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Chapter 16
Comparative Analysis of Case Study Sites

16.1 Introduction

This chapter is a comparative analysis of the six case study villages: Nolloth and Haruku
with a strong sasi institution, Tuhaha and Hulaliu where the sasi institution is dysfunctional
and was lost in living memory, and Seri and Hutumuri-Toisapu, two villages that never had
sasi or lost it a long time ago.  Contextual variables that are compared among the villages are
classified as biological and technical, socio-economic, institutional and organizational, and
external.  Fisher attitudes and performance indicators (e.g., efficiency, equity and sustainability)
in the villages are also compared. The significant relationships between contextual variables,
attitudes and the performance indicators are then investigated. This enables us to identify
some factors that have an impact on coastal management in central Maluku fishing villages.
Detailed demographic information of the six case study villages is presented in the individual
case studies and in Appendix 3.

16.2 Comparison of Contextual Attributes of Case Study Sites

Biological and technical attributes of the case study villages were largely comparable (Table
16.1).  Hulaliu and Hutumuri, being more focused on exploitation of land resources, were less
dependent on fisheries.  The village territories were physically similar, the main difference being
the degree of wave exposure in the marine territory.  Tuhaha differs from the rest in being
enclosed within a bay, whereas Nolloth, Seri and Hutumuri-Toisapu are fully wave-exposed.
Haruku and Hulaliu are intermediate, as they face narrow straits rather than open sea.

Available fish resources are everywhere similar, but pelagic fish are particularly abundant off
the coast of Seri.  Both Seri and Hutumuri waters are dominated by the commercial baitfishery.
In every village, most fishers are artisanal and small-scale and most use simple gears and do
not own motorboats. Fishers with no gears or no boat work as crew on commercial vessels or
participate in communal fishing activities.  These fishers are most numerous in Nolloth and
Haruku, least numerous in Hutumuri. There were no lift net owners in either Haruku or
Nolloth. Top shells and sea cucumbers appear to be only available in guarded sasi areas.

In their socio-economic and market attributes, the villages are also rather similar (Table 16.2).
Of interest is that most villages in central Maluku define their marine territories as extending
only to the edge of the fringing coral reef. In Tuhaha, however, the village claims a large area
in Tuhaha Bay, while Seri claims an even larger part of the sea. Ownership, or at least the
right to collect access fees, is applied for deep sea waters i.e., as far out to sea as can be seen.
Three of these Christian villages had a minority of Muslim fishers, although we did not
interview any of them in either Seri or Tuhaha.  Fishers in the sasi villages were much more
likely to be related to socially important clans (soa besar), compared to the fishers in more
heterogeneous villages on Ambon Island (Seri and Hutumuri).   The main distinguishing
feature of the non-sasi villages was their proximity to the city of Ambon with its markets,
employment opportunities and more advanced infrastructure.  Of the villages on the smaller
islands, Hulaliu was the most isolated.
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Organizations at the village level were very similar (Table 16.3).  Organized fishers groups
were usually IDT and KEP, i.e., fisheries development aid groups.  Haruku is distinctive in
having both an environmental organization and a youth kewang, both spearheaded by
traditional leaders.  Village governments varied in that the LMD was more or less functional
and incorporated adat leaders to different degrees.  These differences were related to the
legitimacy of the village head.  Nolloth’s leader, being a respected raja, was highly legitimate.
In Haruku, conflict between the village head and kewang over mining reduced the leader’s
legitimacy.  People even disputed whether he was properly from the raja line or not.  The
leaders of Haruku, Hulaliu and Tuhaha all have residences in Ambon and frequent absences
from their villages cause political problems.  Hulaliu’s village head also faces serious problems
from a contra group that actively seeks to undermine his position.  In Hutumuri, the village
head is not from the raja line and is considered to be an outsider with no legitimacy. The
dusun head in Toisapu is, however, considered legitimate.  Seri is similar in that the dusun
head is of the raja clan but the village (desa) head is not.  Traditional leaders in Seri are seeking
to change their status from a dusun to a desa.

There were several important differences among villages in their external attributes (Table
16.4).  Tourism is only a feature in Haruku, and this is largely restricted to visitors who come
to the annual sasi ceremony.  Haruku is also unique in having mining exploration activity in
the watershed.  Hutumuri suffers environmental impacts from external development, i.e.,
fish and plywood factories polluting Baguala Bay.  None of the villages had significant
interaction with provincial or national agencies.

Table 16.1. Biological and technical attributes: comparative view of case study sites. Y=yes, N=no,
L=limited, M=moderate, H=abundant, intense or highly applicable; nd=no data available.

Marine sasi Sasi being revived No sasi
BIOLOGICAL ATTRIBUTES Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri

(Desa) (Desa) (Desa) (Desa) (Dusun) (Desa) and
 Toisapu
 (Dusun)

Coastal village on small island Y Y Y Y Y Y
Two seasonal monsoons Y Y Y Y Y Y
Tropical climate with adequate rain Y Y Y Y Y Y
Level of marine stock exploitation H H H M H M
Fishery resources Y Y Y Y Y Y
Top shell and sea cucumber resources M nd nd nd L L
Wave-exposed shore H M M M H H
Coral reef in village territory H M M H H H
Sea grass bed in village territory L H H M N L
Fishers target reef fish 40% 56% 60% 90% 45% 60%
Fishers target pelagic fish 93% 86% 97% 67% 66% 78%

TECHNICAL ATTRIBUTES

Fishers with no gears nor boats <30% <25% <30% <30% <25% 0
Fishers with small boats without motors 63% 53% 63% 70% 79% 78%
Fishers with motorboats 7% 27% 7% 3% 0 11%
Number of hand liners and net fishers H H H H H H
Presence of lift net and FAD owners N N L L M H
in village
Territory dominated by large-scale N N M M H H
pelagic fishery
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Table 16.3. Comparison of institutional and organizational attributes of case study villages. Y=yes, N=no,
L=limited, M=moderate, H=abundant, intense or highly applicable; nd=no data available.

Marine sasi Sasi being revived No sasi
COMMUNITY INSTITUTIONAL AND Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
ORGANIZATIONAL ATTRIBUTES (Desa) (Desa) (Desa) (Desa) (Dusun) (Desa) and

Toisapu
(Dusun)

Presence and activity of government H M H M H M
development groups
Presence and activity of church groups H H M M H H
Organized fisher group(s) Y N N Y Y N
Environmental organization N Y N N N N
Adat organization (kewang) Y Y N N (+1998) N N
Kewang group for youths N Y N N N N
LMD functional (1997) H Y Y Y H N
Village leader from traditional raja clan Y Y Y Y N (desa) N (desa)

Y (dusun) Y (dusun)
Integration of adat leaders into the LMD H H Y Y Y (dusun) N
Village leader has legitimacy for H N Y N Y (dusun) N (desa)
majority of villagers Y (dusun)

Table 16.2. Comparison of socio-economic and market attributes in case study villages. Y=yes, N=no,
L=limited, M=moderate, H=abundant, intense or highly applicable; nd=no data available. * Also see
Tables 16.6 and 16.7.

Marine sasi Sasi being revived No sasi
SOCIO-ECONOMIC ATTRIBUTES Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri

(Desa) (Desa) (Desa) (Desa) (Dusun) (Desa)and
Toisapu
(Dusun)

Settled by Seram islanders Y Y Y Y Y Y
Founding families moved down from the Y Y Y Y nd nd
hills during Dutch occupation
Large land territory Y Y Y Y Y Y
Marine territory to edge of fringing reef Y Y N Y N Y
Marine territory extends into Tuhaha Bay N N Y N N N
Marine territory extends out to sea N N N N Y N
Village population between 1,500 and 3,500 Y Y Y Y Y Y
Percentage of population Christian, Ambonese H H M H M M
Fishers of Butonese origin at work in village N N Y N Y Y
Fishers related to traditional leaders 47% 73% 33% 53% 21% 7%
Most villagers fisher-farmers Y Y Y Y Y Y
Telephone link N N N N N Y

MARKET ATTRIBUTES

% Income from fishing* 81% 66% 75% 56% 65% 64%
% Fishers serving on-island markets 89% 88% 86% 97% 97% 93%
% Fishers oriented to off-island or 11% 12% 14% 3% 3% 7%
national markets
Large-scale commercial fishery M N M N H H
Local fish trade dominated by female H H H H M M
retailers (papalele)
Artisanal and small-scale fish catch M L M L H H
marketed through boroks (fish traders)
Direct road or regular boat access to L M L N H H
Ambon city market
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16.3 Comparative Analysis of Institutional Arrangements for Fisheries
Management

Every village is subject to national fisheries law, but because of poor communication from the
national level, few villagers are aware of the content of these laws. For instance, the national
regulation on the mesh size of lift nets is universally ignored.  Many village leaders at least
profess to support the ban on blast fishing and use of poisons, although only in Haruku and
Nolloth are there written village regulations.  Other types of formal and informal fisheries
rules are mostly found in the sasi villages. Sasi institutions in every case are said to have the
aim of protecting resources, but in three out of four cases, a key aspect of the institution is
provision of resource rents to the government. Only in Haruku are catches directly shared
out among community members (Table 16.5).

The church plays a role in supporting compliance to fisheries rules in Nolloth. In Nolloth,
Haruku, Tuhaha and Hulaliu, the church controls village sasi on coconuts. In Seri, individuals
may also ask the church to put sasi on individual trees or gardens.

Hutumuri, in particular, is totally open access, the only “rule” being in the form of a desire to
collect fees from lift nets, in the absence of a collection mechanism.  Management in Seri is
similarly largely restricted to the collection of access fees from outsiders wishing to use nets
or deploy lift nets and FADs in Seri waters.  Tuhaha is unique in having areas of marine
territory that are auctioned out and then patrolled and harvested by the auction winner.
Depending on sasi status and proximity to a police station, enforcement is carried out by the
kewang, village government, police or some combination.  In no case is there proactive
patrolling of village territories by police, navy or the Fisheries Agency, nor is there interaction
with outside agencies with respect to fisheries management. Fisheries management is also
never a major issue, largely because, with the exception of a few leaders in sasi villages who
have been exposed to NGO ideas, villagers do not know what fisheries management might
entail.

Table 16.4.  External attributes of case study villages. Y=yes, N=no, L=limited, M=moderate, H=abundant,
intense or highly applicable; nd=no data available.

Marine sasi Sasi being revived No sasi
EXTERNAL ATTRIBUTES Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri

(Desa) (Desa) (Desa) (Desa) (Dusun) (Desa) and
 Toisapu
 (Dusun)

Minimal in- and out-migration Y Y Y Y Y Y
Tourism N L N N N N
Village involved in national Y Y Y Y Y Y
development programs
Mining exploration N Y N N N N
Factory pollution in inshore waters N N N N N Y
Active interaction with provincial and N N N N N N
national government agencies
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Table 16.5. Village by village comparison of marine resource management attributes. Brackets are
used where proposed if sasi is revived. Y=yes, N=no, L=limited, M=moderate, H=abundant, intense
or highly applicable; nd=no data available.

Marine sasi Sasi being revived No sasi

SASI ATTRIBUTES Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
(current or proposed) (Desa) (Desa) (Desa) (Desa) (Dusun) (Desa) and

 Toisapu
(Dusun)

Sasi status H H L L N N
Sasi area on coral reef Y N N (Y) n/a n/a
Sasi area on sea grass N Y (Y) (Y) n/a n/a
Sasi on top shells and sea cucumbers Y N (Y) (Y) n/a n/a
Sasi on pelagic fish N Y (Y) N n/a n/a
Village head/raja active in sasi H Y H H n/a n/a
(practice or revival)
Tuan negeri, ketua adat active in sasi ) H Y Y Y n/a n/a
(practice or revival)
Stated objective sasi laut Y Y Y Y n/a n/a
(current or future) to protect resources
Sasi aims to share benefits equally Y H N N n/a n/a
Sasi to provide village government income Y N Y Y n/a n/a
Sasi provides direct benefits for all villagers N Y N N n/a n/a
Sasi area boundary clear, undisputed Y Y Y N n/a n/a

FISHERIES MANAGEMENT ATTRIBUTES

Village subject to national laws Y Y Y Y Y Y
Fisheries agency in contact with village N N Y Y N N
Blast fishing and use of poisons Y Y N N N N
formally banned by village rule
Blast fishing and use of poisons N N N Y Y N
informally banned
Lelang (auction) of harvest rights Y N Y Y N N
Collection of other access fees or Y N Y Y Y Y
“voluntary contributions”  (attempted)
Formal (written) village restriction Y Y N N N N
on use of nets, traps, mesh size
Proactive patrols by police, N N N N N N
navy, fisheries agency
Enforcement by village head Y N Y (Y) N N
Enforcement by kewang Y Y N (Y) N N
Enforcement by lelang owners N N Y N N N
Enforcement with police assistance Y N Y Y N N
as requested
Church support promotes compliance H Y N N N N
to fisheries rules
Non-compliance for political reasons N Y N Y N N
Awareness of fisheries management Y (only Y (only N N N N
activities, issues village head)  kewang)
Active exchange of information N N N N N N
with  official fisheries
management institutions
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16.4 Comparison of Profiles and Job Satisfaction Among Fishers

16.4.1 Profile of fishers

The age of the respondents in Haruku and Tuhaha was significantly higher than in Seri
(ANOVA and Duncan’s test, p<0.05). As a result, Seri fishers had the least experience in fishing,
i.e., 19 years, compared to averages of 25-34 years in other villages (Table 16.6).

There are significant differences among the six villages in the percentage of catch eaten and
also in the proportion of income derived from fishing. Nolloth fishers eat significantly less of
their fish than fishers in Tuhaha, Hulaliu and Haruku (Duncan’s test, p<0.05), and also gain the
largest percentage of their income from fishing (Table 16.2). Hulaliu fishers get significantly
less of their income from fish compared to fishers in Tuhaha and Nolloth (Duncan’s test, p<0.05).

Most villages target the same set of species (see Appendix 3). In Nolloth, 60% of fishers target
exclusively pelagic fish, while only 7% target only reef fish (Table 16.7). In Seri, a similar number
targets pelagic fish, but a relatively large number of fishers (24%) targets reef fishes exclusively.
This is possibly correlated with the relatively good state of the reefs in Southern Ambon.

Fishers in Nolloth and Tuhaha fished significantly (Duncan’s test, p=0.03) longer hours per
day compared to those in Hulaliu. Hutumuri fishers also fished significantly less than Tuhaha
fishers.  Nolloth and Tuhaha are highly dependent on the fishery. Hulaliu, in contrast, has
productive lands and is agriculture-oriented. In both Nolloth and Haruku, there has been a
shift from farming to fishing due to increasing fish prices and the reduced price for cloves.

16.4.2 Economic status

On the overall economic score, Hutumuri scores significantly higher than Nolloth and Haruku,
the sasi villages (Duncan’s test, p=0.05). The differences among the other villages are not
statistically significant. Also if we consider accommodation, the sasi villages have poorer
housing. Housing in Ambon is relatively good. The best housing is in Hulaliu (land-rich) and
Seri (fish-rich).  More fishers in Hulaliu and Haruku have an external income compared to
those in Seri (Duncan’s test, p<0.05).  However, the average amount of money annually
transferred to Hulaliu and Haruku is relatively low (Table 16.8).

Table 16.7. Percentage of fishers targeting inshore reef fish, offshore pelagic fish or both, in each village.

Target species Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
Reef fish only 7% 13% 3% 33% 24% 47%
Pelagic fish only 60% 43% 40% 10% 55% 40%
Both reef and pelagic fish 33% 43% 57% 57% 21% 17%

Table 16.6. Fishers’ profile in case study villages.

Fishers’ profile Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
Average years of education 6.2 7.1 7.2 7.6 7.1 7.2
Average age 47 50 53 47 42 47
Average years of experience in fishery 27 30 34 25 19 28
Average hours/day fishing 8.6 7.9 9.6 5.8 7.9 7.2
% of all recorded lift net owners 0% 0% 21% 21% 8% 50%
% catch eaten 13% 26% 23% 26% 22% 21%
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Possible explanations for the lower economic score of the sasi villages include the limited access
that fishers have over the resources, which reduces individual benefits. This is the case where
the benefits from sasi are spent for village development in general (Nolloth) or re-distributed
among all villagers (Haruku). Besides, the sasi villages have no large-scale fishing gears (lift
nets and FADs) which provide high individual benefits but are intensive and generally seen as
destructive. On the other hand, the difference may have more to do with access to markets
(distance, infrastructure) or the relatively advanced age of the sasi village fishers (Table 16.2).

Hutumuri has no restrictions on the fishery at all. Our fishers’ sample in Hutumuri included
approximately half of all the lift net/FAD owners interviewed and this could explain why the
average economic score is high.

16.4.3 Job satisfaction

In all villages, most fishers are highly satisfied with their jobs. The general positive answers
included “I like my job”, “It is in my blood” and “It is my hobby”. Most fishers (87%) in the
sample from the six villages report that they would still become fishers if they had their life
to live over. However, most fishers acknowledged the dangers and insecurity associated with
fishing. When asked if they would change occupations if an alternative were available, 36%
said “yes”. This varies a great deal across the villages, however, from a low of 20% in Hutumuri
and Nolloth to a high of 54% in Seri (Table 16.9). The most likely reason to change was if they
could find something more profitable. The differences between the six villages are statistically
significant (p<0.02).

Table 16.9. Job satisfaction in case study villages.

Job satisfaction
(in % of fishers’ sample) Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
Are satisfied with their job 86 83 97 80 86 89
Would change job if they could 20 43 31 50 54 20
Want job for children: in fishery 18 7 7 10 4 8
as government official 61 68 73 72 75 28

Table 16.8. Economic status of fishers in case study villages. Economic score=adding land ownership,
house, boat, type of gears and TV (see Section 2.5.3). Minimal housing=made of light materials
such as sago palm thatch; Low=made of light materials plus wood or lumber; Medium=combination
of lumber and concrete with thatch roofing; High=made of concrete and metal roof.

Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
Average Economic score 8.47 8.70 9.27 9.10 8.81 10.35
Standard deviation 2.22 2.47 2.12 2.22 1.64 2.59
% of sample with external income 26.7 33.3 26.7 36.7 6.9 13.8
Average external income/year (in Rp) 263,750 343,500 596,250 485,730 775,000 1,585,000
Average external income/year 10,550 13,740 23,850 19,429 31,000 63,400
(in USD, early 1997 exchange rate)
Housing (% of fishers in each category)
Minimal 20% 17% 7% 3% 0% 3%
Low 20% 23% 7% 13% 7% 24%
Medium 13% 30% 30% 7% 21% 14%
High 47% 30% 56% 77% 72% 59%
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Finally, when asked what kind of job respondents would like for their children (Table 16.9),
only 9% chose fishing, the majority (63%) selecting a “government job”.  This finding is not
surprising given the fact that most parents would like their children’s position to improve.
What parents want for their child, however, may differ from what the child desires. Nolloth
and Hutumuri fishers have the highest score for job satisfaction and the lowest tendency to
change. However, most Hutumuri fishers do not want their children to enter the fishery, while
many do in Nolloth. In Hutumuri, fishers mentioned various alternatives for their children
e.g., trader, craftsman.  That is the reason why the percentage who chose the option
“government official” is relatively low. This reflects the key contextual difference between
Hutumuri and the other villages: proximity to Ambon with its markets, jobs, and infrastructure.

16.5 Comparative Analysis of Fishers’ Attitudes Towards Fisheries Management

In every village, the majority of fishers said sasi is important but in Seri and Hutumuri, there
was a sizeable minority who thought it unimportant (Figure 16.1).  In every case, the majority
of fishers disagreed with the sale of resource harvest rights to outsiders, and fishers in Hulaliu
and Haruku were particularly firm. The majority of fishers in each village considered decision-
making in their village to represent the wishes of all or a majority of people, although there
were no mechanisms in practice for public consultation.  In Tuhaha and Hulaliu, a relatively
large number of fishers (i.e., respectively 40% and 37%) did think that decision-making was
dominated by the interests of the village head and his LMD.  It was clear in every village that
participation of all stakeholders in decision-making was seen as desirable, but fishers also
clearly perceived that women were marginalized, especially in the villages on Saparua and
Haruku Islands.  Perception of the relative roles of government and communities also varied,
with more Ambon Island fishers, especially those in Seri, perceiving the community’s role as
relatively important (Table 16.10).

Table 16.10. Village by village comparison of fishers’ attitudes towards marine resource management.

Marine sasi Sasi being revived No sasi
FISHERS’ ATTITUDES TO Nolloth Haruku Tuhaha Hulaliu Seri Hutumuri
MARINE RESOURCE (Desa) (Desa) (Desa) (Desa) (Dusun) (Desa) and
MANAGEMENT  Toisapu

(Dusun)
% fishers who agree with sale 43% 10% 24% 7% 41% 18%
of marine harvest rights
% who see decision-making in 78% 62% 60% 63% 69% 74%
village as being agreed by all
or majority
% fishers who strongly agree 72% 77% 83% 83% 40% 48%
that all stakeholders should
have a role in decision-making
% who perceive female 33% 13% 10% 7% 24% 26%
involvement in all
decision-making
% who collaborate with fishers 10% 3% 14% 13% 21% 17%
from outside the village
% who see the government as 60% 57% 64% 77% 34% 67%
having a dominant role in
management
% who see the community as 7% 0% 3% 0% 59% 30%
having a dominant role
in management
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16.6 Significant Differences in Performance Indicators and Correlations
between Indicators and Other Factors

16.6.1 Equity

Role of fishers in management

Perceptions of fishers in the six villages varied significantly in some ways when analyzed by
ANOVA (Table 16.11).  Compared to the past, the role of the fishers in management has
significantly increased in the sasi villages (Haruku and Nolloth), while in the other villages
their role has decreased.  This is a more dramatic difference than was detected in the
comparison of sasi and non-sasi villages in the larger performance analysis (Chapter 8).  Decline
in the role of fishers is especially the case in Hulaliu. The role of fishers in management is
perceived to be greater by fishers who are unwilling to change their job (Table 16.12).  Other
related factors are the fishers’ attitudes towards changing the fisheries rules and bending the
rules; fishers who are happy with the current rules and who feel comfortable asking for a
dispensation to bend rules, feel they have a greater role in management.  Finally, the perception
on the role of fishers in management is positively related to the possession of more expensive
gears, and negatively related to an elitist style of decision-making in the village.

Nolloth and Haruku fishers are generally more positive about their role in management,
whereas Hulaliu and Hutumuri fishers are most negative (Table 16.11). Job satisfaction plays
no role in the Nolloth score (Appendix 3), but Hulaliu fishers do have a greater tendency to
change their job so this helps explain their low score. Neither Nolloth nor Haruku fishers
possess expensive gear types; therefore, this does not explain their high scores. However, in
interviews, fishers stated that richer fishers have more influence in decision-making, and this
seems to be confirmed by this correlation between gear type and the way fishers perceive
their role in management (Table 16.12).

Fishers who are happy with the existing rules have a more positive perception on their role in
management. This holds true for Nolloth fishers of whom 57% do not want to change the
rules. Their rules are sasi, so there is a linkage here. In Hulaliu, on the other hand, many
fishers do want to change the rules (63%). These two villages are at the two opposite ends of
the scale in terms of decision-making styles. Nolloth fishers have one of the highest proportions

Figure 16.1. Fishers’ opinions of sasi in case study villages.
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of fishers who think the style of decision-making is an egalitarian process. Hulaliu fishers
feel more dominated by the elite.

Hulaliu is the village where fishers also feel that issues are not openly discussed in the village
(Table 16.25). The open discussion of village issues is correlated with the role of fishers in
management (Pearson’s correlation, p<0.01). Apparently, there is a serious lack of transparency,
which has increased over the years, because Hulaliu fishers scored high for the role of fishers
in management 15 years ago.

Rule benders are more positive about their role in management.  In Nolloth, it was asked if
they could seek a dispensation to fish in the sasi area. The pragmatic sasi fishers in Nolloth
feel that they could do so and also feel that they have a bigger role in management. In
Hutumuri, fishers have the opposite opinion. They strongly object to bending the rules,
probably because they feel threatened by rule breakers who exploit their resources. Essentially,
Hutumuri fishers want strictly enforced rules and good compliance. However, the village
government is weak and unresponsive to demands from fishers to develop rules, so the fishers
feel powerless in management.

Nolloth has the highest score for the present condition. Haruku fishers had a low score in the
past, but are positive for the future. Nolloth fishers are also positive about the involvement of
fishers in the future. The expected increase in Haruku and Nolloth is significantly higher
than that of Hulaliu. It is possible that the negative prospects of Hulaliu fishers are linked to
the ongoing process of revitalization of sasi from which fishers feel largely excluded, and
which, it is feared, will seriously affect the access of fishers to certain fishing grounds.

Table 16.11. Differences among six villages in performance indicator “Role of fishers in management”
as determined by ANOVA.  Duncan’s test indicates ranking of the six villages (average descending
from left to right).  Lines connect villages that are not significantly different from one another.
Hl=Hulaliu, Ht=Hutumuri, Tu=Tuhaha, Se=Seri, Ha=Haruku, No=Nolloth.

Role of fishers Average for the Anova F Probability Duncan’spost-hoc test
in management six villages
Change over past 15 years -0.08 3.369 0.006 Hl  Ht  Tu  Se  Ha  No

Expected change (Prob.) -0.22 3.990 0.002 Hl  Tu  Se  Ht  No  Ha

Past condition 6.44 1.853 0.105 Ha  Ht  No  Se  Tu  Hl

Present condition 6.35 6.215 <0.001 Ht  Hl  Ha  Tu  Se  No

Future condition 6.13 5.213 <0.001 Hl  Ht  Tu  Se  Ha  No
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Access to marine resources

As was true for the larger sample of 28 villages (Chapter 8), the changes in the degree of access
through time are negative (Table 16.13), and not significantly different from village to village.
However, the scores of the individual villages for the degree of access in the past, present and
future are significantly different (Table 16.13). In the past, Hutumuri and Seri had a high level
of access to resources (open-access regime), while Hulaliu had the most restricted access followed
by Tuhaha and Nolloth. At that time, all these villages had sasi. These three villages still perceive
a low degree of access in comparison with Seri and Hutumuri. In Hulaliu and Tuhaha, there is
no sasi, but access is limited for certain parts of the sea that are rented out. In the future, fishers
in both Tuhaha and Hulaliu expect restricted access to resources and this coincides with the
plans to revitalize sasi, which will include new access rules.

A relatively positive perception of access is correlated with having an external income and being
in a village that does not have much communal fishing activity (as in Seri and Hutumuri).  Fishers
who think their access is relatively greater also tend to have a rigid belief that rules should not be
bent, as is commonly felt in Hutumuri.  They also share a perception that village decision-making
is dominated by leaders, as is the case in Haruku. Fishers with more access to resources also tend
to have the feeling that decision-making does not necessarily need to be inclusive of all stakeholders
(Table 16.12).  Fishers holding this opinion were found in Seri, Hutumuri, Haruku and Tuhaha.
Having more expensive gears is, interestingly, not positively correlated with perceived access.

The difference in current condition between Nolloth and Haruku, both sasi villages, is revealing.
In Nolloth, where the rights to harvest are auctioned out, sasi is apparently perceived as a restriction.
In Haruku, on the other hand, fishers do not see sasi as a major restriction, because they get to
harvest directly.  The harvest is communal and distributed amongst all villagers but this dilution
of their access is not resented.  In Seri and Hutumuri, access is also perceived to be relatively high.
This conforms to the reality; there are few or no regulations in practice that limit access.

Table 16.12. Pearson’s correlation coefficient for correlations between contextual variables and fishers’
attitudes or performance indicators.  Statistically significant correlations are marked by  *=p<0.05;
**=p<0.01, ***=p<0.001.

Equity Indicators Member Positive Village has Villagers Acceptable Elitist
(change over past 15 years) of fisher opinion  communal  want to bend decision-

group of sasi  fishing fisheries the rules  making style
rules in village

 changed
Role of fishers in management -.001 +.015 +.138 -.243** +293** -.169*
Access to marine resources +.033 +.005 -.153* +.064 -.194** .203**
Fair distribution of fishing gears +.094 -.139 +.287** -.181* +.151* -.235**
Economic equality among villagers +.156*  -.221** -.182 -.036 +.068 -.185*

Equity Indicators Villagers Job Villagers Villagers % income Villagers
want satis- willing to own  from  have

stakeholder faction change expensive fishing  external
 involvement is high  jobs gears income
in decision-

making
Role of fishers in management +.087 +.144 -.168* +.161* +.065 -.023
Access to marine resources -.153* +.059 +.069 -.064 -.009 +.190*
Fair distribution of fishing gears +.050 +.270** -.140 +.327** -.042 -.322**
Economic equality among villagers -.025 +.119 -.101 +.158* -.016 -.010
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Distribution of fishing gears

The perceptions about the distribution of fishing gears through time are positive and not
significantly different between the six villages (Table 16.14).  This is the same result as was seen in
the analysis of the larger database of 28 villages. The perception of the distribution of gears is
more positive in fishers having higher job satisfaction, relatively expensive gear types, and who
are happy with the fisheries rules (Table 16.12). It is also more positive in villages with communal
fishing activities. The perception is more negative where fishers have an external income.  Fishers
who are in favor of bending rules have a more positive perception of the equity in the distribution
of gears as do fishers who say that in their village, decision-making is by the majority.

Currently, the distribution is significantly fairer in Seri than in the other villages and they
expect it to be even more so in the future.  In this village, there has been a recent rapid expansion
of the lift net and seiner baitfishery and associated infrastructure. Larger numbers of modern

Table 16.13. Significant differences among villages in perception of access to marine resources as
determined by ANOVA.  Duncan’s test indicates ranking of the six villages (average descending from
left to right).  Lines connect villages that are not significantly different from one another.  Hl=Hulaliu,
Ht=Hutumuri, Tu=Tuhaha, Se=Seri, Ha=Haruku, No=Nolloth.

Access Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -1.34 0.921 0.469 Tu  No  Se  Ha  Hl  Ht

Expected change -1.00 1.201 0.311 Tu  Se  Hl  Ht  No  Ha

Past condition 8.50 4.496 0.001 Hl  Tu  No  Ha  Se  Ht

Present condition 7.16 6.528 <0.001 Tu  Hl  No  Ha  Se  Ht

Future condition 6.16 3.807 0.003 Tu  Hl  No  Se  Ha  Ht

Table 16.14. Differences among villages in perception of fairness of distribution of fishing gears, as
determined by ANOVA.  Duncan’s test indicates ranking of the six villages (average descending from
left to right).  Lines connect villages that are not significantly different from one another.  Hl=Hulaliu,
Ht=Hutumuri, Tu=Tuhaha, Se=Seri, Ha=Haruku, No=Nolloth.

Distribution of gears Average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years 2.08 0.860 0.509 No  Ht  Ha  Tu  Hl  Se

Expected change 0.63 0.922 0.468 Ha  No  Tu  Hl  Se  Ht

Past condition 5.37 0.937 0.459 Hl  Tu  Ha  Ht  Se  No

Present condition 7.45 3.499 0.005 Ha  Ht  Tu  Hl  No  Se

Future condition 8.08 2.493 0.033 Ha  Tu  Hl  Ht  No  Se
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gears, increased fishing efforts, and general improvement of people’s income were reported
by fishers. Seri fishers also have highest scores both for current income and degree of family
well-being (Tables 16.21 and 16.23).

Economic equality

Disparities in income are not significantly different between the villages except for future
expectations and future conditions (Table 16.15).  As with the larger sample of 28 villages,
there is no consistent relationship with sasi status. A perception of equality is higher amongst
fishers who are members of a fishers’ group (i.e., mostly IDT or KEP groups), fishers who
have more expensive gear types, fishers who do not think sasi is important (mostly young
fishers in Seri and Hutumuri), and fishers who believe that decision-making in their village is
a process of majority or total agreement (Table 16.12). Village to village differences on opinion
of sasi can be found in Figure 16.1.

Expected change is towards more equality in Hutumuri and Seri. In contrast, Tuhaha and Haruku
expect decline. Currently, fishers in Haruku perceive the greatest disparity.  Haruku has few
fishers organized into groups and they do not own expensive gears (i.e., lift nets or FADs).

16.6.2 Efficiency

Communal decision-making

Compared to 15 years ago, partnership in fisheries rule design has decreased in Nolloth and
Hulaliu; it remained static everywhere else (Table 16.16). As with the larger performance
analysis, there is no clear division between the sasi and non-sasi villages.  A higher level of
communal decision-making is correlated with a high economic score, more expensive gear
types and satisfaction with fishing rules as they are. The perception that decision-making is
by elites is held more strongly by those experiencing a low level of communal decision-making
(Table 16.17).

Table 16.15. Differences among villages in terms of perception of economic equality among villagers, as
determined by ANOVA.  Duncan’s test indicates ranking of the six villages (average descending from
left to right).  Lines connect villages that are not significantly different from one another.  Hl=Hulaliu,
Ht=Hutumuri, Tu=Tuhaha, Se=Seri, Ha=Haruku, No=Nolloth.

Economic equality Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -0.01 1.763 0.123 Ha  No  Tu  Ht  Hl  Se

Expected change -0.28 2.642 0.026 Tu  Ha  No  Hl  Se  Ht

Past condition 6.59 1.625 0.156 Hu  Ht  Se  Tu  No  Ha

Present condition 6.57 1.624 0.156 Ha  Tu  Ht  Hu  No  Se

Future condition 6.29 2.611 0.026 Ha  Tu  No  Hl  Ht   Se
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Since Hutumuri has the highest economic score and the largest level of ownership of expensive
gears, this may help explain their high score relative to the other villages. Hulaliu fishers are
particularly dissatisfied with fishing rules and this appears to influence their perception on
decision-making. The significant decrease Hulaliu fishers experienced may also be related to
the decline of sasi and the implementation of the new village structure and elected leaders.

Hutumuri fishers also believe that decision-making in their village is by majority or total
agreement.  On the other hand, Hulaliu fishers think that decision-making is dominated by
the elite. The only explanation for the relatively high score in Haruku is that it is a sasi village;
none of the other factors can explain their positive perception!  Hulaliu and Nolloth scored
highest in the past. Currently, the situation in all villages is not significantly different and
neither are future expectations.

Ease of entry

There are no significant differences between the villages in the ease of entry into the fishery.
All fishers perceive that fishing is getting more difficult to get into because of rising costs e.g.,
taxes, the need for better and more expensive gears, higher fuel costs related to the longer
distances to good fishing-grounds, etc. This is consistent with the analysis performed on 28
villages.  Fishers who are members of village development groups perceive more negative
changes in the ease of entry, perhaps because they are older. Muslim fishers perceive entry
into the fishery to be particularly difficult, whereas fishers with an external income perceive
it to be less difficult (Table 16.17). A positive perception is correlated with a desire to change
fisheries rules. The fishers who find it harder to enter (or stay in) the fishery are those who
are less willing to bend the rules. Fishers who see entry into the fishery as being relatively
easy also think that decision-making is elitist.

Table 16.16.  Perceived differences among villages in terms of ability in collective decision-making,
as determined by ANOVA.  Duncan’s test indicates ranking of the six villages (average descending
from left to right).  Lines connect villages that are not significantly different from one another.
Hl=Hulaliu, Ht=Hutumuri, Tu=Tuhaha, Se=Seri, Ha=Haruku, No=Nolloth.

Decision-making Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years - 0.41 2.987 0.013 Hl  No  Se  Tu  Ha  Ht

Expected change -0.32 2.148 0.062 Hl  No  Se  Tu  Ha  Ht

Past condition 6.99 3.762 0.003 Ht  Ha  Se  Tu  No  Hl

Present condition 6.58 0.985 0.428 Hl  Ht  Se  Ha  No  Tu

Future condition 6.26 1.463 0.204 Hl  No  Se  Ht  Tu  Ha
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Currently, Hulaliu fishers perceive costs to be highest and Nolloth fishers, the lowest (Table
16.18). Nolloth fishers are generally happy with their fishery rules compared to Hulaliu fishers.

Control over the fishery

Control of fishers over access to the fishery compared to 15 years ago increased significantly
in Nolloth and Haruku, whilst in other villages it remained static (Table 16.19). In the past,
the degree of control over the fishery was comparable for all villages. In Haruku and Nolloth,
where fishers felt the increase in the control over resources, the kewang is controlling the
resource.  There was no significant difference amongst the villages.

Perceptions on control over access were related to gear type in that fishers with more expensive
gears were more positive (Table 16.17). Fishers in villages having communal fishing activities
are also more positive, whereas fishers seeking change in fisheries rules have more negative

Table 16.17.  continued

Efficiency Indicators Elitist decision- Villagers want Economic Villagers Villagers
making style stakeholder  score own more  have

in village  involvement in expensive external
decision-making gear  type income

Communal decision-making -.182* +.012 +.210** +.194** +.035
Ease of entry into the fishery +.312** -.034 -.096 -.127 +.190*
Control over access to fishery -.183* +.171* +.068 +.151* -.099
Compliance with fishery rules +.154* -.294** -.055 +.010 +.029

Table 16.17.  Coefficients for correlations between contextual attributes, fishers’ attitudes and performance
indicators for efficiency.  Significant correlations indicated with asterisks.

Efficiency Indicators Member Religion Village has Villagers Acceptable Acceptable
of village communal want  to bend to sell

 dev’t group   fishing   fisheries  rules  harvest
 rules  rights

changed
Communal decision-making +.096 -.067 -.038 -.152* +.070 +.087
Ease of entry into the fishery -.200** .153* -.027 +.302** -.325** +.120
Control over access to fishery +.108 .+027 +.197** -.330** +.401** -.026
Compliance with rules +.095 +.091 -.029 +.199** -.001 +.231**

Table 16.18.  Inter-village differences in perception of ease of entry into the fishery (i.e., negative change
indicates increased costs and more difficult entry).

Ease of entry Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -1.14 1.130 0.346 Ht  Hl  Se  Ha  Tu  No

Expected change -1.69 0.860 0.510 Se  Hl  Ha  Ht  No  Tu

Past condition 8.35 0.899 0.483 Hl  Se  No  Tu  Ht  Ha

Present condition 6.66 1.813 1.113 Hl  Ht  Se  Tu  Ha  No

Future condition 5.52 1.359 0.242 Se  Hl  Ht  Tu  Ha  No
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perceptions of control. Fishers who perceived the most negative change in the level of control
were those most adamant about not bending rules, those who felt that decision-making was
by the majority and those who wanted inclusive decision-making.

The current situation in Hutumuri is significantly different from Haruku and Seri where fishers
feel there is control over the fishery, i.e., rules and regulations. However, in Seri there is no
enforcement agent, making these replies curious. The sasi villages and Seri are most optimistic
about the future and perceive an increase in control over the fishery by the government. In
Haruku, fishers talked about the strong role of the kewang that enforces the rules, while in
Seri, fishers referred to the village government. Fishers in the other villages, and especially in
Hutumuri, complained about the village government and lack of both regulations and
enforcers. In our eyes, an open-access system may seem favorable for the individual fishers,
but apparently, the fishers think government control is important for the protection of the
resources against outsiders1 .

In the future, Hulaliu fishers expect to lose control over access to resources. Apparently, fishers
have little faith in the planned re-installation of sasi. This future expectation differs significantly
from that of Seri, Nolloth and Haruku fishers who are relatively positive about the degree of
control over the fishery. The fishers seem to relate their degree of control directly to the ability
of the village government or kewang to enforce the regulations. In other words, the fishers feel
that these institutions represent their interests. The finding of greater perceived control in the
two sasi villages mirrors the result of the performance analysis performed in 28 villages.

Compliance

Compared to the past, Hulaliu, Tuhaha, Hutumuri and Haruku all perceive reductions in
compliance, while Nolloth and Seri perceived compliance to be stable (Table 16.20). Perception

1 According to Hardin (1968), on the short-term, fishers would have a natural preference for open access because
it allows them to obtain maximum benefits from the resource. To avoid the tragedy of the commons, state or
government, interference (i.e., rules, regulations and enforcement) is necessary to safeguard long-term benefits.
Strikingly, in Maluku, open access is not valued by the fisher population and merely rated as a sign of a weak
government which is unable to protect the resources against either over-exploitation, destruction, or outside
fishers.

Table 16.19. Village to village differences in perception of control over marine resources.

Control over fishery Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years 0.53 1.876 0.101 Ht  Hl  Tu  Se  No  Ha

Expected change -0.03 2.878 0.016 Hl  Tu  Ht  Ha  Se  No

Past condition 6.46 0.364 0.873 No  Ha  Tu  Se  Hl  Ht

Present condition 6.99 2.361 0.042 Ht Tu  Hu  No  Ha  Se

Future condition 6.96 3.479 0.005 Hl  Tu  Ht  Ha  No  Se
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on the change in compliance was related to a fisher’s desire to change rules (Table 16.17).
Oddly, fishers who perceived the change in compliance to be least negative were those who
wanted the rules to change. Another factor was the attitude towards the sale of harvest rights.
Fishers with a negative perception of the change in compliance were those who most strongly
disagreed with the sale of harvest rights to outsiders. Fishers recording the greatest reduction
in compliance also tended to see decision-making as being by consensus or the majority, and
also believed that all stakeholders should be involved in decision-making.

Over 40% of both Nolloth and Seri fishers favor selling harvest rights, while in Hulaliu 90%
are against it. There is no apparent difference in the decision-making process that could explain
their high scores, neither is there a difference amongst the villages in terms of the desirability
of involvement in decision-making of all stakeholders. We are left with the fact that, in Nolloth,
the key factor could be sasi.  This conclusion is supported by the finding of greater compliance
in sasi villages in the 28 village survey results.

In the past, compliance was highest in Hutumuri, Tuhaha, and Hulaliu (score >8), which are
the villages where it has reduced most. The greatest reductions are in the villages where sasi
was lost, i.e., Hulaliu and Tuhaha. In Hulaliu, compliance is also low because people neglect
the regulations on blast fishing to express their dissatisfaction with the current village head.
In Tuhaha, economic pressure or the lack of enforcement, or both, caused compliance to decline.

In Nolloth and Seri, where compliance is stable, the situation is different. Seri fishers explained that
Seri has tighter rules, sanctions and control and the government plays an active role. In Nolloth,
compliance was lower during the time of the former village head who is said to have used sasi for his
personal benefits. But now with the new village head, the sanctions are severe and enforcement strict.

In Haruku, the current decline in compliance is influenced by conflicts between the village
head and the kewang. Here also, the fishers who are against the current village head purposely
neglect the rules. In the future, all villages expect compliance to decline, but Haruku, Nolloth
and Seri fishers expect the least decline. In the sasi villages, an incentive for compliance is
adat and enforcement.  In Seri, the relative wealth could play a role.

Table 16.20.  Differences in perception of compliance to fisheries rules.

Compliance Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -0.96 7.283 <0.001 Hl  Tu  Ht  Ha  No  Se

Expected change -0.89 3.437 0.005 Tu  Ht  Hl  Ha  No  Se

Past condition 7.70 3.097 0.011 Se  No  Ha  Hu  Tu  Ht

Present condition 6.75 6.329 <0.001 Hl  Tu  Ht  Ha  No  Se

Future condition 5.86 6.472 <0.001 Hl  Tu  Ht  Ha  No  Se
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All in all, the sasi villages (scoring 6-7 in the past) have remained most stable. In the future,
all villages expect reduced compliance, but the villages that scored highest (Tuhaha, Hutumuri
and Hulaliu) now score lowest and expect a further decrease in compliance. Nolloth, Seri
and, to a lesser extent, Haruku fishers are most positive. Compliance, we can conclude, is
directly linked to the presence of enforcement mechanisms and the appreciation that people
have for the person in command of the village.

16.6.3 Social sustainability

Family well-being

In Hutumuri, Haruku, and Nolloth, family well-being has remained stable over the past 15
years, while in the other villages, well-being has increased (Table 16.21). As was true in the
larger database, there is no clear-cut relationship with the presence or absence of sasi. The
perception of family well-being was related to job satisfaction (Table 16.22). Fishers who were
happy with their job thought their well-being had increased. Those involved with village
development groups were also more positive. Interestingly, family well-being was not positively
correlated with ownership of a motorboat, but it was related to the possession of expensive
gears. The change in family well-being was more positive in villages which had communal
fishing activities. Fishers who were willing to bend the rules perceived a greater increase.

Tuhaha, the village where fishers perceived the largest increase in family well-being, has also
the highest score for the level of job satisfaction. Tuhaha has the largest number of fishers with
no gear at all, while those in both Seri and Hulaliu have the largest number of hand liners. Seri
and Hulaliu have the largest number of people who are members of a village organization.
Hutumuri is significantly different from Tuhaha, Seri, and Hulaliu. It should be noted that
Hutumuri had the highest score on family well-being in the past (score 7) which also makes the
decline more apparent. In Hutumuri, there is the least communal fishing activity. Contrary to
the general trend, it appears that the ownership of lift nets and other expensive gear has not
contributed to their feeling of well-being. Hutumuri fishers are most adamantly against bending
the rules, while the Hulaliu, Nolloth, and Tuhaha fishers are the most relaxed.

Table 16.21. Comparison of family well-being in case study villages.

Family well-being Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years 0.80 2.724 0.021 Ht  Ha  No  Hl  Se  Tu

Expected change 0.15 1.949 0.089 Ht  No  Se  Hl  Tu  Ha

Past condition 6.17 1.547 0.178 Tu  Ha  Hl  Se  No  Ht

Present condition 6.98 4.084 0.002 Ht  Ha  Tu  No  Hl  Se

Future condition 7.13 2.907 0.015 Ht  No  Ha  Tu  Hl  Se
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Currently, Hulaliu and Seri perceive the highest level of family well-being (resp. 7.43 and
7.59) while Hutumuri and Haruku score significantly lower (score 6.20; p=<0.002). Generally,
well-being is expected to increase (in Haruku) or remain stable, but Hutumuri fishers are
most pessimistic.

Income

The changes in income over time are all significant (Table 16.23). Perception on change in income
was positively related to job satisfaction and membership in organizations (Table 16.22). Fishers
happy in their job and belonging to groups had a more positive perception. Where change in
income was more negative, fishers were more likely to be receiving external income, believed
strongly in the importance of sasi, and were less willing to bend rules. Fishers who were positive
about change in income perceived decision-making in their village to be by consensus or by
majority. They were also most likely to consider villagers as having the key responsibility in
fisheries management. This last correlation helps to explain why Seri fishers have such a positive
perception of income. Seri was the only village where more than half the fishers held this opinion,
while in Haruku, no fishers shared this view. Nolloth was one of the three villages where fishers
believed that the government held most or all management responsibility. It is difficult to imagine
why these attitudes are related to perceived income.

Seri and Hutumuri fishers were least likely to receive external income. However, In terms of the amount
of external income received per year, the two villages were on an average higher. Hutumuri fishers, as
we know, are the least willing to bend the rules, but again, the relationship to income is obscure.

Table 16.22. continued

Social sustainability Community Positive Village Villagers Member of Age Education
 has  opinion has want village

 management  of sasi communal fisheries organization
 responsibility fishing rules

  changed
Tradition of collective -.032 +.155* +.049 -.177* -.047 .072 -.075
action
Family well-being -.081 +.039 +.252** -.082 +.219** .018 -.018
Income .206** -.187* +.123 -.059 +.175* -.116 .108
Comm’ty harmony -.137 +.157* -.058 +.060 -.078 -.117 .173*
Discussion of village -.008 +.163* +.085 -.198** +.061 .164* -.112

Table 16.22.  Factors correlated with social sustainability indicators. Significant correlations indicated
with asterisks.

Social sustainability Villagers Villagers Villagers Years High job Acceptable  Elitist
have boats own more have  fishing  satisfaction to bend decision-
and motors expensive external  the rules  making

 gears    income  style
Tradition of collective -.011 .+029 -.008 +062 +.230** +.082 .002
 action
Family well-being -.183* +.163* -.039 -.067 +.183* +.288** -.103
Income -.111 +.043 -.177* -.143 +.180* +.162* -.184*
Community harmony -.038 -.041 +.026 -.053 -.063 -.037 .106
Discussion of village -.034 +.168* +.029 +.184* +.090 +.095 -.094
 issues
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Compared to the past, the average income declined in Haruku and was static in Nolloth, Tuhaha,
and Hulaliu. This is not surprising regarding the fact that the sasi villages did have a relatively
high score in the past (7.2). In Hutumuri and Seri, where fishers noted an increase in income,
the past score was lowest (5.6). The largest significant difference in changes in income is between
the sasi villages and Seri. The difference with Hutumuri, Hulaliu, and Tuhaha is, although smaller,
still significant. The decrease in the sasi villages also noted in the larger performance study
(Chapter 8), may also be related to the collapse in clove prices or the fishers’ ages.

At the moment, Seri fishers perceive the highest income (7.7) and, together with Hutumuri,
they expect a further increase in the future. The sasi villages, together with Tuhaha and Hulaliu,
are more negative about the future and expect no increase in income.

Tradition of collective action

All villages had a relatively high score for communal activities in the past (Table 16.24), and
all villages, except Nolloth, perceived a decline. The difference between the villages is not
significant. Change in the tradition of collective action was related to job satisfaction and
opinion of sasi, in that fishers who were happy in their work and those who believed that sasi
was important, had a more positive outlook (Table 16.22). This last correlation helps explain
why the difference between sasi and non-sasi villages is significant in the larger (28 villages)
performance study. Fishers who want a change in fisheries rules were the most negative
regarding collective action.

With respect to the current level of communal activities Nolloth fishers score significantly higher
(Duncan’s test, p=<0.020) than those of Haruku, Hutumuri, and Seri and this trend is prolonged
in the future. Haruku scores lowest (6.30), which reflects the political stress in the village. Financial
interests, leadership, and loss of customs were mentioned as the main causes for decline.

Table 16.23.  Perceived differences in income in six villages.

Income Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years 0.37 6.761 <0.001 Ha  No  Tu  Hl  Ht  Se

Expected change 0.12 4.293 0.001 Tu  No  Ha  Hl  Ht  Se

Past condition 6.36 4.548 0.001 No  Ha Tu  Hl  Se  Hu

Present condition 6.73 5.806 <0.001 Ha  No  Hl  Ht  Tu  Se

Future condition 6.85 6.233 <0.001 Ha  No  Tu  Hl  Ht  Se
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All the villages, except Nolloth, expect a further decline. Seri fishers are significantly more negative
(Duncan’s test, p=<0.013) than Nolloth and Hulaliu fishers. The fishers noted modernization,
individualism and competition as the main causes for the decline in communal action.

Discussion of village issues

Older fishers and fishers with longer experience in the fishery, and fishers who thought sasi
was important, had a less negative perception of change (Table 16.22).  Perceptions were also
more positive when fishers had more expensive gears. Fishers wanting changes to fisheries
rules had a more negative perception. Compared to the past, Nolloth and Hutumuri fishers
noted no change in the discussion of village issues but all the other villages noted a decline,
especially in Hulaliu (Table 16.25).

At the moment, Hulaliu and Haruku have the lowest score on discussion of village issues;
Nolloth has the highest score. In Nolloth, most traditional structures are in practice through
which the common villagers are represented and village issues discussed. Nolloth fishers are
also happy with sasi and the existing rules, and they are older. Nolloth is politically the most
stable village of the six. This allows the village leader to be more transparent compared to, for
example, Hulaliu, where the village leader and his government have to operate carefully in
order not to provoke the opposite parties in the village. This is also the case in Haruku. The
only correlation from Table 16.22 that helps to explain the relatively negative perceptions of
Hulaliu fishers, is that the Hulaliu fishers particularly want to change their fisheries rules.

Together with Nolloth and Hutumuri, Haruku fishers are optimistic about the future and they
expect an improvement of open discussion in the village, which indicates that they perceive
their political problems to be temporary. In all other villages, fishers expect a further decline.
These results support the general conclusions of the larger performance analysis, i.e., that sasi
villages have greater levels of discussion, at least in the absence of severe political stress.

Village harmony

All villages have a negative change in village harmony, except for Nolloth where it is stable
(Table 16.26). The greatest decrease (most conflicts) is in Seri. The differences between the
villages are significant in the Duncan’s test, but not in the Anova. A negative perception of

Table 16.24. Differences in tradition of collective action in case study villages.

Collective action Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -1.56 0.992 0.424 Se  Ha  Hl  Ht  Tu  No

Expected change -0.96 1.671 0.144 Se  Ht  Tu  Ha  Hl  No

Past condition 8.38 1.238 0.293 Ht  Ha  Tu  No  Se  Hl

Present condition 6.82 2.756 0.020 Ha  Ht  Se  Tu  Hl  No

Future condition 5.86 2.981 0.013 Se  Ht  Ha  Tu  Hl  No
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change in harmony is related to a low level of formal education (Table 16.22). Education,
however, does not explain the inter-village differences. Fishers who believe sasi is important
are more positive about the change in community harmony. The main difference between
Seri and Nolloth is in their opinion on sasi and, of course, in the very existence of the sasi
institution. These results support the conclusion of the larger performance analysis, that
harmony is greater in sasi villages.

Currently, Seri has the highest occurrence of conflicts and Nolloth the least. The present
occurrence of conflicts in Hulaliu and Haruku is linked to political instability and the
legitimacy of authority. In Seri, the drinking habits of the younger generation were mentioned
as the main cause for conflicts. In Haruku, and especially in Seri and Hutumuri, nearly all
respondents made comments on alcohol abuse. In the other villages, this was less of a problem
and in Nolloth, it was hardly ever mentioned. Nolloth fishers are also most positive about the
future. They expect no changes, while all other villages expect a further decline.

Table 16.26. Differences among villages in terms of harmony.

Village harmony Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -2.19 1.580 0.168 Se  Tu  Ha  Ht  Hl  No

Expected change -1.06 1.321 0.257 Tu  Se  Ht  Ha  Hl  No

Past condition 7.88 1.085 0.370 No  Hl  Ht  Se  Ha  Tu

Present condition 5.69 1.665 0.145 Se  Hl  Ht  Ha  Tu  No

Future condition 4.63 1.720 0.132 Se  Tu  Ht  Ha  Hl  No

Table 16.25.  Differences among villages in terms of discussion of village issues.

Discussion village issues Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -1.04 6.869 <0.001 Hl  Ha  Se  Tu  Ht  No

Expected change -0.50 4.611 0.001 Hl  Tu  Se  Ht  No  Ha

Past condition 7.95 2.021 0.078 No  Tu  Ht  Ha  Hl  Se

Present condition 6.91 6.133 <0.001 Hl  Ha  Tu  Se  Ht  No

Future condition 6.40 6.660 <0.001 Hl  Tu  Se  Ha  Ht No
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16.6.4 Biological  Sustainability

Marine resource health

In all villages, a significant (paired t-test, p=<0.001) decline in the state of the resource was
noted (Table 16.27). However, Seri was least affected by the decline and here fishers perceive a
higher score for the state of the resource than all other villages (Duncan’s test, p=<0.001). Fishers
willing to change their job, and those who want to change fisheries rules perceive the decline to
be less serious than other fishers.  A perception of more serious decline was expressed by fishers
who did not think inclusiveness an important feature of decision-making (Table 16.28).

Seri fishers are the most likely to change their job and they are among the three villages with
the highest tendency to change rules. They also have a less rosy picture of the state of resources
in early days, possibly because they were significantly younger (ANOVA, p=<0.05) and less
experienced.

Opposite to this are the Hutumuri fishers who perceive the state of the resource as significantly
worse than the fishers in Seri. In this village, fishers complain of pollution from nearby factories
and intense exploitation by lift net operators. They are also significantly more pessimistic
about the future whereas the Seri fishers are the most optimistic. Apparently, the high economic
score of Hutumuri does not influence the fishers’ perception on the state of the resource.

Table 16.28. Factors significantly correlated with indicators of biological sustainability.  Significant
correlations are indicated by asterisks.

Biological Villagers Elitist Villagers Villagers
sustainability willing to decision-making want want
(change over past 15 years) change job style invillage involvement of fisheries

 stakeholders in  rules changed
 decision-making

Resource health +.178* +.069 -.152* +.205**
Fish catch +.103 +.185* -.103 +.298**

Table 16.27. Inter-village differences in perception of the health of the marine environment.

Resource health Overall average Anova F Prob. Duncan’s post-hoc test
Change over the past 15 years -3.20 6.195 <0.001 Ht  Hl  No  Tu  Ha  Se

Expected change -1.84 1.154 0.334 Ht  Hl  Tu  No  Se  Ha

Past condition 8.88 1.627 0.155 Se  Ha  Ht  No  Hu  Tu

Present condition 5.69 5.290 <0.001 Ht  Hl  No  Ha  Tu  Se

Future condition 3.85 4.813 <0.001 Ht  Hl  No  Tu  Ha  Se
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As was seen in the larger performance analysis (Chapter 8), there is a correlation between
perceived biological sustainability in the larger fishery and the existence of a sasi institution.
However, this correlation may be indirect, i.e., the result of the relatively greater experience
and age of the sasi fishers.

Fish catches

All villages perceived reduced fish catches compared to 15 years ago (Table 16.29). Again,
Seri fishers perceived significantly less decline than Tuhaha, Hulaliu, Hutumuri and Nolloth
fishers. The fishers who are willing to change jobs, who want to change fisheries rules, and
who think decision-making is elitist in their villages perceive conditions to be relatively better.
Seri fishers are relatively less pessimistic as they have significantly higher current catches
than in most other villages.

As with the current perceived state of the resource, the explanation for the perception of Seri
fishers is probably the age of the respondents. Older fishers can remember the days of
abundance before the appearance of modern gears and intensification of the fishery. Also, it
may be related to Seri’s situation beside an upwelling area that is rich in nutrients and fish.
Hutumuri’s waters, by contrast, are polluted and over-fished.

In all villages, significant future decline is expected. Tuhaha fishers, however, are most negative
about the future (but had a high score of 9.13 in the past), followed by Hutumuri and Nolloth.
Seri fishers are least pessimistic about the future.

16.7 Village Summaries

16.7.1 Villages with sasi

Nolloth is the village with the strongest sasi system. Sasi is strong and commercially-oriented,
and vigorously enforced to generate income for the village government. In Nolloth, the village
institutions which are important with regard to sasi or resource management in general, are
present and functional, i.e., the government (including traditional leaders), kewang, church and
KUD. Adat structures have melted into the new village structure, and Nolloth is the one village

Table 16.29. Differences among villages in perception of fish catches.

Fish catches Overall average Anova F Prob. Duncan’s post-hoc test
Change over past 15 years -2.80 2.643 0.025 No  Ht  Hl  Tu  Ha  Se

Expected change -1.74 2.397 0.041 Tu  Ht  No  Ha  Hl  Se

Past condition 8.68 0.633 0.675 Se  Ha  Ht  Hl  No  Tu

Present condition 5.88 3.101 0.001 No  Ht  Hl  Ha  Tu  Se

Future condition 4.15 4.395 0.010 Ht  No  Tu  Hl  Ha  Se
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that has been politically stable over time. Common villagers feel part of the system and perceive
the centralized management as representing their interests. Although economically the situation
is rather bleak compared to most villages – people have to work long hours and fish catches are
declining – there is little intrusion in the sasi area and compliance with regulations is high.
Nolloth still has resources under sasi which are fished elsewhere, i.e., top shells (Trochus niloticus)
and sea cucumbers. Performance indicators on which Nolloth scores high in terms of equity
and efficiency are the role of fishers in management, control over the fishery and compliance.
Scores on social sustainability are high for collective action, discussion of village issues and
village harmony. Although Nolloth fishers perceive serious restrictions in access and involvement
in decision-making, they perceive the management system to be legitimate.

Haruku shows how sasi can evolve to be a management and conservation strategy that stimulates
social equity. The kewang plays a major role in resource management. The village government,
however, is in the process of re-organizing itself after the problematic election of the current
village leader. Fishers perceive higher access to resources than Nolloth fishers (but less than the
open-access fishery in Seri and Hutumuri) and they feel control over the resources is high. At
the moment, Haruku scores low in communal activities, discussion of village issues, communal
decision-making, and they note a decline in the role of fishers in management. Most low scores
on these social variables may be related to the political stress in the village. Haruku fishers
perceive a large decline in income, while family well-being has also decreased compared to the
past. Even though sasi has a redistributive character, economic equality in the village scores
low. Most other scores are average. The fact that, for many indicators, Haruku fishers are positive
about the future (e.g., discussion of village issues and their involvement in fisheries management
and partnership), indicates that most of the low scores are more likely to be related to political
instability than with the general village structure and/or the presence of sasi.

16.7.2 Villages that are in the process of revitalizing sasi

Tuhaha is a village that is going through a period of political confusion. Adat leaders are trying
to establish a position in the village government while trying to re-institutionalize their
traditional authority. Through the revitalization of sasi, the village leader tries to secure a
functional village government and generate revenues for the village. Possibly related to the
change from open-access resources to government property rights and the general political
instability, Tuhaha scores low on all equity indicators and compliance. Their future prospects
are also rather negative. Fishers are very negative about their income. The economic score of
Tuhaha is medium, but Tuhaha is highly dependent on fishing, and the generally older fishers
we interviewed spent long hours at sea while the state of the resource and fish catches have
declined. On most indicators for social sustainability, scores are average compared to the other
villages, but all are declining except for family well-being which has increased strongly over
the years. However, compared to the other villages, the current score is likewise medium. The
relation between the fishers and the village government seems distant: fishers perceive
partnership to be low as well as their role in management. Future prospects are generally
negative. The re-establishment of sasi may have positive impacts, but currently, perhaps because
most fishers are not aware of or included in the process of revitalization, expectations are low.

Hulaliu is politically in the same position as Haruku, i.e., politically divided. The village,
however, is also in the process of revitalizing sasi. Hulaliu has an average economic score, while
housing is good. The score of fishers for current well-being is highest (together with Seri), while
their income has remained the same. Fishing is not that important in providing income, as
people are farming-oriented and fishers spend less than six hours at sea each day. A large part
of the catch is consumed and not sold. Indicators for social sustainability score rather low. It is
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interesting to see the government’s approach towards revitalization. Discussion of village issues,
and the role of fishers in management currently score lowest of all villages. Fishers feel excluded
from decision-making. Although more than 90% of the fishers feel that sasi is important, they
expect a severe decline in access to resources. Together with the fact that the fishers interviewed
preferred a communal harvest of sasi products over an auctioned one, it is not surprising that
compliance, which is already very low, will decrease further in the future.

16.7.3 Villages with no sasi

The Hutumuri fishery is not regulated. Respect from the people for the village government in
Hutumuri is low. Even though Hutumuri fishers have the highest level of education, the
highest economic score, an average dependence on fishing and relatively short hours at sea,
their perceptions are relatively negative and for many other indicators, they gave a low (or
lowest) score. The fishers’ assessment of the natural resources (state of resource and fish
catches) is very negative and they expect further decrease in the future. Their family well-
being score went from the highest to the lowest score. Their income, however, has not
drastically declined and it is expected that this has to do with the fact that the fishery is an
open-access system and control over the resources by the government is minimal. Large
numbers of lift nets block the entrance to Baguala Bay and factories pollute the near shore
waters. The lack of a management structure or strong government causes the fishers to feel
powerless. Although there are few conflicts in the village and generally, scores for communal
decision-making and discussion of village issues are good, it seems that aversion towards the
village government causes negative assessments. Significant declines in the role of fishers in
management, communal decision-making, and compliance underline this idea.

Seri is also an open-access regime and, in many respects, comparable to Hutumuri. Their
assessment, in general, for most performance indicators is positive. Seri fishers have a high
economic score, the highest income and their family well-being and future prospects are bright.
They rate, for example, the state of the resource and fish catches as least in decline. The reason,
however, is that respondents are relatively young and have the least numbers of years’
experience in fishing. Also, these fishers had a less rosy picture of the past. In contrast to all
other villages, the catches of some Seri fishers have increased, but this is a possible indicator
that many of the fishers in our sample have no gear of their own and work on lift nets or
seiners. Seri also lies close to rich fishing grounds. The fishers are also positive about the
distribution of means of production in the village and economic equality. Fishers feel that
government control is high and so is compliance. This all seems very positive. However, on
the social level, village life is deteriorating. There is a significant decline in collective action,
discussion of village issues, and the occurrence of conflicts is highest of all villages. Alcohol
abuse is a major problem. Seri, in the proximity of Ambon, has to deal with increasing
individualism, competition, and modernization, which have positive economic effects, but
also cause social decline.

16.8 Conclusions

16.8.1 Socio-economic variables having an impact on local fisheries management

The socio-economic variables that have the strongest relationship with perceptions of fisheries
management are the style of decision-making in their village and the fishers’ own desire to be
included in fisheries decision-making, the willingness of fishers to change jobs, the opinion
that fishers have of sasi, their satisfaction with existing rules and attitude towards bending
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the rules, and selling harvest rights.  Fishers are also influenced by the type of gears they
own, external income, and economic score (see Section 16.4.2), and whether or not they are
part of village groups and/or are involved in communal fishing.  Religious affiliation is related
to the perception of ease of entry into the fishery. Fishers who are happy in their work and
reluctant to change jobs are more positive about their role in management, gear distribution,
collective action in the village, family well-being, and income levels.

Fishers who wanted rules to change felt it was difficult to enter the fishery, and gears were
not fairly distributed.  Further, they believed that decision-making was neither inclusive nor
easy, that the tradition of collective action and discussion of village issues were fading and
that control over the fishery was not tight enough.  However, they did not perceive drastic
reductions in compliance, nor were they particularly alarmed about the decline in resource
health and fish catches.

Where control was least apparent, fishers were most adamant about not bending the rules.  In
contrast, fishers in Nolloth, for example, where control is high, felt comfortable approaching
their local sasi institution to ask for permission to bend the rules. Nolloth fishers feel that
they have a relatively greater role in fisheries management and are secure in the feeling that
this will continue into the future.  Potential rule benders felt the greatest restriction in access
to resources and most difficulty in entering the fishery but, because they often had expensive
gear types, they were content with their distribution.  Their income and family well-being
were relatively high.

The type of gears plays a role in the assessment of family well-being, economic equity, gear
distribution, and role in management. Fishers with more expensive gears are the richer and
more influential people in the village. It is natural that they feel that fishing gears are better
distributed and economic equality high. Perhaps because they tend to get their way, they see
decision-making as a relatively easy process, discussion of village issues as active and control
over the fishery to be good.  Fishers receiving external income had relatively lower total
incomes.  They perceived their access to resources as being good, and because of being largely
artisanal and not faced with licensing fees, they thought that the fishery was still relatively
easy to get into, but that the distribution of gears was unfair.

The existence of fishers’ groups has positive effects in terms of the perception of economic
equality, whereas members of community groups, who are also older fishers, perceive the
cost of fishing to have risen dramatically.  However, these fishers also have high scores for
increased family well-being and income.  Where a village has communal fishing activities,
there are more positive perceptions of the distribution of gears, control over the fishery and
family well-being.

A positive influence of the sasi institution on social sustainability is suggested by correlations
between the positive opinion of sasi, which is strongly held by sasi fishers, and positive
perceptions of economic equality, tradition of collective action, community harmony and
discussion of village issues.  Age was a factor in this in that older and more experienced
fishers had the most positive perceptions regarding discussion of village issues, and these
elderly fishers were usually from sasi villages.  In Maluku, age commands respect, so these
fishers may be relatively influential in decision-making processes in traditional communities.

Fishers find it important that the decisions in the village are made by the majority or by
consensus, that all stakeholders are represented, and that fisheries benefits are directly shared.
Where this is not the case, fishers felt less involved in management, and found the distribution
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of gears and economic wealth to be inequitable. These fishers had lower incomes. They also
noted the poor decision-making process and poor control over access to the fishery.  In other
words, for them, the current management system is seen to be inequitable and inefficient. In
villages where the village head makes the decisions in isolation or with a few other leaders,
this is accepted only if it is felt that the village head is representing the common good.  This is
only where a village head is strong and trustworthy, as in Nolloth.

For a management system to work, it is thus imperative that the decision-making process is
one where people feel involved and which is inclusive. Where this is not the case, for example
in Hulaliu and Tuhaha, fishers score low on their input in fisheries management, as well as
control over the fishery, compliance, and communal decision-making. In these villages, which
are both in the process of revitalizing sasi, the village government lacks full legitimacy and
there is resistance to the idea of using sasi to collect government revenue.

16.8.2 Positive and negative aspects of sasi

Sasi is positively correlated with the number and type of local fisheries-related rules in practice,
and other management-related attributes such as the input of fishers in fisheries management,
control over the fishery, and compliance. The direct participation of fishers in decision-making
is low, but in both sasi villages, the village leaders are legitimately making the decisions. The
process is valued as one that is based on majority agreement, and generally, fishers who feel
that decision-making is based on consensus have more positive scores on all performance
indicators.

Where sasi benefits are generated to the village government without apparent or direct benefits
to the larger community, fishers are made to feel that they have limited access to resources.
As a result, compliance to fisheries regulations suffers.

People who appreciate sasi most are the villagers living in the sasi villages. These fishers also
felt that there was a strong tradition of collective action. In this sense, sasi is important. Several
indicators of social sustainability are highest in Nolloth, the most stable of the sasi villages.
Discussion of village issues is higher in sasi villages, and the sasi villages are relatively
harmonious, even though Haruku is under political stress.

Political instability is linked to a weaker tradition of collective action and less open discussion
of village issues. In both Haruku and Hulaliu, there is a large degree of mistrust between the
villagers and the village government. However, whereas in Hulaliu this leads to neglect of
existing fisheries rules, in Haruku the activities of the kewang temper potential offenders.

A comparison of the sasi institutions of Nolloth and Haruku shows that they are different.
Each, however, offers attributes for local resource management. In Nolloth where formal and
traditional structures collaborate closely, and where leadership is highly legitimate, there is a
stronger support base to enforce rules vigorously. Haruku demonstrates that a strong
enforcement agent can function independently from the government and still play an
important role in resource management. The Haruku sasi system also shows the appreciation
by the people for a system which is redistributive and communal.

16.8.3 Relevance of sasi in non-sasi villages

Seri and Hutumuri-Toisapu are open-access regimes with little local government control over
the fishery, which is dominated by commercial large-scale fishers. Hutumuri is an example of
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a village where the installation of a strict resource management system has increased the
well-being of the fishers who want control and exclusive rights over their resources. The
inability of the village government to enforce the rules and lack of a local enforcement agent,
however, demands assistance from formal enforcers or the establishment of an institution
similar to the kewang. Large villages such as Seri and Hutumuri, affected by urbanization,
modernization, competition, and a large-scale fishery, demand a different management system.
Traditional sasi has little meaning for a relatively heterogeneous, young fishing population.
In such cases, fisheries management has to be executed by modern village institutions.
However, these institutions still have to be based on, or include, elements that we find are
important to the success of sasi e.g., a transparent and inclusive decision-making process,
mechanisms to change and enforce rules, direct benefits for the fisher-managers, extra income
(which could be generated by village organizations), and a stable management construction
that includes, but is not dependent on, the village government.


