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Chapter 8
Comparison of Equity, Efficiency and Sustainability in

Sasi and Non-Sasi Villages of Central Maluku

8.1 Performance of Marine Management as Perceived by Sasi and Non-Sasi Fishers

In theory, sasi rules that restrict access and limit harvest periods have the potential to provide
long-term ecological as well as related economic benefits.  In a few cases, recently revived or
augmented sasi rules are explicitly meant to conserve or protect marine and coastal resources (for
instance, in the Ihamahu and Haruku villages).  In addition, there may be benefits in terms of
equity and social harmony.  Marine resources under sasi may be harvested as communal crops
and distributed equitably among the population (for example, the lompa fish harvest at Haruku).
Marine resources may also be sold to provide funds for infrastructure and projects that benefit
the whole community (as in Nolloth with the Trochus harvest).  It would also seem logical that a
local institution would be more accessible and responsive to local needs than a centralized
bureaucracy, and one can argue that sasi is relatively efficient as it does not rely on expensive state
infrastructure and bureaucracy.  But can these potential benefits be proven to exist?

To evaluate the performance of sasi, a method was used by which the perceptions of fishers on issues
related to social and biological sustainability and the equity and efficiency of fisheries management in
their villages could be quantified (Pomeroy et al. 1996).  Each of the 508 respondents provided
information on current conditions, changes through time (past 15 years) and future expectations for
each of the indicators.  For comparative purposes, the responses were divided into two groups: those
from fishers in marine sasi villages and those from fishers in villages lacking the sasi institution.

8.2 Equity Indicators

Indicators used to measure equity were: 1) the role of fishers in management, 2) the individual
access of fishers to marine resources, 3) fair distribution of fishing gears, and 4) economic
equality among villagers. A definition for each indicator is given in Table 2.6. Significant
differences between sasi and non-sasi villages (for statistical methods see Section 2.3.3) are
represented in Tables 8.1 and 8.2.  Comparisons were made between the average condition in
the past in sasi and non-sasi sites, between past and present conditions in each type of village,
and between average change through time in sasi and non-sasi villages (Table 8.1).  The same
series of comparisons was made for present and future conditions (Table 8.2).

The role of fishers in management

There were no significant differences between sasi and non-sasi fishers in terms of average current
and past levels of the first three indicators of equity, i.e., the role of fishers in fisheries
management, access of fishers to marine resources, and fair distribution of fishing gears (Table
8.1). Both types of fishers recorded a static level of involvement in management (Table 8.1) i.e.,
their role had not changed over the past 15 years.  Perceptions of fishers from any one village
regarding their involvement in management were usually mixed, as if involvement depended
on factors other than being involved in the fishery.  A few comments indicated that wealthier,
commercial fishers had more influence than artisanal fishers but others simply said that some
people’s ideas were better than others and were listened to, or not, depending on their merit.
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People from the same village were sometimes very consistent.  For instance, comments by
fishers in certain non-sasi villages (Saparua town, Seri, Hutumuri) and in Hulaliu, where sasi
is being revived, suggested that in these villages fishers were never or rarely consulted and
decisions on fisheries issues were made by local leaders. Fishers in Batudua, another non-sasi
village, explained that they were not involved in management and that they did not really
understand what activities management might include.  In contrast, comments by fishers
from other sasi and non-sasi villages (Tengah-Tengah, Seith, Porto, Eri, Itawaka, Seilale, and
Siri-Sori) suggested that they had processes in practice to involve fishers in decision-making,
(for the sasi status of villages, see Appendix 2).  In Seilale, for example, the influence of the
government IDT program (village development program), under which fishers were organized
into groups, had had a large impact.  In other villages as well, involvement in such a group
was noted by fishers as a factor that made them feel involved in management.

By far, the most common factor cited as being influential in the discussion of village issues in
general (102 comments) and fisheries rules in particular (65 comments), was the quality of
village leadership. Other important factors were involvement in fishers’ groups (34 comments),
and awareness and education (55 comments).

Access of fish harvesters to marine resources

Both sasi and non-sasi fishers recorded a decline in access to resources over the past 15 years
(Table 8.1) and they often referred to competition for resources with the commercial sector. In
eight villages, fishers stated that there were arguments and conflicts between artisanal fishers
and the motorized sector. Access to resources was expected to continue to decline, the increase
in the use of modern, large-scale fishing gears being one of the causes. Non-sasi villagers
were significantly more pessimistic about future access (Table 8.2).

Distribution of fishing gears

The distribution of fishing gears was seen by both groups to be getting more equitable over
time (Table 8.1).  This trend is expected to continue into the future (Table 8.2).  Most harvesters
commented on the changing face of the fishery and, again, the increase of modern gears.
Respondents often expressed their belief that the type of gear owned was simply a function
of a person’s willingness to make an effort and work hard (48 comments) but others spoke
also of government programs (16 comments) and a few mentioned access to credit.

Economic equality among villagers

Present-day economic equality within the village was seen as being on average the same
everywhere.  However, in sasi villages, people thought that this indicator had not changed over
time, i.e., the level of equality had always been acceptable.  In non-sasi villages, fishers thought
conditions in the past were worse but had on an average improved, approaching conditions in
sasi villages (Table 8.1).  Neither group expected change in the future (Table 8.2).

8.3 Efficiency Indicators

Efficiency was measured through the following indicators: 1) communal decision-making, 2)
ease of entry into the fishery, 3) control over access to fishery, and 4) compliance with fishery
rules (for definitions, see Table 2.6).
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Table 8.1. Perceptions of fishers (past and current conditions) measured using a self-anchored ladder
scale combined with a structured interview of 15 questions.  n=508 heads of fishing households, either
from a marine sasi village (n=211) or non-sasi village (n=297).  Significance of differences tested as per
section 2.3.3. Probabilities as follows: ns=not significant, *=p<0.05, **=p<0.01, ***=p<0.001.

Indicator Average Prob. Average Prob. Average change    Prob.
past  current through time

condition condition (past 15 yrs)
Sasi No Sasi No Sasi No

sasi sasi sasi
Equity
Role of fishers in management 6.56 6.48 ns 6.70 6.57 ns + 0.1 ns + 0.1 ns ns
Degree of access to marine resources 8.33 8.60 ns 7.56 7.78 ns - 0.8*** - 0.8*** ns
Fair distribution of fishing gears 6.09 5.85 ns 7.23 7.32 ns + 1.1*** + 1.5*** ns
Economic equality among villagers 6.79 6.30 ** 6.57 6.59 ns - 0.2 ns + 0.3* *
Efficiency
Communal decision-making 6.92 6.44 * 6.85 6.71 ns + 0.1 ns + 0.3 ns ns
Ease of entry into the fishery 8.34 8.44 ns 7.50 7.45 ns - 0.8*** - 1.0*** ns
Control over access to fishery 6.76 6.35 ns 7.20 6.41 *** + 0.4** -0.06 ns ns
Compliance with fishery rules 7.63 7.68 ns 7.45 7.09 * - 0.2* - 0.6* *
Social Sustainability
Tradition of collective action 8.69 8.39 * 7.67 7.15 ** - 1.0*** - 1.2*** **
Family well-being 6.24 6.34 ns 7.10 7.10 ns + 0.9*** + 0.8** ns
Income 6.71 6.19 ** 6.42 6.82 ** - 0.3 ns + 0.6*** ***
Community harmony 8.03 7.96 ns 6.90 6.21 *** - 1.1*** - 1.8*** **
Discussion of village issues 8.34 8.01 * 7.50 7.11 * - 0.8*** - 0.9*** ns
Biological sustainability
Marine resource health 8.77 8.45 *** 5.92 5.81 ns - 2.9*** - 2.6*** ns
Fish catch 8.93 8.70 ns 5.50 5.73 ns - 3.4*** - 3.0*** *

Table 8.2. Perceptions of fishers (current conditions and future expectations) measured using a self-
anchored ladder scale combined with a structured interview of 15 questions.  n=508 heads of fishing
households, either from a marine sasi village (n=211) or non-sasi village (n=297).  Significance of
differences tested as per section 2.3.3.   Probabilities as follows: ns=difference not statistically significant;
*=p<0.05, **=p<0.01, ***=p<0.001.

Indicator Average Prob. Average Prob. Average change    Prob.
past  current through time

condition condition (past 15 yrs)
Sasi No Sasi No Sasi No

sasi sasi sasi
Equity
Role of fishers in management 6.70 6.57 ns 6.81 6.58 * + 0.11ns + 0.01ns ns
Degree of access to marine resources 7.56 7.78 ns 7.03 6.89 ns - 0.53*** - 0.89*** **
Fair distribution of fishing gears 7.23 7.32 ns 7.65 8.00 ns + 0.42*** - 0.68*** ns
Economic equality among villagers 6.57 6.59 ns 6.45 6.69 ns - 0.12 ns + 0.10ns ns
Efficiency
Communal decision-making 6.85 6.71 ns 6.83 6.76 * - 0.02 ns - 0.74 *** ns
Ease of entry into the fishery 7.50 7.45 ns 6.79 6.49 ns - 0.72*** - 0.96*** ns
Control over access to fishery 7.20 6.41 *** 7.54 6.59 *** + 0.33* +0.17 ns ns
Compliance with fishery rules 7.45 7.09 * 7.06 6.59 ns - 0.39*** - 0.50*** ns
Social Sustainability
Tradition of collective action 7.67 7.15 ** 6.91 6.41 ** - 0.76*** - 0.74*** ns
Family well-being 7.10 7.10 ns 7.47 7.48 ns + 0.37** + 0.39*** ns
Income 6.42 6.82 ** 6.47 7.23 ** +0.05 ns + 0.41*** *
Community harmony 6.90 6.21 *** 6.35 5.55 *** - 0.55*** -0.66*** ns
Discussion of village issues 7.50 7.11 * 7.36 6.72 ** - 0.12ns - 0.40*** ns
Biological sustainability
Marine resource health 5.92 5.81 ns 5.92 4.56 ns - 1.18*** - 1.25*** ns
Fish catch 5.50 5.73 ns 5.50 4.49 ns - 1.11*** -1.24*** ns
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Communal decision-making

Fishermen in sasi villages had a relatively more positive perception of past communal decision-
making.  The degree to which villagers are able to make decisions communally has not changed
over time (Table 8.1). However, whereas those in sasi communities expected this to continue,
non-sasi fishers expected conditions to worsen in future (Table 8.2).  The fishers in these villages
spoke of the loss of respect for adat, increasing population, immigration of people with different
values, and other outside influences as being factors in the decline.  Fishers who were more
optimistic referred to increasing awareness and education as positive influences.

Ease of entry

Ease of entry into the fishery was seen as declining over time because the cost of fees (26
comments) and of new gears (33 comments) increased.  Also, the cost of fuel rose because
fishers had to go farther out to sea to find fish (19 comments).  Here, too, fishers were
pessimistic about future change whether they lived in a village with marine sasi or in a place
with no local management institution.

Control over resources and compliance

Current and future control over access to resources, as well as current compliance with regulations
were rated higher in sasi villages. Both groups thought compliance rates had decreased over time
and expected this decline to continue into the future.  However, this breakdown in compliance
was most marked in non-sasi villages.  Differences among villages were also interesting.  Fishers
in the most traditional sasi villages  (Nolloth, Haruku) perceived compliance to fisheries rules to
be particularly high compared to the 26 other villages in the sample.  Where sasi had evolved into
a commercial transaction, with the kewang being not hereditary village police but a group hired to
guard the resource extraction rights of an individual, fishers perceived compliance to be lower
and on the decline (Kabauw, Pelauw). In villages where the kewang was active or where the village
government played an active role in governing the fishery (mostly sasi villages), control over
access was perceived as high, and this was generally regarded as good.

Fishers from three villages that had lost marine sasi as an institution but still had sasi-style
rules in effect (Hulaliu, Tuhaha, Soahuku), perceived compliance to be significantly lower
than in all other villages.  Factors most commonly identified as influencing compliance were
leadership (72 comments), allegiance to adat (27 comments), economic need (22 comments),
education and awareness (22 comments), and the threat of sanctions (19 comments).

8.4 Social Sustainability Indicators

Five indicators of social sustainability were measured: 1) tradition of collective action, 2) family
well-being, 3) income, 4) discussion of village issues, and 5) community harmony (for
definitions, see Table 2.6).

For four of five indicators, current conditions were significantly different between sasi and
non-sasi villages i.e., the tradition of collective action, community harmony and discussion of
village issues were higher in sasi villages; income was lower.  Considering the change in each
indicator over the past 15 years (Table 8.1), we see that the changes also differed significantly
between sasi and non-sasi villages for three indicators. The tradition of collective action and
harmony declined more dramatically in non-sasi villages, whereas income levels increased.
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Tradition of collective action

The tradition of collective action was strongest in villages having a sasi institution.  Although
the level of communal activity was in decline everywhere, it was significantly worse in non-
sasi villages.  The most common comment from fishers was that people who used to help one
another voluntarily now expected cash payment.

Family well-being and income

Family well-being, defined in terms of housing, health, and education opportunities, was the
same in sasi and non-sasi villages and on the increase.  When asked to rate their incomes,
however, sasi fishers gave themselves lower current and future scores than did non-sasi fishers.
They also, on an average, reported static incomes, whereas non-sasi fishers reported increasing
incomes.  Perceived loss of income over time was related to age, being most sharply felt by
the oldest fishers.  The average age of fishers in sasi villages (50 years) was greater than that
of non-sasi fishers (44 years).

Community harmony

Present and future community harmony was significantly greater in sasi villages, even though
this group contained Haruku, which is currently in political turmoil (see case study).  Although
both groups perceived a decline in harmony over the years, and expected further deterioration,
this decline was much more marked in non-sasi villages.  The factor most affecting community
harmony was drinking problems among youths (111 comments), especially in Seri, Hutumuri,
Haruku, Seilale and Soahuku.  Another common complaint on Ambon Island was the negative
influence of the city, whereas fishers on other islands spoke of bad outside influences in more
general terms (42 comments).  Poor leadership (39 comments), unemployment (17 comments),
land disputes (10 comments), and erosion of adat (6 comments) were also named.

Discussion of village issues

The level of discussion of village issues (past, present and future) was felt to be significantly
higher in sasi villages.  However, both groups of fishers thought that village issues were
publicly discussed much less now than in the past.  Sasi villagers thought this would not get
any worse whereas non-sasi villagers predicted further decline in the future.

8.5 Biological Sustainability Indicators

Health of the marine environment was measure in terms of 1) resource health, and 2) fish
catches. Both were seen to be in decline everywhere (Table 8.1). Neither fishers in sasi villages
nor those in non-sasi villages were optimistic about the future (Table 8.2).  The oldest fishers
(over 60 years of age) perceived the greatest declines in both fish catches and the marine
environment.

Fish catches

As sasi is applied only to a small number of inshore species, and fishers mostly target pelagic
fish outside of sasi areas, this is not a reflection of catch rates within sasi areas but in the larger
fishery.   Fishers in sasi villages were more sensitive to declining catch rates over the past 15
years, perhaps because of their greater average age and longer experience at sea. When
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Table  8.3.   Average status of sasi and non-sasi fishers, in sample of n=508.

Characteristic Sasi fishers Non-sasi fishers F P
Average age (S.E) 50.2 (0.83) 44.9 (0.68) 25.0 <0.001 (***)
Average years of education (S.E) 6.81 (0.15) 7.23 (0.14) 3.9 0.048 (*)
Religion 36.5% Muslim 44.7% Muslim 3.43 0.065 (ns)

63.5% Christian 55.3% Christian
Average economic score (S.E) 8.46 (0.15) 8.66 (0.13) 1.1 0.293 (ns)

explaining why they thought their catches had declined, no fewer than 133 respondents blamed
increases in the number of modern fishing gears and a further 67 people pointed to the increase
in lift nets (bagans) and FADs (rumpons) as being especially bad for the fishery.

Resource health

Fishers blamed the decline of resource health on many factors.  The most common were: too
many modern gears (133 comments), too many lift nets and FADs (67 comments), habitat
destruction by fishing gears (35 comments), blast fishing (33 comments), use of poisons (16
comments), domestic wastes and other pollution (86 comments), oil pollution (37 comments),
factory discharges (32 comments), lack of awareness (25 comments), and increasing population
(29 comments).  Complaints about various forms of pollution came mostly from Ambon Island
and from Soahuku on Seram.  Concern about blast fishing and the use of poisons was voiced
on every island.

8.6 Socio-Economic Conditions in Sasi and Non-Sasi Villages

8.6.1 Economic score and relationship to sasi

Fishers in sasi villages were on average older, mostly Christian, and had relatively limited
formal education (Table 8.3).  The economic score of each fisher was calculated using data on
land ownership, type of housing, fishing gear and boat (see Section 2.4.3). Although age and
limited education were each negatively correlated with economic score, there was no
statistically significant difference between average economic status of sasi and non-sasi fishers.

There were, however, significant differences in average economic score among the 28 villages.
Fishers in Seith (sasi), Tiow (non-sasi), Iha (non-sasi) and Pelauw (non-sasi) were the poorest.
It is not the presence of sasi that seems to be decisive, but religion may be a factor.  In all these
villages, either the dominant religion is Muslim or we interviewed Muslim fishers in a
predominantly Christian village.

The villages with significantly higher scores than the above four were Morela (sasi), Siri-Sori
(sasi), Soahuku (sasi), Eri (non-sasi), Ouw (non-sasi), Rutah (non-sasi) and Hutumuri (non-
sasi)  (see Appendix 2 for status of sasi). The other villages were intermediate.  The seven
“richest” fishing communities thus include three sasi and four non-sasi types.  Two of the
seven are Muslim.  Therefore, there is no evidence from our data that sasi as an institution has
either a significant positive or negative impact on the economic well-being of fishing families
or their communities.



Comparison of Equity, Efficiency and Sustainability in Sasi and Non-Sasi Villages of Central Maluku        87

8.7 Conclusions

Sasi as an institution has no demonstrable impact on the economic status of individual artisanal
fishers as measured in terms of ownership of land, housing, boat and fishing gear.  This is
probably because the resources managed under sasi constitute a relatively small proportion
of family income.  Most income is derived from the deep-water pelagic fishery and agro-
forestry.  Fishers in sasi villages perceive themselves as being relatively poor in terms of their
income.  This may be related to the fact that the average age of sasi fishers is higher and age is
negatively correlated with income.  There is no evidence from our data that sasi as an institution
has either a significant positive or negative impact on the actual economic well-being of fishing
families or their communities.  Religion, however, may be related to prosperity. It is generally
acknowledged that Christians became relatively advantaged during the Dutch rule in Maluku.

Generally, there is better social sustainability in sasi villages (more harmony, communal activity,
discussion of village issues) and lesser trends of deterioration through time.  Also, sasi may
be considered to be efficient because of the significantly higher compliance to fisheries rules
in sasi villages.  However, sasi is not inherently equitable in the sense of being inclusive or
democratic.  Common fishers in sasi villages feel no more involved in decision-making than
fishers in non-sasi villages.

There was no evidence from the performance survey that sasi had any impact on the health of
the fishery in general.  This is seen to be in decline all across the study area.


