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Abstract Some of the buildings in Aceh Province, Indonesia 
constructed after the 2004 earthquake and tsunami disaster 
were found vulnerable. The vulnerable buildings were retrofit-
ted to make them safer and child friendly. Save the Children, 
one of the implementing agencies, assumed that the process 
of retrofitting would attract interest from the communities, raise 
their earthquake awareness, stimulate earthquake safe con-
struction practices, and contribute to earthquake disaster risk 
reduction. It was also assumed that the retrofitting process 
would benefit the communities through knowledge transfer of 
safer construction practices. To assess the impact on aware-
ness and knowledge transfer of the retrofitting work carried 
out by Save the Children from 2005 to 2008, a survey was 
carried out in 2009. A total of 104 people who were directly 
involved in the retrofitting/rehabilitation process were inter-
viewed. The survey covered four districts in Aceh Province, 
Indonesia where schools, health facilities, and houses were 
retrofitted. The survey results show that the respondents felt 
that the impact of retrofitting work on transferring knowledge 
in the communities was not significant. However, the respon-
dents felt that the retrofitting work had a definite impact on 
raising awareness of disaster risks and measures for disaster 
risk reduction.

Keywords Aceh Province, disaster awareness raising, disas-
ter risk reduction, Indonesia, knowledge transfer, retrofitting

1 Introduction

The December 2004 Indian Ocean Tsunami affected Aceh 
Province, Indonesia very severely and caused the loss of more 
than 200,000 lives. Immediately after the tsunami, many 
humanitarian and aid agencies were involved in rebuilding 
the devastated areas and invested in reconstruction and infra-
structure development of the region under the coordination of 
the Aceh and Nias Rehabilitation and Reconstruction Agency, 
commonly referred to by its Indonesian acronym, BRR. In the 
process of rebuilding Aceh, many residential houses, schools, 
and health facilities were constructed by different agencies. 
As the extent of the damage was unimaginable and the aid 

agencies were under pressure to build thousands of facilities 
in a limited amount of time, most of the agencies had to work 
with scarce materials and human resources. Moreover, Aceh 
was embroiled in an armed conflict for 30 years and social, 
political, and legal institutions were hardly functional even 
before the disaster. The tsunami washed away everything and 
transformed the coastal areas into barren fields, which practi-
cally ruled out any effective involvement of the communities 
in rebuilding the tsunami affected areas. 

The aftermath of the 2004 earthquake and tsunami pre-
sented an unprecedented situation, in terms of the scale of the 
destruction and the scale of the aid after the disaster. There 
were huge constraints—political, organizational, environ-
mental, and logistical—in the field that made the reconstruc-
tion effort ineffective. Because of the long-running violent 
conflict prior to the disaster, Martial Law was in effect 
restricting expatriate access to the province. 

Many organizations had trouble scaling up their activities 
even with more funding than they had ever had before and 
were under tremendous pressure to spend the funds quickly 
(Kennedy et al. 2008). It became clear that the “humanitarian 
agencies lacked the know-how and expertise to lead a mass 
building exercise” (Oxfam International 2005, 11). It was dif-
ficult for the local governments to finalize a plan for moving 
forward. In April 2005, the Aceh and Nias Rehabilitation and 
Reconstruction Agency (BRR) was created by the Indonesian 
central government. The agency drafted policies and 
guidelines to create common standards and practices and to 
implement housing reconstruction projects through direct 
contracting. One of the major problems with the rebuilding 
process was demand for masonry houses, which were often 
preferred as appearing to represent “modernization” and 
development (Kennedy et al. 2008), although they are neither 
suited to the climate of Aceh, nor the optimal choice consider-
ing the earthquake risk that the region is exposed to. The 
prevalent practice in the region was construction of timber 
houses for which the locals had both knowledge and skill. As 
the technology for masonry buildings was relatively new, the 
construction activities entailed more training. 

Although the problems of quality, priority, and approach 
regarding construction were in the mainstream discussion of 
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development agencies, the agencies were under pressure to 
meet the immediate needs of hundreds of thousands of people 
in a short time. The development agencies, both donors and 
implementing agencies, were under pressure to construct 
schools, health facilities, and houses in a rush. The result was 
poor quality buildings, vulnerable to future hazards such as 
earthquakes and floods. To address this vulnerability, some 
of the agencies carried out vulnerability assessments of the 
newly constructed buildings and quantified their vulnerability 
(Shrestha et al. 2012). 

Once the new buildings were found to be vulnerable, some 
agencies decided to retrofit and restrengthen the newly con-
structed buildings rather than to demolish them and erect new 
structures. The house owners and communities, however, 
demanded that new buildings be constructed because they 
feared that the retrofitting process would be time-consuming, 
more costly, and technologically unfeasible. In many instance s 
this view was shared by the development agencies. Retrofit-
ting of buildings was a relatively new field, even for technical 
personnel, at that time. One of the concerns about retrofitting 
was the cost-effectiveness of the technology. A study carried 
out after the completion of the retrofitting work implemented 
by Save the Children revealed that retrofitting is very cost-
effective if carried out with proper measures (Shrestha et al. 
2012). The study justified, albeit in hindsight, the effective-
ness of retrofitting from the financial point of view. The 
difficult aspect of technological feasibility was overcome in 
the project by adopting local technology, local resources, and 
local artisans. 

The retrofitting work was conceptualized as an initiative 
with full community participation and local-level engage-
ment for awareness raising and knowledge transfer. One of 
the five priorities of the Hyogo Framework for Action 2005–
2015 (HFA), a commitment signed by 168 countries in 2005 
to build resilience of nations and communities by 2015, is the 
“use of knowledge, innovation, and education to reduce 
underlying risks” (UNISDR 2005, 9). The Hyogo Framework 
for Action also underscores community participation and 
technology transfer as two cross-cutting issues for disaster 
risk reduction. Pearce (2003) suggests that for successful 
implementation of mitigative strategies, the disaster manage-
ment process must incorporate community participation from 
the local decision-making level.

Although community participation is vital, attracting 
community interest and sustaining that interest is challenging 
(Karanci and Aksit 2000). Furthermore, participation in 
community based disaster preparedness may not be effective 
in raising awareness to the extent of reducing vulnerability, as 
receiving information does not ensure that the information 
is used for making decisions that effectively reduce vulnera-
bility (Subedi 2010). The participation of users in up-front 
decision-making leads to positive results in terms of building 
processes and outcomes but “despite often-good intentions, 
this level of participation is rarely obtained and the capabili-
ties of the users are often significantly wasted” (Davidson 
et al. 2007, 100).

Many factors affect the effectiveness of community par-
ticipation programs. After comparing disaster preparedness 
of participants attending a disaster training program with that 
of people who had not attended the program, Karanci, Aksit, 
and Dirik (2005) argue that male community members with a 
higher level of education and smaller household size who are 
concerned about future disasters and participated in a disaster 
awareness program contributed to disaster preparedness 
behaviors. Allen (2006) warns that community based disaster 
preparedness (CBDP) initiatives have the potential both to 
empower and disempower, and warns against treating CBDP 
as a panacea to disaster management problems. There is a 
danger that community-based initiatives may place greater 
responsibility on the shoulders of local people without 
necessarily proportionately increasing their capacity to for-
mulate initiatives according to community understandings 
and priorities.

The retrofitting work of Save the Children was carried 
out to reduce the vulnerability of the structures and with the 
assumption by the decision makers that the process of retro-
fitting would raise interest from the communities and attract 
their participation. Participation was assumed to have an 
impact on the communities by promoting knowledge of 
safer construction and raising awareness of disaster risks. 
This article presents a field study of perception of people 
on impact of the retrofitting works on knowledge of safe 
construction practices and awareness of disaster risks and 
measures for disaster risk reduction after the retrofitting work. 
The field study covers retrofitting of schools as part of the 
retrofitting projects that included many public facilities such 
as schools and hospitals and private residential houses in 
Aceh, carried out by Save the Children from 2005 to 2008. 

2 Retrofitting Work in Aceh

The location of the retrofitting projects carried out by Save 
the Children on school buildings, health facilities, and houses 
in the study area is shown in Figure 1. The study area includes 
Pidie, Pidie Jaya, Bireuen, and Aceh Utara Districts of Aceh 
Province, Indonesia. Schools were selected for the study pur-
pose because the work on schools involved the participation 
of a cross-section of people such as representatives of school 
management bodies, teachers, and local people from the 
communities.

2.1 Damage Assessment

The 2004 earthquake and the tsunami that followed caused 
unprecedented losses in the history of Aceh. The scale 
of damage and loss led, in some cases, to the wiping out of 
entire communities in parts of Aceh. The summary damage 
scenario from the assessment carried out by the International 
Organization for Migration (IOM) in April 2005 is given in 
Table 1.
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Table 1. Summary of damage in Aceh Province, Indonesia, following the December 2004 earthquake and tsunami

Damaged Buildings and Infrastructure Extent of Damage Percentage

Housing and settlement Settlement areas 173,673 ha 34.8 
Houses 116,880 units 57

Public buildings Health facilities 693 units 66
School buildings 1,662 units 46
Government buildings 1,412 units 70.6
Markets/Kiosks 1,416 units 75

Infrastructure Arterial roads 654 km 27.5
Provincial highways 603 km 38
Bridges 2,267 units 66.5

Source: IOM (2005).

Figure 1. Location of Save the Children retrofitting projects 
in Aceh Province, Indonesia. In this study only sites with 
retrofitting of school buildings in Pidie, Pidie Jaya, Bireuen, 
and Aceh Utara Districts were considered

2.2 Save the Children’s Response

As part of the relief effort, Save the Children made commit-
ments to support the tsunami affected populations in their 
efforts to return home. Save the Children’s response included 
providing permanent houses, school buildings, and health 
facilities and the rehabilitation of existing tsunami affected 
health facilities. By 2009, Save the Children had built 1,025 
homes, 42 schools, 18 health facilities, 4 community learning 
centers, and 8 early childhood development buildings across 
7 districts in Aceh. All housing built/retrofitted incorporated 
earthquake-resistant design along with all other basic 
facilities. 

Throughout the program implementation, Save the 
Children was committed to providing safe and child friendly 
facilities to beneficiaries. Some of the child friendly features 
included in the design are ramps for disabled children, 
rounded corners of external walls, doors opening outside with 
lateral push, non-skid tile on the floor, and hand washing sink 

with reduced height. However, a later assessment of the 
newly built facilities revealed that some of them did not meet 
the expected requirements of disaster safety as proper quality 
control measures and design provisions were overlooked due 
to pressure to speed up construction. A decision was made by 
Save the Children to retrofit the newly constructed vulnerable 
buildings. The first author of this article was responsible 
for the overall management of vulnerability assessment, 
retrofitting and reconstruction program as the Director of the 
Construction Department, Aceh Tsunami Recovery Program, 
Save the Children. He was directly involved in the process 
and monitored the work from vulnerability assessment to 
implementation of retrofitting projects.

2.3 The School Retrofitting Process 

Save the Children retrofitted 58 buildings of 19 schools in the 
study area. On-site inspections of the buildings were carried 
out to assess the strength parameters. The inspections 
revealed that some of the buildings had insufficient steel bars 
and overall cross-sections were not sufficient to meet the 
standards of earthquake-proof construction. Some of the 
buildings also suffered from poor workmanship and use of 
lower quality materials which caused cracks in both struc-
tural and non-structural elements, making them vulnerable 
to future earthquakes. Out of the 19 schools (58 buildings) 
surveyed, 13 schools (41 buildings) were found vulnerable 
and required immediate intervention. Although 6 schools 
(17 buildings) did not require major structural intervention, 
minor retrofitting and repair work was done and additional 
measures were taken to make them more child friendly.  

Although the buildings were found vulnerable, it was not 
easy to decide and implement the retrofitting work in the 
buildings as the communities were not aware of the risks 
those buildings posed in future earthquakes. Save the Chil-
dren decided to confront these challenges with the retrofitting 
process as the tool to demonstrate the risks resulting from 
poor design and construction and to raise awareness about 
disaster risks and measures for disaster risk reduction. In 
addition to risk reduction measures, the retrofitting work 
also involved incorporation of child friendly features in 
the schools. The need for child friendly and safer school 
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construction is underscored by many agencies and is recom-
mended in guidance notes on safer school construction devel-
oped by the Global Facility for Disaster Risk Reduction 
(GFDRR 2009). The general process and approach of retrofit-
ting for safer and child friendly schools adopted by Save the 
Children is documented in a manual developed by Save the 
Children after the retrofitting work (Shrestha et al. 2009).

The retrofitting project was designed with clearly assigned 
roles and responsibilities and a stepwise approach to ensure 
that communities had the opportunity to observe the complete 
process and realize the rational for retrofitting. The goal, 
ultimately, was to raise awareness about disaster risks and 
measures for disaster risk reduction and to build the capacity 
of the local communities for constructing safer and child 
friendly school buildings.

Communities were involved as observers in the overall 
retrofitting process from vulnerability assessment to design 
and construction. The vulnerability of the school buildings, 
the reasons for the need to make school buildings safer, and 
the proposed intervention to make the buildings safer were 
discussed with community members, teachers, school man-
agement personnel, and students from the initial stage of the 
project. They were also encouraged to observe the retrofitting 
process and the engineers on site explained the technical 
details and complete process to the communities.

Retrofitting is not as simple as new construction and 
requires special attention as each structure may require a 
unique approach. Retrofitting involves working on an exist-
ing structure without affecting the overall integrity of the 
existing elements. Keeping the technological challenges in 
mind and also with the intention of involving the communi-
ties, teachers, and students in the process, Save the Children 
decided not to hire a contractor but to work with a team of 
hired engineers and skilled laborers directly. Five engineers 
and 30 skilled laborers from the area were recruited and the 
retrofitting started in two schools as a demonstration project, 
which provided on-the-job training for the team. 

After the completion of the first two buildings, the trained 
engineers were divided among five sites, with six trained 
laborers for each site, until the retrofitting of the 58 buildings 
was completed. In the process more engineers and laborers 
were trained. In total, seven engineers and about 200 skilled 
laborers were trained to carry out retrofitting work in build-
ings. Community members were also involved at different 
stages of the process and had the opportunity to observe the 
quality control measures, the cause and effect of substandard 
construction work, the effect of poor materials, and the 
technological challenges that required professional input and 
supervision to ensure safer construction. 

3 Survey Method

The survey was conducted at the end of the reconstruction 
program, from February to March 2009, after the retrofitting 
work of houses, schools, and health facilities was completed 

and the facilities were occupied. The objective of the research 
was to assess the impact of retrofitting work on raising aware-
ness and transferring know-how of construction work that 
makes buildings safer in the communities. To achieve this 
objective, we collected data on the community impact of 
the retrofitting of school buildings carried out by Save the 
Children in the four districts of the study area. A questionnaire 
survey was carried out among the persons who were directly 
involved in the retrofitting process of the 19 school facilities 
and who were from within the community. The survey 
excluded persons who were involved in the process but 
worked on behalf of the implementing agencies. The survey 
also excluded persons who were directly involved in the 
construction such as masons and laborers. The respondents 
were community members, teachers, and school management 
personnel who were encouraged to observe the retrofitting 
process and to whom the details were explained. Although 
their degree of participation was not recorded during the 
survey, the respondents participated in the events regularly. 
Involvement in the construction committee and participation 
in meetings were considered as participation and observation. 

Data were collected by a team of community mobilizers 
and technical staff, well versed in the local language, through 
interviews with individual household members, teachers, and 
community leaders involved in the retrofitting process. The 
team was trained before conducting the survey to create a 
standard protocol and provide orientation in explaining each 
question to the interviewees. The survey team filled out the 
responses in the questionnaire during the interviews.

4 Results and Discussion

People from different backgrounds participated in the retrofit-
ting process of the school buildings, from planning to execu-
tion stages. Among the participants, a total number of 104 
people were interviewed. The survey results were tabulated 
and analyzed to investigate the impact of the projects on 
transferring know-how of retrofitting and raising awareness 
of disaster risks and measures for disaster risk reduction.

4.1 Background and Damage Information of the 
Respondents

Of the respondents, 64.8 percent are female, 37 percent are 
aged 30 and below, and only about 12 percent are aged 51 
or above. Age distribution of the respondents is shown in 
Figure 2. The high percentage of people below age 40 (more 
than 65%) is due to the interest of younger people from the 
community in the process and the involvement of younger 
teachers.

The majority of the respondents have either school educa-
tion or above (83%) and only five percent are illiterate. Forty-
four percent of the respondents are salary men, 30 percent are 
self-employed, and 10 percent are unemployed (Figure 3), 
while 16 percent did not disclose their occupation. 
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The respondents, all from the tsunami hit area, were 
affected by the disaster with different severity. To assess the 
impact of the disaster on each respondent, they were asked 
about the damage to their houses and casualties in their 
families and social environment (Figure 4). The houses 
of the majority of the respondents were either severely 
damaged (39%) or partially damaged (33%), but 28 percent 
experienced no adverse impact to their houses.

To assess the severity of the tsunami impact at personal 
level, the respondents were asked about damage to their 
house s and death in their family (see Figure 4). Among the 
respondents, 70 percent reported that either a household 
member (20%) or a member in their extended family (50%) 
was killed. Another 18 percent said someone they knew had 
died from the disaster. 

Among the respondents whose houses were severely 
damaged, 12 percent of the total 104 respondents had some-
one in their household killed, 20 percent had someone in their 
extended family killed, 13 percent had neighbors or someone 
they knew who died in the disaster, and four percent were 

lucky to have no one they knew die in the disaster. The extent 
of the impact from the tsunami is reflected in the fact that 
the majority of the respondents experienced the death of 
someone close. This may explain why those who were 
directly impacted by the disaster were more motivated to 
participate in the process of retrofitting.

4.2 Impact of Retrofitting Work

One of the questions the respondents were asked was about 
the effectiveness of the retrofitting work as a means of trans-
ferring know-how to the communities. Twenty-eight percent 
of respondents felt that their involvement in retrofitting was 
effective in transferring the know-how to the communities 
and another 14 percent felt that it had a positive but marginal 
impact (Figure 5). Twenty-nine percent of the respondents 
felt that involvement in the retrofitting work made no contri-
bution to the transfer of knowledge in the communities and an 
equal percentage of people were reluctant to answer. 

Of the 39 percent of the respondents whose houses were 
severely damaged, 13 percent agree that the retrofitting work 
definitely transfers the knowledge to the community, 8 per-
cent agree that the retrofitting work has marginal impact on 
knowledge transfer, and 11 percent feel that it has no impact 
at all. Interestingly, people whose houses were severely or 
partially damaged by the disaster were fairly evenly divided 
in their opinions about the effectiveness of retrofitting in 
transferring know-how The people whose houses were not 
affected by the disaster had a feeling that the process was not 
effective as a way to transfer know-how (see Figure 5). 

The results show that involving people in the communities 
in retrofitting work to transfer know-how to the communities 
was not very effective. This may be because, even after being 
completely involved in the process, the respondents did not 
feel confident about their knowledge of retrofitting in a 
manner that would allow them to execute the appropriate 
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measures independently later. Retrofitting work is a techni-
cally challenging process and because of the lack of tradi-
tional knowledge in this kind of work, it is understandable 
that the communities were not confident about carrying out 
the work by themselves independently.

The impact of retrofitting work on knowledge transfer was 
marginal and had mixed responses. However, the respondents 
felt that the retrofitting work is more effective in raising com-
munity awareness of disaster risks and risk reduction mea-
sures. Fifty-five percent of respondents felt that retrofitting 
work was effective in raising awareness, with 42 percent 
saying the work had definite impact and 20 percent said that 
it had no impact at all, while 25 percent of the respondents 
offered no opinion. The results indicate that although 
communities’ participation is not a panacea for all disaster 
management problems as pointed out by Allen (2006), their 
participation helps to raise awareness. Awareness is one of the 
key factors that contribute to making decisions to implement 
disaster risk reduction measures (Subedi 2010).  

The view of different age groups on the impact of retrofit-
ting work on awareness raising and knowledge transfer is 
shown in Figure 6a and Figure 6b. In the case of awareness 
raising (Figure 6a), the respondents in the age group 30 and 
below are fairly evenly divided between the responses of 
definite impact and no impact. Larger shares of respondents 
from other age groups felt that the retrofitting work has had 
definite impact on awareness raising. Larger numbers of 
respondents from the two age groups below 40 (more than 
65% of under 40-year olds) were either unsure or felt that the 
retrofitting work has had no impact at all on the transfer of 
know-how to the communities. A higher percentage of 
respondents (59%) from the age groups 40 and above felt that 
it has either definite impact or marginal impact on the transfer 
of know-how to the communities (Figure 6b). The results 
indicate that effectiveness of participation is different among 
different age groups with lower effectiveness among younger 
participants. 

The results also show that respondents’ view of the impact 
of retrofitting work varies according to the level of education 

(Figure 7). All respondents who could not read and write (5%) 
responded that the retrofitting work had definitive impact 
on awareness raising. A larger share of the respondents with 
basic reading and writing capacity also felt that the retrofit-
ting work had a definite impact (8%) compared to three 
percent who said that it had no impact on awareness raising. 
The respondents with a college level education were divided 
in their opinions about the effectiveness of retrofitting on 
awareness raising.

The impact of retrofitting work on raising awareness of the 
respondents in relation to the death of someone close in the 
tsunami disaster is shown in Figure 8. Respondents who had 
someone close to them killed perceive higher impact on 
awareness raising from the retrofitting work. The reason for 
this might be their increased eagerness to learn as they feel the 
threat from earthquake hazard to be more immediate. 

Karanci, Aksit, and Dirik (2005) also argue that exposure 
to disaster awareness programs increases threat perceptions 
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and increases worry about future disasters. The increased 
threat perception can be instrumental in actions to reduce 
disaster risks. However, participation in disaster risk reduc-
tion activities is not equally effective in raising awareness of 
disaster risks and measures for disaster risk reductions among 
different age groups and people from different education 
backgrounds. In addition to participation, other approaches 
toward awareness raising such as inclusion in formal educa-
tion, trainings, and regular drills should also be adopted.

5 Conclusion

The Hyogo Framework for Action 2005–2015 underscores 
the fact that community participation and transfer of know-
how to communities are two major cross-cutting issues in 

building resilience of communities and nations to disasters. A 
survey of respondents who participated in the retrofitting 
work of school facilities in Aceh Province, Indonesia was 
carried out to assess people’s perception on the impact of their 
participation on awareness raising and knowledge transfer. 
The survey revealed that there is a positive impact on people 
who participated in the retrofitting work in raising their 
awareness of disaster risks and measures for disaster risk 
reduction. A large number of respondents felt that the retrofit-
ting work has had definite impact on raising their awareness. 
Increased level of awareness can be instrumental to making 
decisions in implementing risk reduction measures.

However, the survey also showed that people perceive that 
participation of communities in the retrofitting works did not 
help to transfer technology of retrofitting to the communities. 
This may be because retrofitting is a new concept and 
requires experience and skill. Although construction is a 
regular activity in the communities and they have traditional 
knowledge in it, it is confined to new construction and repair 
and maintenance of buildings. Due to lack of traditional 
knowledge in retrofitting, members of the local communities 
did not feel confident about carrying out retrofitting activities 
independently later on.

Community participation has long been recognized as 
an effective way for sustainability of projects. Technology 
transfer for activities such as retrofitting that are relatively 
new to the communities, however, cannot be achieved through 
community participation alone. Packaging participation 
in mitigation projects along with other approaches such as 
training and regular drills can be effective ways to increase 
awareness and knowledge transfer among all cross-sections 
of people. 
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