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A B S T R A C T   

This paper presents a field study on the long-term effectiveness and sustainability of livelihood interventions 
following the 2004 Indian Ocean tsunami in Aceh, Indonesia. We assess the extent to which post-tsunami aid in 
Aceh helped beneficiaries to stabilize and restore their pre-disaster livelihoods, and/or develop new livelihoods. 
We draw upon qualitative data captured in 183 in-depth interviews and 38 focus group discussions involving 
village leaders, livelihood aid participants, and NGO workers. Our results show that livelihood assistance helped 
people stabilize their household finances and partially restore their pre-disaster livelihoods. Furthermore, we 
found that aid programs were able to help some people without pre-disaster livelihood experience to participate 
in part-time, ad hoc work. However, aid packages were generally not able to support the development of full- 
time, sustainable new livelihoods for people lacking pre-disaster training and experience. Our data suggests 
that it is difficult to conduct efficient and sustainable livelihood development initiatives within the time pressures 
and current institutional approaches to large-scale post-disaster reconstruction.   

1. Introduction 

Disasters can cause extensive disruption to livelihoods through the 
destruction of productive infrastructure, assets, and stock, break-down 
of lifeline systems such as utilities, communication services and finan
cial systems, reduction of labor and customer pools, and disruption of 
markets and supply chains [1,2]. While there are diverging diverging 
opinions on post-disaster macroeconomic recovery,1 research on 
post-disaster livelihoods indicates that recovery can be influenced by the 
extent of the physical damage caused by a disaster and by levels of in
dividual and household economic insecurity [3]. Furthermore, small 

and localized businesses/livelihoods might struggle to cope and recover, 
especially if they are part of the informal economy and lack insurance 
and/or access to capital [1,3–7]. These latter points encapsulate many of 
the livelihoods found within the developing world, making them espe
cially vulnerable to disasters. 

The increased focus on livelihood vulnerability by practitioners and 
academics has led to a broad consensus that livelihood assistance should 
be prioritized in post-disaster situations, especially within the devel
oping world [8–14]. This has led to the incorporation of the sustainable 
livelihoods framework within disaster response plans to support the 
rehabilitation and restoration of livelihoods [15–17]. Additionally, it 
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E-mail address: patrickdaly@ntu.edu.sg (P. Daly).   

1 Some studies have shown that disasters can have long-lasting negative economic impacts, which set back development and growth [63, 64, 65, 66, 67]. Other 
scholars argue that post-disaster reconstruction can stimulate development, fuelled by inflows of funding and the opportunity to upgrade the productive capacity of 
facilities and infrastructure [1, 68, 69, 71, 72]. These different findings reflect the complex and unique factors faced in each post-disaster context, such as pre-disaster 
livelihood profiles, levels of economic diversification and development, extent of damage, governance structures, access to resources, timeframe and scale of analysis, 
and policy decisions about reconstruction [73, 74, 63, 75, 76]. 
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has become widely accepted that governments, donors and NGOs should 
use the ‘opportunity’ presented by the disaster to go beyond the 
pre-disaster state by increasing economic efficiency, productivity and 
resilience, and supporting the creation of new and more inclusive 
employment opportunities [18–24]. The latter aspect is part of the call 
to link relief, reconstruction, and development (LRRD) – a major 
component of the ‘build-back-better’ approach that has become promi
nent within post-disaster discourse since the 2004 Indian Ocean tsunami 
[23,25–29]. 

The 2004 tsunami caused horrific loss of life, extensive destruction to 
the built and natural environments, and had a major impact upon live
lihoods in Aceh, Indonesia [8,30–34]. In response, initial needs assess
ments and the Indonesian government reconstruction master-plan 
stressed the importance of providing livelihood assistance to restore 
pre-tsunami activity and to promote sustainable development [35,36]. 
According to the Recovery Aceh-Nias Database (RAND), which tracked 
$3.27 billion in aid projects, approximately 12%, or $394 million USD, 
was spent on livelihood recovery and rehabilitation programs, carried 
out by dozens of NGOs [37]. The response to the 2004 tsunami was the 
first large-scale internationalized post-disaster reconstruction campaign 
that incorporated LRRD as a foundational principle and as such is an 
important test case for its effectiveness. 

Research on the efficacy of post-tsunami aid programs in Aceh 
generally presents a picture of inefficiency, waste, and poor coordina
tion [23,27,29,37–41]. The distribution of poor quality and inappro
priate aid has been widely reported – especially for the fishing sector 
[37,42–44]. Authors attribute these aid failures to disconnect between 
aid distribution agencies and beneficiaries and the lack of collaboration 
with local stakeholders to customize aid packages to meet local needs 
[37,43,45,46]. While not empirically robust, the literature on 
post-tsunami livelihood aid gives the general impression that programs 
restoring pre-disaster livelihoods seem to have higher rates of success 
than development initiatives that tried to introduce new types of live
lihoods, train people to enter the workforce, or start up a small business 
[3,25,27,28,37,38,47]. 

Most of these assessments of post-tsunami livelihood assistance were 
conducted during the reconstruction period – and therefore are able to 
usefully comment on aid distribution and utilization while aid projects 
were on-going. However, there is a lack of systematic research con
ducted after the end of the reconstruction period on the longer-term 
effectiveness and sustainability of these livelihood interventions. Addi
tionally, most of the research on post-disaster livelihood assistance fo
cuses on practical failures but does not interrogate the conceptual 
foundation of merging relief, reconstruction and development. 

This leaves gaps in our knowledge about the viability of livelihood 
assistance to restore pre-disaster livelihoods and promote new economic 
development outcomes, and about how local stakeholders shape their 
livelihoods after the departure of aid agencies. We hope to help fill these 
gaps by using a large qualitative dataset collected between 2013 and 
2016 in post-tsunami Aceh to assess the extent to which livelihood 
assistance programs helped to stabilize household economic security, 
helped people resume their pre-tsunami livelihoods, increased the eco
nomic productivity of pre-tsunami livelihoods, and encouraged persons 
without pre-tsunami livelihood experience to enter the productive 
economy. 

2. Conceptual framework 

We assess livelihood aid programs based on three categories of post- 
disaster livelihood assistance defined by the UNDP and the IFRC: live
lihood provisioning, livelihood protection, and livelihood promotion 
[48,49] (Table 1). Livelihood provisions are short term measures to pro
vide cash and consumables that households can use to manage their 
subsistence needs. This is essential to both resuscitate local markets and 
to limit the need for households to sell off productive economic assets 
out of desperation, thus leading to further economic deterioration. 

Livelihood protection targets the restoration of pre-disaster livelihoods 
through replacing assets, capital and infrastructure lost in the disaster so 
that people can resume their pre-disaster livelihoods. Such programs 
generally involve mapping out the impact of a disaster upon livelihoods 
and providing aid to beneficiaries with pre-disaster livelihood 
experience. 

Livelihood promotion aims to improve the overall economic situation 
of disaster affected persons through a combination of increasing the 
revenue generation potential of pre-disaster livelihoods, diversifying the 
range of livelihoods available, helping persons with pre-disaster liveli
hood experience transition to new (and more beneficial) livelihoods, 
and encouraging the entrance of people without pre-disaster livelihood 
experience into the productive economy. This latter step represents an 
‘opportunity for combining disaster reduction and development in
terventions in one unifying approach’ [34], and is an example of linking 
reconstruction, recovery, and development. 

We modify this terminology to make it more intuitive and self- 
explanatory. We refer to livelihood provision as livelihood stabilization, 
livelihood protection as livelihood restoration, and livelihood promotion 
as livelihood development (Table 1). 

In this paper, we analyse qualitative data to assess the extent to 
which livelihood aid in post-tsunami Aceh contributed to livelihood 
stabilization, restoration, and development. Our analysis is shaped by 
the following questions:  

1) Livelihood Stabilization: Were emergency aid packages consisting of 
food, other necessities, and cash transfers sufficient to help restart 
local markets and prevent tsunami survivors from selling stock and 
productive assets?  

2) Livelihood Restoration: To what extent were livelihood protection 
packages able to help beneficiaries resume their pre-tsunami liveli
hoods? What where the main factors that facilitated or limited the 
successful resumption of pre-disaster livelihoods? 

3) Livelihood Development: Did livelihood promotion programs in
crease the economic value and diversity of livelihoods available to 
tsunami survivors? To what extent did livelihood aid help bring 
people without pre-tsunami livelihood experience and vocational 
skills into the productive economy? 

3. Research context and methods 

The 2004 Indian Ocean tsunami caused horrific loss of life and 
destroyed much of the infrastructure and productive assets that sup
ported the economy of affected coastal areas in Aceh, Indonesia [8, 
30–34]. The tsunami destroyed more than half of the fishing fleet, 
two-thirds of fishery equipment, and more than three-quarters of Aceh’s 
harbours [35,43,50–53]. A combination of mechanical damage, salini
zation, and erosion disrupted agriculture and aquaculture [54–56]. The 
almost complete destruction of the built environment in the inundation 
zone wiped out infrastructure, assets, and stock needed for businesses 
and micro-enterprises, with over 100,000 small and medium enterprises 
destroyed [31]. The tsunami destroyed houses, personal possessions, 
killed livestock, and washed away cash and valuables, which caused an 
almost complete loss of household wealth for many tsunami-affected 
persons. The extreme loss of life significantly reduced local labor 
pools, disrupted networks of suppliers, producers, vendors and cus
tomers, and greatly reduced the accumulated body of productive skills 
available. In total, the tsunami caused $4.5 billion USD in damages – 
equivalent to Aceh’s 2003 gross national product [57]. 

The post-tsunami humanitarian response was well funded and highly 
international [58,59]. The province of Aceh received about $8 billion 
USD in humanitarian assistance [31,60] - and the number of NGOs 
operating in Aceh expanded from 13 to more than 300 [61]. Initial needs 
assessments and the Indonesian government reconstruction master plan 
stressed the importance of livelihood assistance to restore pre-tsunami 
activity and to use the reconstruction period to promote sustainable 
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development [35,36]. 
Basic economic assistance packages were widely distributed during 

the emergency phase to help households manage costs of living (liveli
hood stabilization). Additional livelihood assistance was provided to 
restore pre-tsunami livelihoods (livelihood restoration), and encourage 
the expansion of livelihood opportunities available, especially for per
sons without prior livelihood involvement (livelihood development). 
While every donor and implementing agency had a distinct approach, 
most programs broadly utilized some combination of cash-for-work to 
clear land and rebuild infrastructure, replacement/provision of physical 
productive assets and stock, access to financing through grants and 
micro-credit, and vocational and small business management training. 

Beneficiary selection initially targeted restoring pre-tsunami livelihoods 
(livelihood restoration), but expanded greatly in scope, reflecting 
shifting donor priorities to reduce economic vulnerability and incorpo
rate women and potentially marginalized groups of stakeholders more 
fully into the productive economy (livelihood development) (Table 2). 

The data presented in this paper includes qualitative data collected 
between 2013 and 2015 and GIS analysis of 88 villages within three 
distinct zones (Fig. 1). Zone 1 includes the area around the city of Banda 
Aceh, which was both heavily damaged and the main administrative 
center of the province (and the reconstruction efforts); Zone 2 is a large 
rural area approximately 50 km south of Banda Aceh; and Zone 3 is the 
administrative center of the province surrounded by rural areas 

Table 2 
Summary of the main kinds of livelihoods supported by post-tsunami livelihood assistance programs in the three case study zones. This data was sourced from the 
RAND database, established by the Indonesian government to account for all post-tsunami aid projects in Aceh and Nias.  

Sector Livelihood Activities Types of Aid 

Agriculture Rice cultivation, tree crop plantations (coconut, palm, pepper, durian, etc.), 
household gardens. 

Cash-for-work to clear rice fields and rebuild field boundaries and water 
management infrastructure; provision of tools, equipment and fencing; 
provision of seed stock, training and capacity to enhance agricultural yields; 
formation of farmer cooperatives. 

Aquaculture Fish and prawn pond cultivation. Cash-for-work to clear ponds and rebuild water management infrastructure; 
provision of seedlings; loans; training and capacity building to increase 
yields; introduction of new species and aquaculture techniques. 

Fisheries Off shore fishing, mainly using boats. Provision of equipment for fishing, including but not limited to boats, nets, 
hooks, line, and fish processing equipment. Fisher cooperatives. Communal 
infrastructure such as docks, fish processing plants, and fish market. 

Livestock Small-scale livestock rearing for personal consumption and/or sale. Provision of small numbers of animals (goats, cows, ducks, chicken, etc.), or 
funds to purchase animals, for some combination of breeding and/or fatting. 

Micro-Enterprises – 
home production 

Production of consumables and consumer products, either in small shops, or 
at home. This includes, but is not limited to, cake baking, bakeries, basket 
weaving, clothes making, textile weaving, and brick making - 

Provision of tools, infrastructure, and supplies/ingredients. Vocational and 
business management training programs. Loans and grants. 

Micro-Enterprises – 
service 

Individuals or groups providing services – including, but not limited to, 
mechanics, tailors, pedicab drivers, electronics repairmen etc. Neighborhood 
shops such as coffee shops, grocery stores, electronic shops, petrol and phone 
top up kiosks, etc. 

Provision of equipment and tools, either directly through asset provision or 
through grants and loans. Vocational and business management training 
programs.  

Table 1 
Summary of key goals of types of post-disaster livelihood interventions.   

Goals Objectives Intended Beneficiaries Types of Aid 

Livelihood 
Stabilization 
Stat 

Stabilize household livelihood 
and economic productivity. 

Compensate for short-term 
loss of income and 
household assets/wealth 
Limit the liquidation of 
productive assets to satisfy 
pressing daily needs 
Limit the diversion of 
productive capital to satisfy 
pressing daily needs 
Inject liquidity into the 
local economy to resume 
markets 

A wide range of beneficiaries irrespective of pre- 
disaster livelihood status or profession 
Such programs are generally NOT considered part 
of livelihood programs, but rather seen as general 
humanitarian assistance during the emergency 
phase 

Provision of foodstuffs, water, and 
day-to-day necessities and basic 
commodities 
Cash transfers 
Cash-for-work programs 

Livelihood 
Restoration 

Restore pre-disaster livelihoods. Restoration of pre-disaster 
livelihoods 

People involved in specific livelihoods pre- 
disaster 

Replacement of physical capital, 
productive assets, and stock/ 
inventory lost during the disaster 
Access to capital through grants and 
micro-credit programs 
Restoration of physical 
infrastructure necessary for 
livelihood functioning 

Livelihood 
Development 

Develop new forms of livelihoods 
and increase economic potential 
of disaster affected-persons. 

Improve the economic 
situation of pre-disaster 
livelihood actors 
Increase available scope of 
economic opportunity 
Encourage the entrance of 
new livelihood actors 

Persons with pre-disaster livelihood experience 
Persons without pre-disaster livelihood 
experience 

Provision of productive assets 
Provision of supplies, ingredients 
and stock 
Provision of capital through grants 
and micro-credit programs 
Training and capacity enhancement 
(vocational, business, and financial 
literacy) 
Upgrading/providing new physical 
infrastructure to support livelihood 
expansion or enhancement  
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(Table 3). 
In a sample of 37 villages in the three zones, our researchers con

ducted 25 key informant interviews with village leaders [23 male and 14 
female respondents]; 15 interviews with former staff members of NGOs 
that oversaw livelihood projects [11 male and 8 female respondents]; 
143 interviews with beneficiaries of livelihood programs [ 123 male and 
101 female respondents]; and 38 focus group discussions about the 
impact of aid at the village level [128 male and 159 female respondents] 
(see Supplementary Online Materials). In total, our interviews and FGDs 
involved 285 male and 282 female stakeholders. All of the interviews 
and FGDs were semi-structured. We do not claim that our data are sta
tistically representative. However, we structured our approach to bal
ance the perspectives of livelihood aid beneficiaries for each sector, with 
the perspectives of village leadership and Acehnese who worked for 

NGOs to provide livelihood assistance. We completed enough interviews 
and FGDs to reach a point of saturation for all sectors and themes 
covered by our survey. 

Interview subjects were chosen by our research team with the help of 
local village facilitators to provide a mix of male and female respondents 
and provide representation of different types of livelihood. All in
terviews were conducted by a team of Acehnese field researchers that 
were trained and employed by our project, and most of the interviews 
and FGDs were supervised in the field by at least one of the authors. All 
interviews and FGDs were conducted in either Indonesian or Acehnese, 
transcribed by members of our research team in Indonesian and English, 
and coded and analysed by the authors using MAXQDA. 

We sorted and aggregated the qualitative data by livelihood sector 
[agriculture, aquaculture, fisheries, livestock, and micro-enterprise] and 

Fig. 1. Map of the north coast of Aceh province, Indonesia. The red indications areas flooded by the 2004 Indian Ocean tsunami. Our three case study zones are 
indicated by the blue hatched areas. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) (Map 
after Daly et al. 2017). 
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by aid distribution mechanism [grants and loans, cash for work, asset 
replacement, training and capacity building]. This data was then ana
lysed to determine the patterns of livelihood outcomes presented in this 
paper. We conducted GIS spatial analysis in the three zones to calculate 
the net changes in land used for rice cultivation and aquaculture prior to 
the tsunami, just after the tsunami, and following the end of the 
reconstruction period, as reported in more detail in Daly et al. [54]. 

We used data from the RAND database, created by the Indonesian 
Reconstruction Agency, to account for donations and project progress, to 
analyse the broad patterns of aid distribution by livelihood sector, aid 
distribution mechanism, and locale (Online Supplementary Table 1–3). 
Our data do not allow for a detailed quantitative assessment of aid 
outcomes on a project by project basis, in part because of holes in the 
data self-reported by implementing NGOs and donors, and in part 
because of respondent recall limitations during the interviews con
ducted years after receiving aid. Therefore we restrict ourselves in this 
paper to providing a ‘big picture’ analysis of overall aid effectiveness 
across five key sectors that received the majority of livelihood assis
tance. Our assessment is a product of our review of an extensive set of 
qualitative data and is informed by our collective years of experience 
operating in post-tsunami Aceh as researchers and practitioners. 

In the results section we first discuss the impact of aid used to sta
bilize household finances and then move on to more substantial dis
cussions about livelihood restoration and development efforts. For each 
livelihood sector we discuss tsunami impacts and aid received. We then 
present a summary of the key livelihood outcomes as reported by our 
respondents. Finally, we provide a table of the main factors that limited 
the effectiveness of livelihood restoration and/or development initia
tives. We identify the sources for all of the data we present by using 
respondent codes that are linked with a table in the online supplement 
that provides information about our interviews while preserving the 
anonymity of our respondents. 

4. Results 

4.1. Livelihood stabilization 

Cash, material transfers, and cash-for-work programs formed a crit
ical resource for households during the early phase of the reconstruc
tion. Much of the cash obtained through these mechanisms was used to 
meet personal and/or household needs such as food, clothing, tempo
rary accommodation, school fees, household expenses, mobile phone 
credit, and transportation. This funding was important to help tsunami 

survivors obtain necessary products, gain a small measure of control 
over their lives, and support initial restoration of local markets. Cash 
was spent mainly in kiosks and vendors around temporary shelters/ 
barracks and markets and vendors outside of the tsunami inundation 
zone (especially for urban areas like Banda Aceh where considerable 
commercial infrastructure was functioning). For the most part, such cash 
transfers were not used to restore or develop livelihoods. 

The scale of devastation caused by the tsunami left few survivors 
with any productive assets, therefore it was not possible for most people 
to sell off pre-tsunami productive assets. However, it was common for 
people to sell off or divert new productive assets, stock and capital ob
tained after the tsunami from livelihood aid programs. They diverted 
this aid to meet pressing day-to-day needs and purchase consumer 
products. The liquidation and/or diversion of capital and assets 
continued during the first three years after the tsunami and most likely 
had negative impacts on economic productivity and limited the effec
tiveness of donor-supported livelihood restoration and development 
projects. 

4.2. Livelihood restoration and development 

4.2.1. Rice cultivation 
Agriculture constituted a major component of Aceh’s pre-tsunami 

economy, accounting for a third of GDP and employing almost half 
the labour force [36]. Rice cultivation was present in all three zones 
before the tsunami and played a particularly important role in Zone 2, 
our most rural study area. The tsunami caused extensive damage irri
gation canals, field boundaries, fencing, access paths, tools, seed stock, 
fertilizer and human resources (through mass loss of life). The inflow of 
seawater contaminated the soil and ground water [50,55,56]. Fields 
were covered in mud and debris, including broken glass, sharp bits of 
metal, wire, and other potentially dangerous items. 

Donor and government funded programs supported the physical 
rehabilitation of rice fields (clearing debris, rebuilding field barriers and 
water management features, reconnecting roads and paths – largely 
through cash-for-work programs),1 provision of technical assistance 
(assessing levels of salinization, new farming techniques, etc.)2, and 
provision of productive assets and small amounts of capital (tools, seeds, 
fertilizer, fencing)3 [31,37,38,50]. The overall motivation of the aid was 
to rehabilitate as much of the pre-tsunami agricultural land as possible 
(livelihood restoration), with some efforts made to enhance yields, build 
systemic resilience by introducing new types of crops which are faster 
growing and/or better adapted to sea water inundation, and introduce 

Table 3 
Breakdown of post-tsunami aid in USD spent in each of the study zones, based upon the data in Supplementary Tables 1–3. This data was sourced from the RAND 
database, established by the Indonesian government to account for all post-tsunami aid projects in Aceh and Nias. We analysed aid provided for a total of 88 villages in 
the three zones. We randomly sub-sampled 37 villages where we conducted interviews and FGDs. In the first column in the table we include the total number of villages 
in the survey areas (first number) and the number of villages we sub-sampled for interviews (second number).  

Zone Zone Characteristics Number of 
Livelihood 
Projects 

Small 
Business 

Agriculture Aquaculture 
Fisheries 

General 
Economic 
Infrastructure 

Other Total 

Zone 1 
Villages: 
52/26 
FGDs: 25 
KII: 156 

Densely populated city of Banda Aceh and 
periphery. Main pre-tsunami livelihoods: small 
businesses, informal day labor, government 
civil service, fisheries, rice cultivation. Coastal 
villages engaged in aquaculture. 

65 6,686,677 1,915,234 5,326,798 15,121,886 160,774 29,211,369 

Zone 2 
Villages: 
21/5 
FGDs: 7 
KII: 12 

Lightly populated narrow coastal plain with 
small villages separated from major markets. 
Main pre-tsunami livelihoods: rice cultivation, 
tree-crop plantations, fishing, aquaculture. 

17 943,056 5,057,235 520,524 109,238 23,420 6,653,473 

Zone 3 
Villages: 
15/6 
FGDs: 6 
KII: 15 

Moderately populated coastal plain with a 
small town serving as administrative center of 
the Aceh Jaya district. Main pre-tsunami 
livelihoods: government civil servants, small 
business, rice cultivation. 

16 428,323 3,551,258 28,396 1,310,705 333,456 5,652,139 

Total   8,058,056 10,523,727 5,875,718 16,541,829 517,620 41,516,981  
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more diversity to the range of agricultural products (livelihood 
development)4. 

We found that the provision of heavy earthmoving equipment and 
extensive cash-for-work programs were instrumental in clearing fields 
and rebuilding water-management infrastructure. Within a year after 
the tsunami a combination of clearing debris and rainfall reduced 
salinity levels so that cultivation was possible. The highest rates of 
rehabilitation occurred in areas where rice farming was the primary 
source of livelihood before the tsunami and there were limited alter
native livelihood options created during the reconstruction period, such 
as in Zone 25. In villages which had higher rates of rice field rehabili
tation, respondents reported that village leaders encouraged resumption 
of rice cultivation. In several villages, leaders created incentives to 
encourage farmers from outside of the village to clear and productively 
use damaged rice fields6. 

However, our analysis of satellite images shows that a decade after 
the tsunami only 45% of pre-disaster rice fields were in cultivation in our 
three study zones [54]. This provides a measurable quantity for the 
amount of restoration that occurred and shows that at best aid was able 
to support a partial restoration of pre-tsunami rice cultivation. The main 
factors limiting restoration were large-scale land repurposing for new 
developments and the irreparable physical damage caused by the 
tsunami, erosion, and related subsidence caused to rice fields and 
associated infrastructure. A combination of high injury and mortality 
rates and alterative employment opportunities during the reconstruction 
period limited the labor available to resume cultivation. It was common 
for people who inherited farm land after the tsunami to either not live 
near the village and/or not be interested in farming. Finally, in some 
cases respondents reported that the aid provided was insufficient, 
inappropriate, of too low quality to use effectively, or provided to people 
who were not farmers (see Table 4 for details). Fields that were not 
quickly rehabilitated became overgrown, fallow and a breeding ground 
for pests that negatively impacted the productivity of surrounding 
fields7. 

We found that post-tsunami aid was generally not successful for 
livelihood development in the agriculture sector. There is little indica
tion that aid supported the entrance of people into farming that were not 
farmers before the tsunami. While technical advice was welcomed by 
pre-tsunami farmers, we found that few farmers adapted new techniques 
or species. However, the construction of new bridges and roads made it 
easier for farmers to transport crops to market8. The main impediments 
to the development of rice cultivation were the poor quality of aid, 
ineffective allocation of aid, lack of land ownership, and limited 

interest/ability to use new techniques (Table 4). 

4.2.2. Aquaculture 
Before the tsunami, aquaculture production across Aceh employed 

94,000 people across 47,000 ha of fishponds and accounted for 3% of 
the provincial economy. Aquaculture was an important component of 
Acehnese livelihoods for many coastal communities, especially around 
the city of Banda Aceh in Zone 1. Erosion, subsidence, coastal defor
mation, soil/water contamination, and widespread debris caused by the 
tsunami disrupted aquaculture. Almost half Aceh’s fish ponds were 
heavily impacted [50], with damage to the aquaculture sector estimated 
at $35 million USD [31,36]. 

Donors funded cash-for-work programs and provided mechanical 
diggers to clear debris and rebuild fish pond infrastructure14 & 15. Assets, 
including fish seedlings, tools, fencing and other equipment were pro
vided16. In some cases, training and capacity building programs were 
organized in conjunction with the Aceh government17. Modest amounts 
of capital were made available through small grants and micro-finance 
programs to help beneficiaries purchase fish stock, feed, and other 
supplies18. Livelihood development aid was provided to increase the 
productivity and yields of fish ponds through the introduction of new 
species and cultivation techniques and enhance the value chain of 
aquaculture through the development of down-stream processing and 
market infrastructure. 

We found that pre-tsunami fishers benefitted from the provision of 
heavy earthmoving equipment and extensive cash-for-work programs to 
dredge fish-ponds and rebuild water-management infrastructure. Addi
tionally, provision of fish stock and financing helped some fishers 
resume aquaculture. However, our analysis of satellite images shows 
that a decade after the tsunami, only 66% of the pre-tsunami fish ponds 
were in cultivation in our three study zones [54]. This indicates that at 
most aid was only able to help support a partial restoration of the sector. 
We found that the main factor limiting the restoration of aquaculture 
was the physical damage caused by the tsunami to fish ponds and canals. 
In many areas the environment was too heavily degraded to rehabilitate 
– or to rehabilitate with the levels of aid that were available. Our re
spondents reported that people who tried to resume cultivation 
commonly ran into problems when their stock died off, or that they did 
not reinvest the revenue from their initial harvest into subsequent crops. 
(See Table 5). It was common to hear that people used aid to clear their 
ponds, start an initial crop of fish, but then stop because they lacked the 
capital to fund subsequent crops. 

We did not encounter any cases where persons without pre-tsunami 

Table 4 
The main challenges that limited the restoration of rice cultivation and development initiatives within the agriculture sector.  

Factor Livelihood Approach 
Impacted 

Description 

Land Repurposing Restoration In some areas, heavy damage to pre-tsunami residential and commercial land required using pre-tsunami agricultural 
land for reconstructing domestic and commercial structures. Around the city of Banda Aceh, large tracts of pre-tsunami 
rice fields outside the inundation zone were developed for residential use, fuelled in part by tsunami-affected persons 
moving away from the coast [62]. 

Mechanical Damage Restoration A combination of tsunami erosion and post-seismic subsidence caused extensive and often irreparable damage to fields, 
irrigation canals, and associated infrastructure.9 

Loss of Labor Restoration; 
Development 

High tsunami-mortality rates reduced the amount of people working in rice cultivation and sometimes led to situations 
where the person inheriting land lived outside of the village and did not utilize the land.10 

Diversion of Labor Restoration; 
Development 

New short-term forms of work during the reconstruction period such as construction and providing support for NGOs, 
coupled with the availability of donor-supported livelihood programs which often provided cash or material benefits to 
encourage participation diverted labor from farming.11 

Inappropriate or Inadequate 
aid 

Restoration; 
Development 

Farming tools were broken, sold, and/or distributed to persons lacking the interest/capacity to effectively utilize them. 
Implements not familiar before the tsunami were often under-utilized and/or poorly maintained.12 

Inefficient targeting and 
allocation of aid 

Restoration; 
Development 

Assets and aid provided to persons without pre-disaster experience were often not efficiently utilized and commonly 
transferred or sold to others. Assets provided to collectives were often unaccounted for or not used efficiently.13 

Land Ownership Development Rice farming was generally only feasible for beneficiaries with agricultural land making lack of land a high barrier to 
entry into the sector. We did not encounter any aid projects that supported land redistribution to provide arable land to 
encourage new farmers. 

Conservative Techniques Development Farmers generally reverted to standard pre-tsunami farming methods, which negated efforts to diversify crops, 
introduce more resilient species, and increase yields.  

P. Daly et al.                                                                                                                                                                                                                                     



International Journal of Disaster Risk Reduction 49 (2020) 101650

7

aquaculture experience used livelihood assistance to start up fish ponds 
during the reconstruction period. However, the introduction of new 
species and techniques did help some pre-tsunami fishers adjust to the 
ecological changes caused by the tsunami and cultivate fish with faster 
harvest cycles and higher market value19. Investments in downstream 
infrastructure such as markets and fish processing facilities seems to 
have increased the value of fish stock and created additional employ
ment within the overall fishery industry in Banda Aceh20. There was an 
increase in the number of fish ponds after the end of the reconstruction 
period, but most of this was supported by private capital and not related 
to post-tsunami aid [54]. 

4.2.3. Fisheries 
The fisheries sector in Aceh was a major source of employment 

before the tsunami, comprising at least 100,000 people, with about 
58,000 full-time fishers, and accounting for 3.5% of provincial GDP [31, 
36,44]. Fishing was mostly artisanal and an important sustenance and 
livelihood activity for many coastal communities. The tsunami 
destroyed fishing boats, equipment, docks, processing facilities and 
markets. Between 10 and 20% of the fishing workforce was killed [35, 
43,44,50–53]. 

Aid was provided by a combination of donors, NGOs and Indonesian 
government departments. Aid largely consisted of asset provision, 
dominated by fishing boats, nets, hooks, and other supplies24. In some 
cases, organizations provided block grants so beneficiaries could buy 
needed equipment25. Donors supported the construction of a fish pro
cessing plant, an ice factory, and docks26. Finally, efforts were made to 
form fisher collectives and to provide capacity building programs to 
improve the business skills of fishers. 

A decade after the tsunami, we found that fishing has resumed being 
an important industry for coastal communities, with some evidence for 
the development of the industry through expansion of fish processing 
and export. However, we feel that this resumption was shaped more by 

private investment after the end of the reconstruction period than the 
extensive packages of livelihood assistance provided for this sector, but 
we cannot verify this empirically with our data. We do know that many 
fishers used some of the assistance provided to resume fishing. However, 
many respondents also reported significant issues with the types and 
quality of assets provided which limited the effectiveness of aid. Many 
aid boats were not safe or suitable for local fishing conditions. There was 
a misalignment between aid and pre-tsunami fishing practices as donors 
funded wide-scale distribution of small fishing boats to individual 
fishers (many of whom did not own a boat before the tsunami) and 
generally did not provide support for the larger types of ships that were 
important in the pre-tsunami fishing fleet. To a lesser extent, resumption 
was slowed by the diversion of aid and the availability of other 
employment opportunities during the reconstruction (Table 6). 

We found little evidence that non-fishers entered into the sector as a 
result of aid and encountered no obvious indication of increased yield 
productivity of fishers due to livelihood assistance. Efforts to increase 
equity by providing boats to people who did not own their boats before 
the tsunami were met with only limited success. We did find indications 
for modest increases in the value and employment in the fishery sector 
from infrastructure upgrading. The main impediments for livelihood 
development in the fishing sector were the poor quality of aid, provision 
of aid to people with no interest in fishing or as part of collectives that 
included people with no interest in fishing, and availability of other 
employment opportunities (Table 6). 

4.2.4. Livestock 
The tsunami killed large numbers of livestock (cows, goats, ducks, 

chickens, buffalo, etc.) that were important pre-tsunami sources of food, 
household wealth and labor. Both livestock restoration and develop
ment programs provided small numbers of animals33, funding for ben
eficiaries to purchase animals34, and technical and veterinarian support 
such as vaccinations, vitamins, and artificial insemination35. Most 

Table 5 
The main challenges limiting the restoration and development of aquaculture.  

Factor Livelihood Approach 
Impacted 

Description 

Lack of Capital Restoration; 
Development 

Many beneficiaries lacked the capital needed to fund additional harvest cycles because they were unable to generate revenue 
because of initial crop failure, prematurely sold their stock to obtain cash, or diverted revenue from successful harvests to pay for 
household needs and/or purchase consumer products.21 

Mechanical 
Damage 

Restoration; 
Development 

A combination of tsunami erosion and post-seismic subsidence caused extensive, and often irreparable, damage to ponds and water 
management infrastructure. In some cases aid packages were not sufficient to fully rehabilitate fish ponds. Lack of access to heavy 
earth moving equipment was a major limitation as clearing ponds by hand was both very difficult and often dangerous due to 
harmful debris mixed into the sediment.22 

Loss of Labor Restoration; 
Development 

High tsunami-mortality rates and availability of other forms of employment during the reconstruction period reduced the amount of 
people and interest in working in aquaculture. 

Stock Die-off Restoration; 
Development 

Beneficiaries reported that fish stock died off because of ‘diseases’ that many respondents attributed to chemical and/or biological 
changes caused by the tsunami.23  

Table 6 
The main challenges that limited the restoration of fishing and development initiatives within the fishing sector.  

Factor Livelihood Approach 
Impacted 

Description 

Poor Quality of donated 
assets 

Restoration; 
Development 

Beneficiaries reported that many aid boats were poorly constructed and/or made from low quality materials making 
them unsafe or impossible to use.27 

Misaligned Aid Restoration; 
Development 

1. Aid boats were not of the right design for use in Aceh’s offshore waters.28 

2. There was a donor emphasis on providing large numbers of small boats to individual fishers, whereas the pre-tsunami 
fishing sector consisted of fishers who worked as crew on larger boats. Not everyone in the sector was interested in 
becoming, qualified to be, or had access to sufficient skills and capital to serve as a boat captain. 
3. The provision of aid boats to arbitrary collectives caused confusion, waste and tension over how to share physical 
assets, as well as resentment from those who worked hard about having to share their catch with others in their groups 
whom they perceived did not earn it.29 

4. Boats and other fisher aid were provided to people with no interest in fishing.30 

Diversion of Aid Restoration; 
Development 

Beneficiaries sold good boats and other forms of fisher aid to obtain cash for day-to-day expenses such as food, housing, 
education, and medical expenses.31 

Alternative Employment 
Opportunities 

Restoration; 
Development 

Demand for physical labor and the range of donor-supported livelihood programs during the reconstruction diverted 
people away from the fishery sector.32  
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programs were designed so that beneficiaries could either breed aid 
animals to increase their stock until they had a viable herd and could 
begin to liquidate animals for sale or personal consumption, or so that 
beneficiaries could fatten up younger animals, sell them, and use part of 
the proceeds to buy new young animals, thus repeating the process. 

Livestock aid was widely appreciated by most respondents. Many 
beneficiaries with pre-tsunami livestock were able to maintain modest 
stock of animals through breeding and selective liquidation – effectively 
restoring their pre-tsunami state36. However, it was common for people 
to gradually reduce their stock – often for personal consumption or to 
obtain funds for household expenses. We found very few cases where 
people were able to significantly increase their stock and as such live
stock aid was largely successful as a supplementary source of occasional 
income and/or subsistence, rather than a livelihood that produced suf
ficient income to support a household. The main impediment to 
restoring livestock or scaling up breeding operations was the diversion 
of aid to pay for immediate needs. Additionally, respondents reported 
that they lacked adequate pens and facilities within temporary housing 
complexes and so it was difficult to rear stock prior to moving into 
permanent housing. Finally, many people reported that their animals 
died due to disease, neglect and auto accidents (Table 7). 

We found that a significant number of beneficiaries who didn’t have 
livestock before the tsunami were able to maintain small numbers of 
stock through breeding and selective liquidation37. However, many 
beneficiaries were not able to maintain their stock past the end of the 
reconstruction period and very few beneficiaries were able to scale-up 
commercial breeding enterprises38. The failures of people without pre- 
tsunami livestock are similar to those with stock prior to the tsunami. 
This is the one sector where we did not get the impression that pre- 
disaster experience was a major influence of outcome. 

4.2.5. Micro-enterprise 
Given the informality of the micro-enterprise sector in Aceh, it is 

difficult to get an accurate accounting of damage caused by the tsunami 
to micro-enterprises. According to some estimates, up to 100,000 micro- 
and small-enterprises were disrupted by the tsunami [31,36]. Regardless 
of exact numbers, it is clear that the tsunami caused massive reduction of 
the human capital, physical assets and infrastructure, and networks of 
customers and suppliers needed for micro-enterprises to function. 
Additionally, large numbers of households lost their homes and wealth 
and were displaced to various kinds of temporary accommodation for 
periods of up to three years, which affected the many pre-tsunami 
micro-enterprises that were carried out on peoples’ property. The 
years immediately following the tsunami were characterized by exten
sive economic disruption and uncertainty which posed severe challenges 
to restoring micro-enterprises. 

Micro-enterprise aid was provided for a wide range of professions 
spanning the retail, production and service sectors. The main kinds of 
aid were productive assets (tools, sewing machines, etc.)43, stock, ma
terials and supplies44, capital (through grants and micro-credit 

programs)45, and capacity building (through vocational and business 
management training)46. It was common for aid to be distributed to 
groups of beneficiaries, often requiring beneficiaries to share or co- 
manage productive assets, or manage financing through ‘revolving 
fund’ loans47. Micro-enterprise programs varied in duration and in
tensity of monitoring and evaluation. 

Initially, support for micro-enterprises targeted restoration of pre- 
tsunami businesses, favouring beneficiaries involved in micro- 
enterprises before the disaster48. This was done through a combina
tion of needs assessment, soliciting proposals from pre-tsunami business 
persons, and working with local government offices and village elders to 
identify people by pre-tsunami profession and level of experience. 

As funding became widely available and as donor and NGO mandates 
shifted to include a more expansive focus on developing livelihoods, 
micro-enterprise programs were scaled up and made available to people 
without experience running businesses before the tsunami49. This was 
especially the case for women, who received significant amounts of 
support for micro-enterprises, especially ones that involved monetizing 
activities associated with the domestic sphere, such as sewing, embroi
dery, cooking and cake baking50. Aid to support livelihood development 
within the micro-enterprise sector had three goals: 1) to support the 
development of micro-enterprises by persons without pre-tsunami 
micro-enterprise experience; 2) to increase the economic productivity 
of micro-enterprises run by people with pre-tsunami micro-enterprise 
experience; and 3) to diversify the range of micro-enterprises in Aceh 
beyond the scope of pre-tsunami enterprises. 

We found that aid helped many of our respondents restore their pre- 
tsunami micro-enterprises51. We estimate that over half of our re
spondents with pre-tsunami micro-enterprise experience received some 
benefit from micro-enterprise assistance52. Providing capital and assets 
allowed proprietors of small retail shops and food kiosks to restart their 
businesses. Provision of tools and capital helped skilled craftspersons 
such as mechanics, bakers, and tailors get back to work. Most successful 
restoration of micro-enterprises occurred after the provision of perma
nent housing (between 1 and 3 years after the tsunami). 

However, many people with pre-tsunami micro-enterprises were not 
able to restart and/or sustain their businesses. This was in part a func
tion of the extreme levels of disruption to markets, infrastructure and 
facilities. High mortality and dislocation rates dramatically reduced the 
customer base and demand within heavily damaged areas. Additionally, 
many respondents reported that they had to divert aid and revenue 
generated from their businesses to pay for immediate household needs 
(and also less essential consumer products). Finally, micro-enterprise 
programs generally did not provide support to rebuild the physical 
infrastructure needed for people to successfully resume business oper
ations such as kiosks, shops and production facilities (see Table 8). 

We found that few beneficiaries without pre-tsunami experience 
were able to develop sustainable micro-enterprises that were sufficient 
to support a household. Once aid stopped at the end of the reconstruc
tion period, many micro-enterprises started by beneficiaries without 

Table 7 
The main challenges that limited the restoration of livestock and development initiatives within the livestock sector.  

Factor Livelihood Approach 
Impacted 

Description 

Diversion of Aid Restoration; 
Development 

Beneficiaries liquidated breeding or fattening stock for personal consumption or to obtain cash for household needs 
and/or to purchase consumer products.39 

Lack of Facilities in temporary 
settlements 

Restoration; 
Development 

The temporary domestic spaces during the reconstruction period were often not suitable for rearing stock because of 
lack of pens and facilities for animal storage, limited accessibility of grazing land, the density of the human population 
living within a site, and the inconvenience caused by the noise and smell of the animals.40 

Lack of Commitment Restoration; 
Development 

Some beneficiaries lacked the time and interest to manage stock – especially if they were dealing with more pressing 
reconstruction concerns/activities or participating in alternative livelihoods during the reconstruction period. Persons 
without pre-tsunami experience with livestock often underestimated the time and effort needed to successfully rear 
animals and especially how much effort it takes to constantly find grazing areas for goats and cows.41 

Stock Die-off Restoration; 
Development 

Stock provided were lost or killed (disease, auto accidents, etc.) before beneficiaries could breed them or otherwise 
obtain value.42  

P. Daly et al.                                                                                                                                                                                                                                     



International Journal of Disaster Risk Reduction 49 (2020) 101650

9

pre-tsunami experience stopped or scaled down dramatically53. We 
encountered many beneficiaries who tried to set up a full-time micro- 
enterprise, failed, and ended up working on an ad-hoc or part time basis 
– often based upon orders received, or for more experienced persons54. 
This was a common outcome for women who lacked pre-disaster live
lihood experience and provided useful additional income55. The most 
successful groups of people without pre-tsunami livelihood experience 
were widows with young children to care for, or women whose husbands 
were no longer capable of earning sufficient income. 

One of the main obstacles preventing the development of micro- 
enterprises was lack of vocational and business skills – even for people 
who participated in donor-supported training and capacity building 
programs. In simple terms, such programs were not sufficient in scope 
and design to get people to a level of skill where customers would pay for 
their services or products. Many respondents struggled to manage the 
financial aspects of their business. The large number of participants 
within similar livelihood development programs created a surge of 
people all trying to start up and maintain the same kinds of businesses 
within the same areas at the same time. This supply generally exceeded 
local demand. Many beneficiaries diverted micro-enterprise develop
ment aid to pay for household needs and purchase unproductive con
sumer products. Respondents also reported that it was difficult to start 
up and maintain a micro-enterprise because of personal trauma, dislo
cation, diversion of labor, market misalignment, and domestic pressures 
(Table 8). 

5. Discussion 

Significant efforts were made by donors and NGOs to provide 
comprehensive and integrated livelihood assistance packages across 
tsunami affected areas. This aid aimed to restore pre-tsunami livelihoods 
and promote new economic opportunities. Given the wide range of 
projects, donors and implementors, and beneficiaries, it is no surprise 
that the range of outcomes is equally wide. However it is possible to 
identify broad trends in livelihood outcomes. 

It is important to first acknowledge that there are a number of lim
itations to our study that could affect our results, interpretations, and 
recommendations. While we are comfortable that our data accurately 
captures the overall dynamics of livelihood assistance in our study 
zones, our sample is not statistically representative. Given that aid was 
not distributed evenly by the same organizations across all tsunami- 
affected areas, it is likely that our data do not account for all possible 
experiences and outcomes. When analysing our data, we encountered a 
wide range of personal experiences, perspectives, and outcomes. In our 
summaries we focus on presenting what we feel are the most common 
and representative narratives of aid distribution and utilization based 
upon the relative frequency of mention by respondents, and by trian
gulating responses from different categories of stakeholders (aid re
cipients, NGO workers, village leaders, etc.). Because we conducted 
research almost a decade after the tsunami, we faced issues with 
respondent recall. While we do not feel that this changes the overall 
narrative, it limits our ability to provide precise assessments of aid 

Table 8 
The main challenges that limited restoration and development of micro-enterprises.  

Factor Livelihood Approach 
Impacted 

Description 

Market Disruption Restoration; 
Development 

The severe disruption of markets, supply chains and customer base in the first three years after the tsunami made it 
difficult for people to pick up where they were right before the tsunami. During the first three years of the 
reconstruction the basic conditions that allowed for sustainable operations before the tsunami did not exist. 
Additionally, the ‘new normal’ after the reconstruction period was not always conducive for restoring micro- 
enterprises if people could not adapt. 

Lack of Infrastructure Temporary 
displacement 

Restoration; 
Development 

The completion of permanent housing commonly took between one and three years. This was a major impediment 
for people who had based their pre-tsunami micro-enterprises out of their homes. This extended temporary flux 
made it difficult for micro-enterprise proprietors to have a stable customer base with reliable purchasing power. 

Trauma and Dislocation Restoration; 
Development 

The extensive personal trauma caused by the tsunami and the disruption caused by life in temporary accommodation 
made it difficult for some to concentrate on their micro-enterprises, making some especially vulnerable to even 
relatively minor set-backs or failures. 

Aid Diversion Restoration; 
Development 

Livelihood assistance and/or revenue was often diverted to pay for daily household needs and/or non-productive, 
non-essential items. This limited the ability of people to fund and/or reinvest in their micro-enterprise.56 

Inappropriate or Inadequate aid Restoration; 
Development 

Assets were commonly provided to people who lacked the skills to productively use them, or had no interest in using 
them. In some cases, the assets provided were not suitable for livelihoods, or were expensive/difficult to operate and 
maintain. The limits of capital provided from grants and loans was often too small to be useful when setting up a 
micro-enterprise. 

Tensions with Collective Aid Restoration; 
Development 

Aid packages were commonly given to groups, both in terms of physical assets to be shared and capital as part of 
micro-credit funds. Aid provided to groups led to tensions about sharing, ownership, distribution of profits, and 
obligations to re-pay.57 

Lack of Capital Restoration; 
Development 

The lack of access to short-term operational capital to produce orders, carry out services, etc. Prior to receiving full 
payment made it difficult for people in marginal economic situations to sustain or expand operations.58 

Diversion of Labor Restoration; 
Development 

The diversion of labor because of economic opportunities created during the reconstruction including construction, 
working for NGOs, and participating within donor supported alternative livelihood programs shifted some people 
away from their pre-tsunami micro-enterprises. 

Inadequate Skills Development Few beneficiaries who participated in short-term vocational training programs (such as sewing, cake baking, 
electronic repair, etc.) were able to obtain professional quality skill sets necessary to be successful.59 

Market Misalignment Development The large numbers of participants within micro-enterprise programs created high levels of competition within a few 
sectors in small geographic areas. This flooded markets with people with similar (remedial) skill sets, business plans, 
and aid packages, often training more beneficiaries than local markets could reasonably support.60 

Efforts to introduce new products and services that were not common in Aceh before the tsunami often failed to 
appreciate local market demand, the function of supply chains, and whether producers in Aceh had a comparative 
advantage in making certain products (for example, there were programs to introduce batik textile manufacturing, 
but there was not extensive demand in Aceh for batik, and local producers could not compete in the export market 
with long-established producers based elsewhere in Indonesia or overseas). 

Domestic Pressures Development There were explicit efforts to use micro-enterprises and micro-credit programs to create economic opportunities for 
woman who were not formally employed before the tsunami. However, it was common for women, including many 
who were serious about trying to set up a micro-enterprise, to struggle to balance their domestic responsibilities with 
managing the micro-enterprise.61  
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outcomes for specific livelihood projects. Finally, while we were able to 
track down and interview Acehnese NGO workers, it was not possible 
within the scope of our study to interview external aid actors who played 
instrumental roles designing and implementing livelihood assistance 
programs during the reconstruction. Our main sources of data from 
implementors comes from project concept notes and reports, both of 
which were produced by aid organizations. With these caveats noted, we 
now present a summary discussion of our key findings. 

Livelihood Stabilization: Emergency cash transfers and cash-for-work 
programs provided a vital lifeline for households immediately after 
the tsunami. This allowed beneficiaries to manage their needs, partially 
offset their lack of income, and start to resume their lives. This capital 
infusion helped to revitalize local markets and facilitate clearing rubble 
and other communal projects. However, the funding available was not 
sufficient to prevent the liquidation of productive assets – the primary 
goal of livelihood stabilization. While few people had productive assets 
that survived the tsunami, it was common for beneficiaries to sell or 
exchange productive economic assets received from livelihood pro
grams, and/or divert capital and revenue to obtain cash for day-to-day 
needs or purchase non-productive consumer assets. This diversion of 
livelihood assistance most likely reduced the economic impact of live
lihood programs. 

Livelihood Restoration: Livelihood aid helped many beneficiaries to 
restore pre-tsunami livelihoods, especially when aid packages replaced 
lost or damaged assets with similar assets and provided capital. How
ever, there were clear limits to what could be restored. While aid 
packages generally contained a sensible mix of capital and assets, in 
some sectors (such as fishing) the poor quality and design of aid limited 
restoration. Additionally, the artificial and often arbitrary groups that 
donors and NGOs widely used to increase distribution efficiency failed to 
align with how livelihoods actually function, neglected to leverage the 
strengths of local authorities (formal and informal), and created un
necessary waste and tension. The scale of disruption to local markets, 
infrastructure, supply chains, and customer bases caused by the disaster 
were often insurmountable – irrespective of aid. The conditions after the 
tsunami were challenging – as people took years to move from tempo
rary accommodation to permanent housing. This meant that many 
livelihoods had to first adjust to the chaotic temporary phase of the 
reconstruction and then re-adjust to the new post-tsunami reality. Even 
very generous and well planned out livelihood restoration programs can 
only have so much influence over outcomes following a disaster as 
devastating as the 2004 tsunami. 

Livelihood Development: Livelihood development programs met with 
low rates of success, especially when factoring in the amounts of re
sources expended. It was difficult for people without pre-disaster live
lihood experience to successfully start a new livelihood based upon aid 
programs. It was especially difficult for people lacking sufficient voca
tional and business management skills to set up and operate a micro- 
enterprise. However, we found that a significant number of livelihood 
participants without pre-tsunami experience, including many women, 
were able to use the training they received to find ad hoc, part-time work 
- usually in support of someone with pre-disaster experience. While 
more modest than the goals of most donors, this form of livelihood 
promotion is much more feasible and arguably better use of limited 
resources than encouraging people to start up micro-enterprises. 

Technical support and small business training resulted in only minor 
changes in the conduct of pre-tsunami livelihoods. For agriculture and 
aquaculture, technical changes were often the result of more extended 
collaboration between beneficiaries, aid providers, and local govern
ment departments - allowing for a gradual long-term development of 
skill sets supported by monitoring. Investments in infrastructure, such as 
new roads, refurbished ports, markets, and processing facilities 

supported livelihood development. We have seen evidence, especially 
within the fishing sector, of increasing employment opportunities and 
value chain enhancement brought about by such infrastructure im
provements. Below we elaborate on the main factors that influenced the 
effectiveness and sustainability of the different categories of livelihood 
assistance. 

5.1. Factors influencing aid outcomes 

5.1.1. Overly inclusive beneficiary selection and aid targeting 
Perhaps the most important determinant of the success and sus

tainability of livelihood programs was the selection of aid beneficiaries. 
It was widely reported by our respondents that projects were much more 
likely to be successful if they targeted the rehabilitation of pre-tsunami 
livelihoods through providing assets, financing and training to help 
replace what was lost during the tsunami. Targeting livelihood aid to 
people with pre-tsunami livelihood experience allowed donors to 
leverage pre-existing capacities, skillsets, business knowledge, work 
ethic, motivation, and market networks. This finding strongly supports 
aid targeted at livelihood restoration and concurs with other studies of 
post-disaster livelihood aid [25,27,37]. 

Many of our respondents mentioned that the motivation, dedication 
and work ethic of beneficiaries was a major factor separating those who 
succeeded from those who failed. The vast majority of our respondents 
told us that it didn’t matter what aid was provided if beneficiaries were 
not willing to put in the hard work and make sacrifices to succeed. Many 
respondents were puzzled that NGOs provided aid to people who were 
not interested in livelihoods, or who clearly lacked the skills and/or 
experience in a particular livelihood. 

5.1.2. Insufficient training in vocational and business management skills 
Significant levels of vocational skills are required to successfully 

engage in livelihoods at a professional level. This level of skill, even for 
‘traditional’ livelihoods such as fishing, farming, baking, etc., is often 
the product of a lifetime of experience. A respondent told us that many 
participants within a sewing livelihood program failed to start a business 
because “they were not experts in sewing … maybe they were house
wives or worked in other sectors. Unfortunately, only people who were 
already tailors were able to take advantage of the livelihood aid and run 
a business that is still successful today.” This point came up repeatedly 
across all sectors. To be successful, beneficiaries needed sufficiently high 
skill sets within their profession to provide commercially viable services 
or products. It was difficult for beneficiaries who lacked a foundation of 
prior experience and skills to obtain ‘professional grade’ vocational 
skills that could sustain a business within relatively brief training pro
grams. However, some beneficiaries without pre-tsunami livelihood 
experience were able to acquire sufficient vocational skills to find casual 
and part-time employment doing low-skilled work. 

Many beneficiaries were not able to establish or maintain a sus
tainable micro-enterprise because they could not map out and stick to a 
business plan, manage their finances, market their products, and re- 
invest revenue into their enterprise over an extended period. This was 
a major obstacle for many beneficiaries – even those with prior liveli
hood experience. Many beneficiaries struggled to separate revenue from 
household income, which depleted capital needed for replenishing 
stock, offsetting asset depreciation, and buffering uncertainty. Re
spondents commonly cited the costs of supplies and other forms of 
overhead as reasons why their business failed, or were difficult to 
maintain. Many complained that they did not receive additional aid. 
Donor-provided business training programs that enrolled people with no 
previous livelihood experience typically were brief and only provided a 
superficial engagement with the subject. Overall we found that the 
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ambitions of such capacity enhancement programs greatly exceeded the 
practical realities of what they could accomplish. 

5.1.3. Diversion of aid 
The priority of many beneficiaries was understandably the day-to- 

day survival and comfort of their families. This led to a significant 
percentage of livelihood aid being diverted towards household needs 
such as communication, food, school fees, clothing, etc. We found many 
instances were people sold assets that they received from livelihood 
restoration and development programs. It was common for micro-credit 
programs and revolving funds to fail because people used the cash for 
non-livelihood uses. It was also common for people to start up a liveli
hood but to divert the revenue generated for household purposes. 

5.1.4. Long-term damage and disorientation from the tsunami and 
reconstruction 

The tsunami caused extensive physical damage and environmental 
degradation that limited livelihood restoration, especially for agricul
ture and aquaculture. The complete decimation of the built environment 
dramatically reduced the assets, networks and labor needed for liveli
hoods as well as a significant percentage of household wealth. Many 
beneficiaries, including people with pre-tsunami livelihood experience, 
reported that they were not able to focus and commit their time to 
building a livelihood during the first several years of the reconstruction, 
which was when most of the livelihood programs were rolled out. 

5.1.5. Loss of Lives and Diversion of Labor 
The tsunami killed large numbers of people and wiped out an 

accumulated body of skills, experience, connections and knowledge that 
were vital to economic functioning. The loss of life also greatly reduced 
the base of customers during the first several years after the tsunami. 
High mortality rates created complex inheritance scenarios and in some 
cases people who inherited land and/or businesses lived outside the 
village and, as was common in agriculture, had little interest in moving 
to the village and continuing the livelihoods of those who died. 

This disorientation was exacerbated by the wide-range of livelihood 
opportunities suddenly made available, both in the form of livelihood 
assistance programs and cash-for-work (i.e. providing manual labor, 
working for NGOs as translators or drivers etc.). The widely inclusive 
selection process of many livelihood programs, which used incentives 
such as cash and food, led large numbers of people to participate in 
livelihood development programs. For many of these beneficiaries, 
participating in and receiving aid became a form of livelihood during the 
first three years after the tsunami. This diverted attention away from 
traditional livelihoods such as fishing, agriculture, and aquaculture. 

5.1.6. Market capacity and alignment 
The number of participants within livelihood programs, especially 

micro-enterprises, greatly exceeded the capacity of local markets to 
absorb. Livelihood development programs flooded markets with many 
people with similar skill-sets, business plans, and aid packages. This 
competition made it virtually impossible for all beneficiaries who 
received aid, and were motivated to run a business, to be successful, 
including people with success at running a business before the tsunami. 
A respondent summed up the general sentiment: “who will buy all of 
these cakes?” 

It was common for livelihood programs to provide beneficiaries with 
collective support. However, it was rare to find a group intact five years 
after receiving aid. Most of the group members were not fully invested in 
or able to succeed within their initial group. People who successfully set 
up businesses were often critical of groups and resented being grouped 
with people who were not interested in setting up a business. 

5.2. Model for efficient use of post-disaster livelihood assistance 

We present a model for structuring livelihood stabilization, 

restoration and development programs to increase effectiveness and 
efficiency informed by our analysis of post-tsunami livelihood aid in 
Aceh (Table 9). We suggest that livelihood assistance could be more 
productive and cost effective if 1) aid is more carefully targeted and 
livelihoods are prioritized based upon how essential they are and when 
the post-disaster situation is suitable for them to be successful and sus
tainable; 2) stabilization, restoration, and development aid should be 
sequenced to be mutually supportive; and 3) aid is provided with a 
realistic understanding of what is possible at different phases of a post- 
disaster reconstruction. 

Livelihood Stabilization: Providing ‘daily living grants’ or cash sti
pends can give households flexibility to strategize how best to adapt to 
the dislocation and relocation common during the emergency phase. 
While some recipients invested this funding into their livelihoods, most 
used such funding to support day-to-day living costs. Therefore, donors 
should not expect that small cash stipends and payments from cash-for- 
work programs will be used by beneficiaries to restore or develop live
lihoods. Livelihood stabilization programs should expand the list of 
what are considered ‘basic necessities’ to include domestic goods 
essential for running a household such as clothing, school supplies, 
kitchen equipment, etc., as we found many households diverted liveli
hood assets or capital to restore basic household assets. Cash-for-work 
programs injected liquidity into households and local markets, while 
mobilizing labor to clean rubble, clear fields, and rebuild vital 
communal infrastructure. Cash-for-work programs should be considered 
part of livelihood stabilization as well as restoration. It is essential that 
donors ensure there are alternative ways to access cash for people who 
are not able to participate within cash-for-work programs. 

Typically, livelihood stabilization programs wind down after debris 
and rubble have been cleared and the emergency phase is over. The Aceh 
case suggests that it is important to synchronize continued livelihood 
stabilization with the duration of livelihood restoration and develop
ment projects to limit the need for beneficiaries to sell economic assets, 
stock, and capital obtained through livelihood assistance programs. Liveli
hood stabilization should be a supporting component of livelihood 
restoration programs until beneficiaries and their livelihoods/enter
prises are economically sustainable and able to cover the costs of 
household needs. Cash-for-work programs should anticipate longer- 
term construction and physical labor needs during the reconstruction 
period and, when possible, be designed so that participants acquire skills 
and experiences to continue in the labor force after cash-for-work pro
grams end (merging livelihood stabilization with livelihood 
development). 

Donors need to monitor economically marginal households that are 
attempting to restore or set up a new enterprise to determine how long 
they should provide livelihood stabilization assistance. It may be 
necessary to provide extra financial and material support to new 
workers trained during livelihood development programs to ensure that 
they are able to stabilize the economic situation of their households. 
However, caution must be taken as there is a danger of 1) building up 
longer-term dependency on continued aid, and 2) creating social ten
sions between vulnerable households who are trying to establish an 
enterprise (and thus receiving continued support) and vulnerable 
households who are not trying to establish an enterprise (and thus do not 
receive continued support). 

Livelihood Restoration: Needs assessments should determine which 
pre-disaster livelihoods are most essential to the functioning of tempo
rary settlements and can reasonably be resumed in difficult and unstable 
post-disaster environments. Donors should prioritise immediate assis
tance in the form of capital (grants) and asset replacement/provision to 
quickly jumpstart targeted essential livelihoods. As the reconstruction 
progresses, livelihood programs can support an increasingly wide range 
of livelihoods beyond the more narrowly defined list of ‘essential’ live
lihoods prioritized during the early reconstruction period. Livelihood 
restoration is best supported by identifying which losses caused by the 
disaster are the main impediments to restoring different pre-disaster 
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livelihoods. The closer aid comes to matching what was lost during the 
disaster, the more efficient and effective the outcome. 

Cash-for-work was essential for resuming agriculture and aquacul
ture and most likely contributed to the resumption of other livelihoods. 
However, we found that cash-for-work programs tended to draw people 
away from re-starting their pre-tsunami livelihoods, which consequently 
slowed the restoration of parts of the local economy. It is crucial to 
design both cash-for-work and livelihood restoration programs in such a 
way that people are encouraged to re-start their previous livelihoods as 
soon as conditions are viable. 

Many livelihoods require physical spaces, facilities, and infrastruc
ture to function. However, donors provided only limited support to 
rebuild such facilities or provide temporary facilities after the tsunami, 
which limited the pace of livelihood restoration. Donors and govern
ments should prioritise the construction/provision of temporary eco
nomic infrastructure such as shops, warehouses, food places, production 
centers, etc. This should be done both within temporary settlements and 
as early as possible at in situ reconstruction settlements, or the site of 
new permanent housing. 

Donors should synchronize livelihood restoration initiatives with the 
construction of permanent housing and wider communal infrastructure. 
Given that many micro-enterprises were physically integrated into do
mestic spaces before the tsunami, livelihood restoration can be expe
dited by incorporating work space into the design and construction of 
permanent housing for some beneficiaries. The importance of different 
forms of infrastructure to the timely resumption of livelihoods should be 
an explicit consideration when planning, scheduling and implementing 
large scale physical infrastructure projects. Finally, aid providers need to 
be aware that a combination of short-term employment opportunities 
during the reconstruction process and the wide scale and inclusive 
availability of livelihood development programs can distract from par
allel livelihood restoration programs. 

It can often take years after a major disaster for people to achieve a 

sustainable steady state where they can withstand economic stresses and 
unforeseen challenges. It is important for aid providers to continue 
careful monitoring of beneficiaries and to start transitioning these ef
forts to local government or NGOs. One of the main impediments for 
maximizing the economic benefits of livelihood restoration programs 
was the lack of access of short-term operational capital. Special micro- 
credit schemes specifically for this purpose, with stringent rules and 
monitoring, should be made available where needed. Supporting the 
restoration of livelihoods is a multi-year commitment. 

Livelihood Development: We found that livelihood development was 
much less effective than livelihood stabilization or restoration. We 
therefore recommend caution when it comes to rolling out livelihood 
development programs, especially during the early phases of the 
reconstruction. Livelihood development aid during this period should be 
conceptualized as two distinct tracks. The first track should focus on 
livelihood development programs for people with pre-disaster livelihood 
experience. This assistance should provide vocational, business man
agement, and/or technical support to help people enhance the economic 
productivity and resilience of their livelihoods. Additionally, there is 
scope to provide limited amounts of capital, assets, and training to 
support people with pre-disaster livelihood experience to transition into 
new forms of livelihood, especially if there are potential obstacles pre
venting someone from resuming their pre-disaster livelihood. 

The second track is for people lacking pre-disaster livelihood expe
rience. We recommend (if resources allow) widely inclusive, short-term 
financial literacy training while people are living in temporary accom
modations irrespective of their livelihoods and goals. Such programs do 
not need to be associated with specific livelihoods, but rather should 
include a range of small business management and household finance 
management. Our research shows that such programs can make a pos
itive impact upon both the effectiveness of livelihoods and lead to a 
more informed management of household finances, which often over
lapped. Livelihood development programs can also provide vocational 

Table 9 
Summary of livelihood assistance model based upon our research findings in post-tsunami Aceh. The shading indicates what was done during the Aceh recon
struction (not shaded) and what our model proposed for future cases (shaded grey). 
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skills training (but without extensive allocation of assets, consumables, 
and capital) that explicitly aim to instill a sufficient level of vocational 
skills so that participants can work for more established professionals, 
and/or carry out ad hoc and part time work. This is a far more realistic 
goal than supporting people to establish new micro-enterprises that they 
have to run by themselves. Such programs would combine significant 
vocational training with hands-on work and apprentice placements 
(ideally with beneficiaries with pre-disaster experience receiving live
lihood restoration assistance). This could help people find work, reduce 
the pressures to manage a micro-enterprise, and reduce the need to have 
high quality professional vocational skills. This could serve as an eval
uation period to find suitable candidates to participate in more rigorous 
livelihood development programs. 

As the situation stabilizes and people begin to return to permanent 
housing, livelihood development assistance can expand to focus on three 
goals if there are sufficient resources available. Assistance could be 
provided to help people expand the scale and scope of their livelihoods, 
professionalize their operations, and to train and hire more employees. 
This would require a combination of access to capital, additional 
training, and administrative support to deal with the legal requirements 
of formalizing a business. The second goal is to provide support for 
people who were not able to restore their pre-tsunami livelihoods but 
are interested in working. Not all livelihoods can be restored, and so it is 
important to have dedicated support to help people transition to 
different forms of livelihood/employment. 

The third goal is to provide a supportive environment for people who 
lacked pre-disaster livelihood experience and participated in post- 
disaster livelihood programs. We found large numbers of beneficiaries 
who lacked professional skill sets but were able to work in a limited 
capacity. Efforts should be made to help incorporate people in this 
category within established businesses. Continued assistance should be 
provided to a selected range of livelihood beneficiaries who excelled 
during vocational training and demonstrate a high likelihood of being 
able to manage a sustainable livelihood/micro-enterprise. This latter 
goal can potentially transition into a long-term development project, but 
we feel it is largely outside the scope, resources, capabilities, and time 
frame of a post-disaster reconstruction initiative to manage such longer- 
term commitments. Such initiatives are better left to government 
agencies and donors/NGOs with the experience, resources, commitment 
and mandate to engage in longer-term economic development 
initiatives. 

6. Conclusion 

The livelihood programs in Aceh, in conjunction with aid in other 
sectors, played a major role in helping the people of Aceh rebuild. Given 
the significant resources invested, this is encouraging, and suggests that 
livelihood aid had positive impacts. While our data does not allow for a 
detailed quantitative assessment of return on investment for specific 
projects, it does provide a useful ‘big-picture’ overview that contributes 
to discussions about conceptualizing and implementing livelihood sup
port in post-disaster situations. 

One of the main ‘lessons learned’ is that modest ambitions are most 
likely to result in more efficient and effective uses of aid and that these 
ambitions need to be firmly grounded in the both the pre-disaster eco
nomic situation and in post-disaster realities. The tsunami response 
received an unusually high level of funding, and therefore agencies had 
the relative luxury of rolling out widely inclusive projects and spending 
on livelihood programs that aligned with international humanitarian 
mandates to ‘build-back-better’ to reduce economic vulnerabilities. 
However, in a situation with less funding, difficult trade-offs need to be 
made between investing livelihood aid in ways that will most likely 
provide higher success rates (livelihood stabilization and restoration), 
and investing in livelihood development, which arguably is less likely to 
succeed. 

This raises several questions about the potential of post-disaster 

livelihood assistance: Were the limitations we identified in Aceh to 
restore and develop livelihoods the result of recipients and participants 
not being in a position during the reconstruction period to fully benefit 
from what was offered? Or were they the result of the types of aid and 
levels of capacity building not being designed in a way that could allow 
for longer-term development? We feel the limitations derive from both 
the difficult position of aid recipients and the conceptual suitability of 
aid programs. This leads to another important question: Could different 
aid packages have led to more promising development outcomes? As 
outlined in our model above, we feel there are ways for post-disaster 
livelihood assistance to support better and more efficient outcomes. 
However, we also feel that the pressures and constraints faced by both 
disaster-affected persons and aid organizations within the chaotic, 
emotionally intense, and all-to-brief formal reconstruction periods are 
inherently incompatible with the kinds of interventions that are needed 
to support higher levels of economic development. It could take years for 
a post-disaster situation to stabilize enough so that people could better 
leverage aid, and sustainable development initiatives require intensive 
commitments from aid agencies that extend far beyond the narrow 
‘reconstruction’ window. 

The Aceh case makes it clear that there are inherent inconsistencies 
between the mechanisms through which large-scale aid efforts are 
implemented and the types of support that would work best for house
hold livelihoods. The optimal way to support both livelihood restoration 
and development would be to have unique interventions that are 
customized at the household level, based upon a comprehensive analysis 
of local markets, available resources and funding, and beneficiary ca
pacities. This is logistically and financially difficult to carry out in 
practice. We suggest that designing livelihood aid programs in a more 
structured manner (as outlined above) could help to shape livelihood 
interventions to better fit distinct categories of beneficiaries based upon 
livelihood type, level of skills, and experience. However, this requires 
prioritizing different groups of beneficiaries based upon variables such 
as type of livelihood, the schedule and progress of reconstruction, and 
levels of pre-disaster skills and experience. 

How to set priorities touches upon a final set of conceptual chal
lenges regarding livelihood aid in post-disaster situations. Livelihood 
programs in post-tsunami Aceh show that donors and aid providers are 
trapped in a somewhat awkward position between two different and 
potentially mutually exclusive goals. The humanitarian impulse is to 
provide support widely and especially to engage in livelihood develop
ment to help address underlying social and economic vulnerabilities. 
This is coupled with apprehension that aid should not reinforce pre- 
disaster economic and political hierarchies. This humanitarian logic 
supports wide-spread and non-discriminatory livelihood development 
programs carried out in parallel with livelihood stabilization and 
restoration programs. However, this might potentially clash with more 
pragmatic institutional goals of efficiently investing aid resources to 
maximise economic impact. 

Our data suggests that if the broader goal is revitalizing economies 
damaged by a disaster, then it is more effective to invest resources in 
people who are most likely to productively utilize them and potentially 
better positioned to restore markets and generate employment. How
ever, this is likely to replicate pre-disaster economic inequality. A trade- 
off between inefficiency and inequality is unappealing, but our study 
suggests it exists. Carefully identifying the diverse goals driving liveli
hood aid and the strategies to achieve those goals can help aid providers 
and affected communities find an appropriate balance that effectively 
re-starts the local economy while also providing opportunities to 
improve their livelihoods. 
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