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Motivation

Can the integration of sustainable livelihood 
approach improve social resilience?

 58.3 million people depended on fisheries livelihood around the 
world (2012) (FAO, 2014).

 96.1% of total population in Indonesia (UNDP, 2013) and 4.3 million in 
Aceh live in coastal area in 2012.

Fisheries livelihood has a significant role for people.

 The earthquake and tsunami of 2004 impact in Aceh: 
• USD 522 million lost of fisheries livelihood capital (The CGI, 2005).
• Poverty increase from  28.5% in 2004 to 28.7% in 2005 (SAAP, 2006).

• Change of Social vulnerability and resilience

Fishing communities are fragile and high vulnerability by disaster.

Indigenous institution role on recovery of fisheries livelihood
 Aid delivery for fishing communities
 Sustaining the local knowledge in facing disaster impact

INTRODUCTION



The Problem Statement

 The fisheries communities’ problems:
• High depent on fisheries resources
• High vulnerability on disaster
• Non-fisheries skill livelihood limitation
• Low income
• Trapped on poverty

 Fishing communities capacity:
• Lack of adoption and adaptable on non fisheries livelihoods
• Faced the worst condition if livelihood capital change

 The greatest effect of tsunami:
• Increasing the number of poor fisheries household
• Increasing social vulnerability

4

Incorporate sustainable livelihood strategies into recovery of 
fisheries livelihood had an interesting played role to improve the 

fishing communities income and poverty.
?



1.What factors were affected on the change of fisheries 
livelihood in tsunami influenced fishing communities?

2.How did poverty increase and income decrease in the 
fishing communities? and What strategies did those 
affected people propose on recovery of fisheries 
livelihood?

3.How did the affected people suffer from social 
vulnerability? Did they recover social resilience?

4.How has sustainable livelihood approach been effective 
in the strengthening social resilience of fishing 
communities?
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To identify the strategies of sustainable livelihood approach toward the 
strengthening of social resilience in the tsunami-affected fishing communities.

1. To examine factors affecting on changes of fisheries livelihood in the 
fishing  communities.

2. To assess the sustainable livelihood strategies into the restoration of 
fisheries livelihood.

3. To identify the role of indigenous institution in building and strengthening 
social resilience.

The Purpose of Research

The Specific Objectives 
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The Purpose and Specific Objective of Research



Figure 1.  Research framework
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Research Framework and Theoretical Review

Research Framework 



Source of the future 
benafit that a physic 

embodiment (Ellis, 2008).  
For example: income,  

fishing boat, fish landing, 
and fish resources

Sources of the future benafit 
that lack a physic 

embodiment 
(Ellis, 2008). For example: 
social value, indigenous 
institution, norm, custom, 

claim and access

(FAO, 2004)

Tangible Assets Intangible assets

(Chamber and Conway, 1991)
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Livelihood is 
comprises the 

capability, assets and 
activities required for 

a means of living

Livelihood is 
adequate stocks 
and flows of food 
and cash to meet 

basic need 

Livelihood is to bring 
the critical factors that 
affect the vulnerability 
of individual or family 

survival strategies 

(WCED, 1987) (DFID, 1999)

Figure 2. The concept of livelihood and fisheries livelihood

Many concepts were defined about livelihood (Figure 2)

Livelihood is 
comprises the 

capabilities, assets 
and activities required 
for a means of living 

Fisheries livelihood is the capabilities and 
activities of fishing communities, and fisheries 

livelihood capital required on recovery procees for 
a mean of living (Imran and Yamao, 2012)

Livelihood and Fisheries Livelihood
Theoretical Review



9

(Cutter et al., 2008) 

Social resilience is the ability 
of communities to survive 

from external shock for their 
social infrastructure

Social resilience is the social 
system ability to respond and 

recover from disaster disasters 
trough adaptive process

Technical definition of 
Social Resilience

0 1
Social Resilience Index (SRI)

Relative adaptable and strong Relative un-adaptable and weak
Figure 3. Social resilience and its interesting for fishing communities

Social resilience is the fishing 
communities capacity cope, adapt, 
and tolerate on external shock and 
stress condition aftermath disaster 

through fisheries livelihood 
recovery

(Adger, 2000) 

• At the beginning, SR combined the communities dependency and their interaction 
on risky resources and Adger (2000) emphasized on survive from external shock.

• Second stage, SR focused on the social system ability to respond and recover 
from disaster (Cutter et al., 2008).

• Last stage, promoted fisheries livelihood recovery in improving SR

Development of Social Resilience (SR)

If fishing communities are relative un-adaptable and weak, SRI 
approach to zero; and the opposite one approach to one
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• Social resilience can analyze using SLA and it has direct and indirect 
relationship with social vulnerability (Figure 4) .

• Affected factors on social resilience are livelihood capital and social 
vulnerability change

Factors Affected on Social Resilience

Figure 4. Factors affected on social resilience (Modified from DFID, 1999)

Social 
Resilience

Natural

FinancialPhysic

Human

PovertySocial 
Vulnerability

Livelihood Capital 
(Pentagon Capital)

SocialR
el

at
io

ns
hi

p

R
el

at
io

ns
hi

p

Social 
Vulnerability 

Index

Social 
Resilience 

Index
Correlation



11Figure 5 Study area

Selected Krueng Raya Bay as a case study area (Figure 5)
enzim31

Methods

Geographic Position
3° 37’20.86“  - 5°36’43.34” NL
95°27‘43.36“ - 95°32’17.81” EL

FMA 571

8 random sampling

S1
S2

S3

S4
S5 S6 S7

S8
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Table 1.  Survey procedure and data collection

Table 1 shows time of survey, target object, sampling method, materials 
and data collection to answer the research objectives 

enzim31
Survey Procedure and Data Collection
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Data Analysis

Descriptive, trend, and comparative analysis

Inferential statistics analysis, such as chi-square-one 
way ANOVA, Linear and exponential regression;

Likert type scale, aid dependency index (ADI), and 
qualitative content analysis

Social vulnerability and social resilience index
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Figure 6. The tsunami impact on human capital of fishing communities

Factor 1: Human Capital (HC)
The structure of human capital change:  escalating of productive workforce;
fisheries livelihood and population dependency on fisheries livelihood

enzim31

Main Factors Affected on Changing of Fisheries Livelihood

The structure of HC change might influence on fisheries livelihood because 
the competition among the fish resource users will increase 

Impact

Change of human 
capital structure

The Tsunami

Productive workforce 
increase from 46% 

(2003) to 58% (2009)

Fisheries household rise 
from 50% (2003) to 60%

(2009)

Population dependency on 
fisheries livelihood  up to 

58% (2005) from 40% (2003) 

• Migrant worker
• Ex-combatants
• Adjusted population pyramid
• Women workforce

• Aquaculture depletion, 
• Un-appropriate alternative 

livelihood
• Shifted non fisheries livelihood

Affected

A
ffe

ct
ed

A
ffe

ct
ed

Contribution 
Factors

RESULT AND DISCUSSION
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• The tsunami affected on boat composition (Figure 7) 
• Lift net boat determined composition before and after the tsunami, but reduce to 

24% in 2012.  
• Composition change to hand line boat, accounted 69% in 2012

Factor 2: Composition of fishing boat change

The composition of fishing boat change because of investment, boat 
quality, and aid limitation for building boat

Figure 7: Composition of fishing boat (physical capital) change in Krueng Raya Bay

Before the Tsunami (2004) After the Tsunami (2004-2009) 2012



Sources: Field Survey (2012)

• The tsunami affected on operational cost (OC) of fishing boat increase (Table 2).
• The OC Lift net and hand line boat increased 50% and 55% respectively.
• The highest component of OC was fuel cost in both before and after the tsunami
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Factor 3: Increasing of operational cost as financial capital

•OC increased because of increasing fuel, ransoms, and bait cost
•Reducing OC through exclusion of cigarette cost and changed 

fishing boat to hand line boat

Table 2. Various operational cost of boat in Krueng Raya Bay



Table 3. Investment of assets production with comparison before, after and 2012 in Krueng Raya Bay

• Investment of assets production was changed by the tsunami affected, ranged 
42.7-200% in 2006, and climbed to 41.7-66.1% in 2012.

• According to Table 3, IAP of lift net boat raised 44% in 2006, and went up again 
54% in 2012 or boost more then two time of 2004’s IAP.

Sources : Field Survey (2012)

IAP change was led by escalating of wood, engine and fishing 
gear price and labour cost
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Factor 4: investment of assets production (IAP) change



Factor 5: The State of Anchovy (main target production)

• Figure 8 point outs a negative slope and Figure 9 describes the correlation effort-MSY
• MSY 2,363.138 ton/year and Optimum effort 5,435 trip/year (Figure 9)
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Overfishing was led by lift net boat increased, technology development, no 
catch selection, yearly fishing, no fisheries management and monitoring, 

and degradation of mangrove and coral reef ecosystem

Figure 8. Correlation CPUE and Effort before the tsunami Figure 9. Correlation MSY and Effort before the tsunami

Note: CPUE = Y and Effort = X

y = 0.8696 – 0.00008x
R2 = 0.307

• Anchovy overfishing:  the actual production < MSY, and the actual effort < optimum effort
• Optimum number of boats 43 unit, but actual 89 unit, and effetive operation 71 unit
• Recent average catch in MSY: 53.9% (less abundant stock)

Note: MSY = Y and Effort = X

Before the Tsunami
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Factor 5: The State of Anchovy

• Presented the sharply negative slope, if effort increase-CPUE dramatically fall (Figure 10)
• Figure 11 shows that MSY 161.9 ton/year and Optimum effort  2,845 trip/year

Depletion was accelerated by the tsunami impact, rapid population growth, 
destructive fishing, up land area activities expanding 

Note: CPUE = Y and Effort = X

y = 0.1138 – 0.00002x
R2 = 0.596

Figure 10. Correlation CPUE and Effort after the tsunami Figure 11. Correlation MSY and Effort after the tsunami

• Anchovy barely faced overfishing (Figure 10 & 11): actual production << MSY and actual 
effort >> optimum effort

• Recent average catch in MSY (%): 6% (depletion stock)

Note: MSY = Y and Effort = X

After the Tsunami
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Implication to Social Vulnerability (SV) and Resilience (SR)

Sources: Data Analysis (2012);
Note: - SoVI classification Low (<0,25), Moderate (0,25-0,50), and High ( >0,50)

- SRI classification low (<0.25), , Moderate (0,25-0,50), and High ( >0,50)

Table 4.  The changing of SoVI and SRI in Krueng Raya Bay

•Four selected villages had high SoVI, ranged between 0.6007-0.8460 (2003), then 
gradually increased in 2005, consequently it was slightly improved in 2011 (Table 4).

•Subsequently SRI was low (0.1540 – 0.2150) in 2003; and dramatically declined in 
2005 (tsunami), and slightly recover in 2011 (Fishery Livelihood Recovery Program)

• High social vulnerability (low social resilience) were caused by high 
poverty, declining of fish resources, & degradation of coastal ecosystem.

• Improvement SoVI and SRI needed to spend expensive cost and long time

• SoVI and SRI could be illustrated how SV and SR were changed by the tsunami 
impact



What is the impact on Fisheries Livelihood
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Shifted income of fishing communities might be caused by asset production 
damage, volume and value of fish production declined, change of fishing 

boats composition, increasing income source from fisheries livelihood (from 
69 to 78%), and changing non fisheries to fisheries livelihood

• Figure 12 shows the changing of fishing income which were affected by the Tsunami

• The proportion of high income fisheries households were decreased (7.23%) 
into middle income interval (22.9%) after the tsunami disaster

Figure 12. The changing of fishermen 
income sructure (Data Analisis, 2014)

Student 

Impact 1: income of Fishing Communities Decrease
enzim31



Impact 2: Increasing Poverty 

• Table 5 point outs the percentage of poor people change in four villages
• Shown that 45.3% was accounted before the tsunami, then dramatically increased 

to 97.7% aftermath the tsunami, and became 56.6% in 2009.

The changing of poverty people might contributed by increasing 
number of fisheries household (FH), dependency on fisheries livelihood, 
unemployment, aid delivery terminated in 2007 and physical production 

assets damage by tsunami
22

Sources: Data Analysis from 1 & 2MamFrame 2006 and 3 Planning Development for Gampong 2010 Document

Table 5. The percentage of poverty people in Krueng Raya Bay

Some fishermen 
might change 

their livelihood to 
alternative 

livelihood such 
as agriculture

• Only Meunasah Mon Village could reduce the number of poor people after 
recovery program from 39% (2003) to 19% (2009)
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Factor 1. strong characteristics of fishing communities as social capital
• Table 6 shows some characteristic of fishing communities
• Contributed by high lesson learn from past failure and success (94%), followed by 

trust on informal leaders, experience in fisheries livelihood, and mental condition

The strong characteristics were influenced by resilient 
mentality which was reinforced by armed conflict 

situation, social and religious value
23

Factor Contributing on Recovery of Fisheries Livelihood

Table 6. The characteristic of fishing communities in Krueng Raya Bay

Sources: Data Analysis (2014)



Factor 2: aid delivery as a source of financial capital

Table 7. Distribution of frequencies, proportion and Aid Dependency Index (ADI)

Table 7 demonstrates over dependency on external aid by showing a huge of aid 
delivery index (ADI),  ranged 0.61-0.81 in all villages; and 0,72 in Krueng Raya Bay.
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ADI has significant correlation with productive asset damage, fishermen 
income; work experience, a number of dependent and education (Table 8)

Fishing communities said that 90.4% of them could not relief their livelihood 
by them shelf and 97.6% of them are rely depend on external aid

Table 8. Factor correlation on ADI

Note: 1=very disagree, 2=disagree, 3=neutral, 4=agree, 5= very agree

Sources: Data Analysis (2014)



Factor 3: integration of Sustainable Livelihood Strategies

S9 and S7 could be influenced by existing source of income, land 
ownership, fishing experiences, dependency on fisheries resources, 

over exploitation of fish resources, coastal ecosystem degradation, and 
awareness on sustainability of fish resources  

Table 9. The rank of sustainable livelihood strategies integration base on fishing communities proposed 
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The fishing communities promoted: alternative livelihood development and 
adopted social-ecological approach as the first and second priority strategies

Sources: Data Analysis (2014)
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1. Panglima Laot Lhok (Sea Commander)
Factor 4: Revitalize the Role of Indigenous Institution

• The organization structure is directive line (Figure 13)

Head of Panglima 
Laot Lhok 

SecretaryTreasurer

Division of Custom Division of Lift Net Boat Division of Hand Line Boat Division of Beach Seine Boat

Chairman & Members Chairman & Members Chairman & Members Chairman & Members

• The role and function, PLL has essential roles for network and connectedness (Table 10)
Table 10. The matrix of Panglima Laot Lhok role

Figure 13. The structure organization of Panglima Laot Lhok
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Factor 5: Toke Bangku (Financial Trader)
The relationship pattern has a correlation with fish production and marketing 
channeling and less function in aid delivery and emergency stage of recovery process

Figure 14. Production and marketing function of 
Toke Bangku Table 11. The matrix of Panglima Laot Lhok role

Financial 
Trader

Skipper Boat Owner

Crews
Fish 

production 
Function

Fish Processor

Among Financial 
Trader

Retailer

Collector/ 
Exporter

Local Fish Market

Mobile Market

Regional Market 
Intra Province

Regional Market 
Inter Province

Financial Trader

Importer
Retailer, Mobile 

Market, Fish 
Processor

Consumer

Fish Market 
Function
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Fishing communities engaged in a cycle recovery of fisheries livelihood program to 
be the key factors contribution in implementing program (Table 12).

How to Strengthen Social Resilience 
Key factor 1: the fishing communities engagement and collaborative action

Table 12. Aspects and factor contribution to success of program

Collaborative actions increased fishing communities adaptability, communities-
local institution bounding, and building mutual trust among institutions



• Impact of fisheries livelihood recovery program:  directly enhance social capital and 
inderectly improve social resilience

• Table 13 shows the qualitative impact on social capital.
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Key Factor 2: indigenous and local institution capacity building

Table 13. Qualitative impact on social capital

Social capital improvement using communities participation 
could enhance social resilience



Key Factor 3: Inter-correlation among strategies of sustainable fisheries 
livelihood development

30Figure 15.  The hierarchy of recovery and development of sustainable fisheries livelihood strategies (α = 0.05)

RECOVERY AND DEVELOPMENT 
OF SUSTAINABLE FISHERIES 

LIVELIHOOD

DEVELOPED 
ALTERNATIVE 
LIVELIHOOD

IMPLEMENTED 
SOCIAL-ECOLOGICAL 
SYSTEM APPROACH

PROVIDED 
TECHNICAL 

ASSISTANCE

INTEGRATED SOCIAL, 
FINANCIAL, HUMAN, 

PHYSICAL, AND 
NATURE CAPITAL

ENGAGED ON 
RECOVERY 

MANAGEMENT

COLLABORATED 
ACTION

ENGAGED 
WOMEN ON 
FISHERIES 

LIVELIHOOD

PROVIDED 
TECHNICAL 

ASSISTANCE

ENGAGED ON 
RECOVERY 

MANAGEMENT

COLLABORATED 
ACTION

p-value = 0.047 p-value =0.030

p-value = 0.027 p-value = 0.027 p-value = 0.027 p-value = 0.027

p-value = 0.000 p-value = 0.004

p-value = 0.00

Main Layer 
Strategies

Second Layer
Strategies

Third Layer 
Strategies

• Main strategies must be integrated with second & third layer strategies (Figure 15).
• The significant correlation among strategies were proved by one-way ANOVA test
• Provided technical assistance, integration approach, and women participation were 
closely related with main layer strategies
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Conclusion

1. Impact of the tsunami on fisheries livelihood

• Fishery livelihood capital: changing of human capital, production 
assets, operational cost, and production assest cost had influenced the 
stability of fisheries livelihood.

• Daily fishery household economic activities: migration and mobility 
worker, easy accessibility for job-holder and resources, few alternative 
livelihood, lack of non-fisheries livelihood skill, and  many non-fisheries 
shifted into fisheries resources base caused an increasing 
determination of fisheries livelihood

• Dependency on fish resources: the number of engagement in 
fisheries livelihood led an steadily increasing of the fishing community 
dependent level on fish resources. 31
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Conclusion
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• The anthropogenic factor: fluctuation  state of fish resource was led by 
externality of human activities before the tsunami and the tsunami to be 
driven factor a diminishing of fish resources.

• The super factor: anchovy resources met overfishing state before the 
tsunami and the tsunami extremely accelerated the stock of anchovy to 
be the depletion state.  

• Direct factors: overcapacity of fishing boats, increasing fishing effort, 
and technology improvement, limitation of fish stock management. 

• Indirect factors: population growth, degradation of coral reef and 
mangrove ecosystem

2. Influenced factors on a declining of fish and anchovy 
resources
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Conclusion

3. Effectiveness of sustainable livelihood strategies 
implemented into recovery of  fisheries livelihood

• Improvement of fisheries livelihood outcome: the tsunami caused 
the negative impacts on fishery households’ income and poverty; after 
integration of sustainable livelihood strategies could recover fishing 
communities’ income and poverty, enrich fish and anchovy stock, and 
restore coastal ecosystem.

• Adaptable for communities, and institutions: selected strategies for 
practical implementation have considered environment of fishing 
communities, prevented an increasing of aid dependency, re-built 
capacity of indigenous institutions and local government units

• Encouraged fishing communities participation : arrangement of 
strategies based on the engagement and commitment process of fishing 
communities; alternative livelihood and social-ecological strategies 
implementation encouraged fishing communities’ response, shelf-
organizer,  and lesson learnt to enhance social resilience.
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• Comprehensive approach: the tsunami massively impacted on social 
capital; therefore, the reestablishment of social capital should be followed 
by human capital revitalize, physic capital reconstruction, financial capital 
recovery, and natural capital rehabilitation.  

• Collaborative action: integration of sustainable livelihood programs 
emphasized on collaboration action among the recovery fishery livelihood 
actors

• Capacity building: the involvement of external institution and government 
in implementing fisheries livelihood program influenced improvement of 
indigenous institution capacity, enhancement mutual trust and bounding
among communities, and reducing social vulnerability

4. Strengthen social resilience
enzim31

Conclusion
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Recommendations

• To manage factors affecting on fisheries livelihood change in fishing 
communities, government and external institution need to develop a local 
fisheries livelihood management system and training on disaster risk 
reduction and management, responsible fisheries management, good 
governance of fisheries resources management, and marine protected area.

• To integrate sustainable livelihood strategies into fisheries livelihood 
recovery, government and external institution need to integrate either 
indigenous or local institution and the content of value into the recovery 
process, implement alternative livelihood and social-ecological approach 
strategies into recovery of fisheries livelihood, and developing the system of 
fisheries aid delivery on re-building and re-financing the production assets of 
fisheries livelihood.

• To enhance social resilience of the fishing communities, government 
and external institution need to provide dissimanating and training on social 
vurnerability and resilience based on local knowledge, providing entreuneur 
skill on ecosystem services and non fisheries resources,promoting local 
disaster management system for fishing communities, indigenous and local 
institution.
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Thank You
zulhamsyah.imran@gmail.com
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