cooperatives across the
four villages in this study do not exist. Farmer cooperatives
can facilitate collaboration, market access, technology
advancement, and capital access among members to
encourage collective action (Lutz et al, 2017; Ajija et
al,, 2019). A case study in Uganda shows that farmer
cooperatives are a promising strategy to overcome market
imperfection, increase the productivity, and income
of farmers through possibilities of access to credit and
technical assistance or training among the members (Meier
zu Selhausen, 2016). The intervention of the government
to support aquaculture farmers’ cooperatives might
be a separate program from PITAP. However, farmers’
cooperatives may play an important role in facilitating
collective action and improving the welfare of traditional
and small-scale aquaculture farmers in Indonesia.

5. CONCLUSION

In conclusion, this study examined the effectiveness of
the PITAP program in promoting long-term collective
action for maintaining irrigation canals among traditional
aquaculture farmers in four villages on Lombok, Indonesia.
We identified the diverse social and ecological conditions
that hindered or enabled collective action in each village
through a critical analysis of the program’s economic
incentives and using the lens of collective action theory
and crowding effects. Our findings suggest that while the
program successfully stimulated collective action in one
village with strong pre-existing social capital, it did not
sustain this motivation in the other three villages once the
monetary payments ceased. To enhance the program’s
outcomes, we recommend policy reforms focusing on
context-specific adaptations, capacity building for farmers,
establishing communication forums, and providing access
to technical and financial support for self-organization
activities. Shifting away from monetary incentives as
the sole development strategy and adopting a more
comprehensive approach incorporating local leadership,
trust-building, and knowledge sharing is crucial for fostering
long-term collective action. Furthermore, our study
highlights the effectiveness of the Social-Ecological System
Framework (SESF) in diagnosing challenges and guiding
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policy recommendations in aquaculture case studies.
We encourage further application of the SESF to better
understand the unique challenges and dynamics within the
aquaculture sector. By implementing these policy reforms
and employing robust diagnostic frameworks, we can
strive towards more effective and sustainable programs
that empower communities and revitalize cultural norms
like Gotong-Royong.
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