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Abstract—This paper will focus on the concept of social capital 
for especially housing reconstruction Post Disaster. The context of 
the study is Indonesia and Yogyakarta Post Earthquake 2006 as a 
case, but it is expected that the concept can be adopted in general post 
disaster reconstruction. The discussion will begin by addressing 
issues on House Reconstruction Post Disaster in Indonesia and 
Yogyakarta; defining Social Capital as a concept for effective 
management capacity based on community; Social Capital Post Java 
Earthquake utilizing Gotong Royong—community mutual self-help, 
and Approach and Strategy towards Community-based 
Reconstruction. 
 

Keywords—Community empowerment, Gotong Royong, post 
disaster, reconstruction, social capital, Yogyakarta-Indonesia. 

I. ISSUES ON HOUSE RECONSTRUCTION POST DISASTER 

NDONESIA is particularly prone to earthquakes, as it is 
part of the Pacific Ring of Fire. This ring is where a number 

of tectonic plates come together and push against each other. 
Jogjakarta’s earthquake especially has been influenced by the 
movement of the Indo-Australia plate and the Eurasia plate 
[1]. Earthquake events around Jogjakarta were documented in 
1867 (372 houses were reported damaged and five people 
died), 1908, 1943 (213 deaths) and the latest earthquake on 
May 27, 2006 (5716 deaths). The May 2006 earthquake which 
killed 5716 people was not an exception. Earthquake events 
had already rocked the region over decades past. Historical 
records indicate that in 1867, a major earthquake caused 
damage to 372 houses and the deaths of five people; in 194,3 
at least 213 people were killed and 2,069 injured as a result of 
a tectonic earthquake [2]. Merapi is also considered one of the 
most dangerous volcanoes in the Ring of Fire. More than 60 
people were killed when Merapi last erupted in 1994, while 
1,300 people died in a 1930 eruption. Lessons learned from 
prior experiences of both disasters—Jogjakarta’s earthquake 
and Merapi’s eruption helps to define profiles of risk related to 
people and the region in the face of particular potential 
sources of loss or damage. 

The degree of loss or damage indicates the vulnerability of 
the region. Conventionally, risk is expressed by the notation 
“Risk = Hazards x Vulnerability” [3]. The vulnerability level, 
in term of victims’ death and economic loss and damage can 
be compared to the magnitude of the event of the earthquake. 
Logically, the bigger the earthquake is, the higher the 
vulnerability level. However, the Jogjakarta tectonic 
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earthquake at a scale of 5.9 resulted in extensive economic 
losses over a widespread area. The human casualties of the 
Jogjakarta earthquake reached 3% of those of the Aceh 
disaster in December 2004 that resulted in the deaths of at 
least 165,700 people. Although the death toll in the 
Yogyakarta earthquake was much less than the disaster in 
Aceh, the post-disaster economic losses caused by Yogyakarta 
are almost equal to the amount of 74% (US$3.314 million) of 
the economic losses resulting from Aceh of around US$4.5 
million (Consultative Group of Indonesia, 2006). The 
calculation of economic losses after the earthquake in 
Yogyakarta is based on the home as a workplace, especially 
family-run small to medium-sized enterprises (SME). Almost 
every house in the disaster affected area of the Yogyakarta 
earthquake serves as an SME. Many homes serving as SMEs 
suffered severe damage and collapsed in the Java earthquake 
in 2006. Those collapsed houses can generally be categorized 
as a non-engineered construction/building. The non-
engineered house construction was built with low cost 
material and techniques, and by unskilled labor or without 
intervention of qualified engineers and architects [30]. 
Therefore, better housing construction post-earthquake is very 
important, not only for protecting lives, but also to preserve 
economic productivity.  

It is believed that the Reconstruction in Yogyakarta and 
Central Java is the largest, fastest, and most efficient post-
disaster housing program based on community participation. 
Mr. Budiono (the Coordinating Minister of Economy) 
mentioned that, “A year after the disaster, 90% of earthquake 
survivors were living in permanent reconstructed houses while 
only 10% remained living in temporary shelters”. He 
highlighted community participation by explaining that the 
absorption of the prepared government budget for the 
reconstruction of 282,000 homes was 55% of US$5.4 trillion 
within six months. Nevertheless, it has been covered 62% 
progress of physical construction in the field [4]. The 
government reconstruction program post-earthquake in Java 
was implemented faster than the reconstruction post-tsunami 
in Aceh and Nias. It was supported not only by government, 
but also by local families and communities [5]. 

One of the key successes of the Java Post Disaster 
Reconstruction was a synergetic cooperation among the 
government with its supported policy post-disaster, the various 
institutions, national and international donors with their 
concrete plans and actions to meet the gap government-
community needs, and the strong community participation 
with what is called in Indonesian, ‘modal sosial’ - social 
capital. 
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II. DEFINING THE CONCEPT OF SOCIAL CAPITAL  

Although modal sosial has a long tradition embedded in the 
community, to understand the concept theoretically, one 
should refer the discourse of “social capital” from many 
sources.  

The word “social” is primarily related to human society 
rather than the individual; it refers to how people get together 
or even live together in a group or a community by taking into 
account others’ behaviors. The word ‘capital’ also can mean 
first-rate, or valuable, or primary important assets available for 
further production which are capable of generating income. 
However, defining the phrase “social capital” is a crucial 
matter. It is not just a definition but a concept which in social 
science is used in public discourse. Social Capital as a concept 
has been defined in various studies and references. Although 
the following definitions could not represent the degree of 
“crucial discourses” on “what social capital is,” these 
definitions could explain the complementary aspects to 
structure the concept: 

The term "social capital" is a way of conceptualizing 
the intangible resources of community, shared values and 
trust upon which we draw in daily life [6]. 

“Social capital” consists of such concepts as social 
networks, social contacts, social cohesion, social 
interaction and solidarity [7]. 

“Social capital” is a useful concept that seeks to 
explain the characteristics required for effective and 
egalitarian community-based management capacity. At 
the same time technology is increasingly part of people’s 
daily interactions and social relationships [8]. 

“Social capital” is about trust, associations, and norms 
of reciprocity among groups and individuals [9]. 

Gilchrist argues that all these types of “social capital” 
are needed to produce the well connected community. 
Socially ‘rich’ people those with relationships that 
‘bond’, ‘bridge’ and ‘link’ [10]. 

Reviewing the literature, therefore, Gilchrist (2004, 4) 
finds social capital broadly defined as ‘a collective asset 
made up of social networks based on shared norms and 
trust and mutuality [10] in [11]. 
Discussing the definition of social capital as mentioned 

above can vary from one field of study to another; some of the 
basic understandings of the definition can be mentioned as 
follows:  

A. Network: A Basic Valuable Asset for Social Cohesion 

In defining social capital, we should start from peoples’ 
need for interaction. Social capital consists of personal 
connections and interpersonal interaction [6]. The connection 
or interaction can be defined as “the structural dimension of 
social capital” that refers to the extent to which people are 
engaged in all kinds of informal and formal networks that may 
connect them to their neighborhood and the wider world [12]. 
Informal networks can be mentioned such as family, relatives, 
friends, and neighbors. Formal networks usually work through 
more formally based connections, such as school class, 
contractual based workplace, membership in professional 

associations, membership in research consortiums, or jointly 
owned business cooperation. However, in a formal network 
one can develop further an informal network, such as 
classmates and co-workers. Even in the virtual world, there is 
an interest to maintain an informal network through social 
media (an e-mail group, blogs, Facebook, Whatsapp, Line, 
etc.). Thus, beyond the existing network in the neighborhood, 
social networks are city-wide, national, international and 
increasingly virtual [13]. The more the network is embedded 
in the neighborhood the stronger people are attached to place 
and its physical identity. The more the network is 
characterized by the virtual connection, the more distant 
people are from place identity and the more dependent people 
are on media and technology.  

 

 

Fig. 1 The Social Network 
 
Without the personal connection or the social network, 

people could not start to cooperate and do effective collective 
action. Field emphasized that the central idea of social capital 
is on social networks as a valuable asset [6]. He also raised the 
role of “network” to provide a basis for social cohesion 
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because it enables people to cooperate with one another—and 
just with people they know directly—for mutual advantage. 
[6] The social network can be simplified by the type of people 
connections or attached to the place, to life style and 
profession, to ideology and to media (see Fig. 1). 

B. Social Cohesion through Trust 

It is true that a network can be a basis of social cohesion 
which enables people to work together. But a network alone 
cannot guarantee the tightness of the bonds of society. ‘Social 
cohesion’ is generally recognized as necessary to a 
functioning social order [14]. Social cohesion can be defined 
as a state, a condition, or a process to develop a community in 
an integrated way to share and facilitate their participation 
equally in their communal life. The crux of the concept of a 
cohesive society is ‘hangs together’ or the ‘glue that holds 
societies together’ or ‘bonding within community’ [9], [10], 
[13], [14]. Furthermore, Gilchrist points out the strength of 
mutual commitments which usually stem from the “similarity” 
that belongs to people who were bonded [10]. 

From the point of view of time, Social Cohesion can be 
born and strengthened by similar past life sentiments (such as 
same village of origin, same ethnicity, similar faith and 
beliefs) or by similar present life style, (such as professional 
association, hobby’s membership, “gossip-based” gathering) 
or by similar future life ambitions (such as political and 
institutional affiliations). Social Cohesion can be strengthened 
by social service involvement, recreational and cultural 
activities’ participation; economic and business partnership 
relations, political forums, and religious and spiritual 
gatherings. Although Social Cohesion mostly works with 
“horizontal” relationships (such as family, friends, classmates, 
co-workers, business partners), but it needs to be 
supplemented by ‘vertical’ relationships (with those with a 
different ‘knowledge’ and other resources, including 
government) [11]. 

Almost all studies related to social relationship begin with a 
fundamental statement about ‘trust’. [15] ‘Trust’ can be both a 
cause and a consequence of social interaction or network. On 
the one hand, existing trust may prompt the formation or 
further development of networks. On the other, where 
networks are sustained and people find that they are 
developing some common understandings and values so that 
they can rely upon each other, trust emerges [11]. In other 
words to explain trust as “the causal factor”, it can be shown 
from a process of building trusting relationships, mutual 
understanding and shared actions that bring together 
individuals, communities and institutions [16] in [9]. 
Meanwhile, trust as “the consequential factor” can also be 
described from social interaction and networks, which gives 
rise to trust and makes it possible for people to share and 
exchange information, and then as a result, it builds a capacity 
for collective action [17]. Thus, trust in social interactions or 
relationships will influence the degree of social cohesion. The 
utilization of social capital starts with the existence of this 
social trust. When a community is bonded, glued or hanging 
together dependently through social trust, they do not only 

have a capacity to work cooperatively, but also disruptive 
behaviors or conflicts among them can be minimized. 

C. Social Cooperation to Achieve Mutual Goals 

The concept of social capital is a means of explaining how 
people manage to cooperate [6]. The essential spirit for 
cooperative behavior is trust [15]. Trust is built from social 
cohesion or bonded by social interaction, which provides a 
framework for sharing information, coordinating activities, 
and making collective decisions [14], as well as to have easy 
resolution of collective action problems [18]. After discussing 
‘social interaction’ as a basic valuable asset for ‘social 
cohesion’, where social trust becomes the important glue to 
bond society together, we come to the benefit of having good 
social cohesion. People’s togetherness improves people’s 
cohesiveness, and then the cohesiveness improves the sense of 
people collectiveness which gives a benefit to and helps 
people for cooperative actions. 

One of the “fathers” of Social Capital, Putnam [7], 
presumes that: “the more people connect with each other, the 
more they will trust each other and the better off they will be 
individually and collectively, because social capital has a 
strong collective aspect”. The question is why do people want 
to cooperate or work collectively? What is the mutual goal of 
people? A more common goal, people use their connections to 
cooperate and help themselves to improve their lives [19], [6]. 
There is growing evidence that social capital can have an 
impact on development outcomes, including growth, equity, 
and poverty alleviation [20].  

Social capital can facilitate coordinated action, so that it 
increases the efficiency and productivity of a group [6], [8], 
[14], [21]. The significant role of social capital is that the 
group’s productivity is greater than the sum of that of the 
individual members [17]. People act rationally to maximize 
their benefits and minimize their costs when they choose 
alternative courses of action so as to get the best outcomes 
according to their own preferences [11]. Thus, the main reason 
why people work cooperatively through their networks and 
connections is because people can coordinate resources, do 
collective actions, and improve their efficiency and 
productivity to achieve their mutual goals. 

III. THE SOCIAL CAPITAL POST JAVA EARTHQUAKE 

The local understanding of the term “social capital” or 
modal sosial, according to Idham Samawi—the bupati, a 
regent of the most devastated area of Java Earthquake 2006—
is a community ability to achieve a mutual goal based on the 
spirit of togetherness, religious values, and local wisdom [22]. 
He mentioned that customary activities such as helping people 
who faced problems and difficulties, bersih dusun—literally 
means “clean village”—or other work done together for the 
betterment of their own environment do not only show the 
strength of social ties but also indicates the strength of 
tolerance within the community. At the time as the Java 
earthquake, in 2006, Samawi also illustrated that the evidence 
of social capital’s existence has been colored and recorded by 
various witnesses and disseminated through mass media, 
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books, photos, and even passed through “mulut ke mulut” 
(word of mouth) how togetherness is formed. People 
themselves proved the existence of social capital by forming 
spontaneous dapur umum (public kitchen), pos ronda bersama 
(a community security service), setting up a posko (a 
community aid center) or doing other direct voluntary actions 
with the community outside the disaster area hand in hand, 
such as helping disaster survivors to clean the ruins of 
damaged houses and put possible recycled materials in order 
and ready to be used. 

In a more direct explanation of social capital in the 
reconstruction process, which many people have mentioned, is 
a strong community tradition of what is called gotong royong, 
a spirit to do mutual cooperation to cope with community 
living problems. The question is how this modal social or 
gotong royong became a key success of the reconstruction 
process especially in providing shelter or housing after the 
disaster. This study tries to relate social capital and the 
physical reconstruction through various typologies of shelter 
and house post-earthquake. 

Social capital is a concept that is useful to describe the 
effectiveness of management capacity undertaken by a 
community [8]. There is evidence that a community that can 
be characterized by decentralized decision making through 
social networks using trusting and reciprocal normative 
behavior leads to a more effective disaster response [8]. 
People’s reaction towards disaster basically can explain how 
social capital existed in the community. How intensively did 
the interaction among the community components occur? How 
were the roles of various actors, locally, nationally, and 
internationally played to cope with the emergency period and 
reconstruction phase including the transitional period post 
disaster? 

One of the types of social capital that is believed to exist in 
Indonesia is Gotong Royong. The words “gotong royong” 
were originally from Javanese or have a Javanese nuance. The 
word “gotong” literally means “lift-up” and “royong” means 
“together” [23]. Gotong Royong can be meant as community 
mutual self-help and cooperation, from open discussion 
among all representatives of a community to have consensus 
known as musyawarah and mufakat [24], to more physically 
involved community services called kerja bakti to work 
together dealing with improvement for a better environment. 
The gotong-royong concept of social capital has existed in 
various places and across various ethnicities—at the 
neighborhood scale from the smallest units such as Rukun 
Tetangga, to village levels or even the city level. Therefore, 
the government has set gotong royong as the National 
character. The democracy of gotong royong has met true 
democracy in Indonesia [24]; thus, all points of view within 
the community, institutions and government organization are 
heard in the decision-making process.  

The practices of gotong royong in the daily life of the 
community—such as coming together to clean up the house 
yard/village/environment or streets, can be taken as evidence 
of the existence of this principle. Practices of post-earthquake 
community activities that can be understood as evidence of 

gotong royong as social capital for post-disaster can be 
mentioned such as:  
- Community Self-Coordination After Disaster, by forming 

a Posko (a spontaneous community center for aid), 
support, doing gotong royong to clean ruins and 
volunteer, by empowering the community network to gain 
support through the role of Rukun Tetangga/Rukun Warga 
(smallest unit of neighborhood), etc. [25]. 

- The Practice of Government Policy which is pro-
community, such as developing community based 
reconstruction using community groups known as 
“pokmas” (Kelompok Masyarakat) supported by 
facilitators. 

- The Roles of various components of society, such as the 
role of NGOs and donors, the role of international 
humanitarian agencies/countries, the role of academia, the 
role of the media, and the self-reliance of the community 
in coping with the need of immediate responses with a 
shortage of resources and limited time [26]. 

IV. APPROACH AND STRATEGY TOWARDS COMMUNITY 

BASED RECONSTRUCTION 

The fact that the Post-Earthquake House Reconstruction in 
Java was one of the fastest and well managed reconstructions 
can be judged by its achievement with regard to the number of 
houses built within less than one year [27]. The community-
based housing reconstruction with Yogyakarta Social Capital 
is believed to be the key factor. In the wake of this disaster, 
the Government of Indonesia demonstrated fast action both in 
terms of its immediate reaction and its policy response. The 
UNDP reported government support of an estimated US$600 
million into the housing program post-earthquake, and 
recognized it as one of the fastest and most efficient post-
disaster housing program ever [28].  

The issue of community empowerment is always connected 
to many programs of disaster relief activities including the 
housing reconstruction program. Since the Jogjakarta local 
government, both at the provincial and district levels 
(kabupaten) strongly recommended community based 
reconstruction, Universitas Gadjah Mada, together with many 
other institutions have promoted and taken into account three 
important aspects for “institutionalizing” the process of 
community empowerment known as “pendampingan” in 
housing reconstruction. The pendampingan empowerment in 
Yogyakarta, known as “pokmas” (stand for: kelompok 
masyarakat), means “group community” empowerment.  

The schemes of “pokmas”, as a result of the strong social 
capital of Yogyakarta, consist of three aspects: Support or 
Funding, Control, and Community Facilitators [29]. Firstly, 
funding makes it possible to support empowering the 
community to rehabilitate and reconstruct housing and 
infrastructure better and to fulfill the technical aspects. 
Secondly, controls that guarantee the housing and 
infrastructure reconstruction are carried out to earthquake 
resistance structure requirements through regulations and 
controls on building and infrastructure code, building 
guidelines (leaflet, poster, etc), training, and a mechanism for 
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“fast building permission procedure” (proposed “IMB 
Cepat”). Thirdly, if the community still faces difficulties to 
accomplish the requirements, they need a facilitator or a sort 
of community consultant. The facilitator, or so-called 
“pendamping”, should aim to empower the community to have 
better housing, environment and infrastructure suitable by: (a) 

design (socially and culturally sensitive); (b) construction 
(earthquake resistance and technical aspects); (c) legal 
(ownership and building permission); (d) funding (access to 
funds). The above framework of the community 
empowerment housing reconstruction program is outlined in 
Fig. 2.  

 

 

Fig. 2 Important Aspect of Community Based House Reconstruction Post Earthquake 
 

REFERENCES 
[1] A. Winardi, et.al. Gempa: Jogja, Indonesia & Dunia (Earthquake: Jogja, 

Indonesia, & the World). 2006, Jakarta: PT. Gramedia. 
[2] E. Yulianto, Bercermin Pada Tsunami Pangandaran (A Reflection from 

Tsunami Pangandaran). Newspaper: Media Indonesia, 22 Juli 2006.  
[3] ISDR, Living with Risk: A Global Review of Disaster Reduction 

Initiatives. New York. United Nations. 2004 version – Vol. I 
[4] TTN, Refleksi Satu Tahun Gempa: Rehabilitasi dan Rekonstruksi 

Berlangsung Cepat. Newsletter: Buletin Titen. Yogyakarta, Tim Teknis 
Nasional. No. 7/2007. 

[5] JRF, One Year After The Java Earthquake & Tsunami:Reconstruction 
Achievements and the Results of the Java Reconstruction Fund. Progress 
Report 2007. Jakarta, Java Reconstruction Fund (JRF): 54. 

[6] J. Field, Social Capital. London, Routledge. 2003, pp: 1, 12-13, 22, 25, 
[7] G. M. Mathbor, "Enhancement of community preparedness for natural 

disasters. The role of social work in building social capital for 
sustainable disaster relief and management." In Journal: International 
Social Work Vol. 50 (no 3), 2007: pp. 357–369.  

[8] A. R. M. Schellong, “Increasing Social Capital for Disaster Response 
through Social Networking Services (SNS) in Japanese Local 
Governments”. NCDG Working Paper 2007 No. 07-005. 

[9] L. A. Ritchie, “Enhancing Disaster Resilience Through Evaluation: 
Exploring Perspectives & Opportunities”. Presentation at Evaluation 
Café. Unpublished paper released in February 1, 2006. Source: 
http://www.wmich.edu/evalctr/evalcafe/ritchie%20 slides.pdf, accessed 
on April 11, 2008 

[10] A. Gilchrist, The well-connected community: A Networking Approach to 
Community Development, 2004. Bristol: The Policy Press. 

[11] R. A. D. Furbey, et al., Faith as Social Capital. Connecting or 
Dividing?, 2006, Bristol, The Policy Press. 

[12] H. Lelieveldt, "Helping Citizens Help Themselves: Neighborhood 
Improvement Programs and the Impact of Social Networks, Trust, and 
Norms on Neighborhood-Oriented Forms of Participation." In Urban 
Affairs Review Vol. 39, May 2004 (No. 5): 531-551. 

[13] A. Kearns and R. Forrest, "Social Cohesion and Multilevel Urban 
Governance." In Urban Studies Vol. 37/2000 (No. 5-6): 995-1017. 

[14] I. Serageldin and C. Grootaerd, Defining Social Capital: An Integrating 
View. Social Capital: A Multifaceted Perspective 2000, Washington: 
World Bank Publications: 40-58. 

[15] F. Foltz, et al., "The Search for Trust: Technology, Religion, and 
Society’s Dis-Ease. In Bulletin of Science Technology Society 2005 Vol. 
25(no.2): 115-128.  

[16] Loeffler, et.al. “Social Capital for Social Work: Toward a Definition and 
Conceptual Framework”. In Social Development Issues 26(2/3) 2004: 
pp. 22–38. 

[17] D. W. Shideler and D. S. Kraybill, Social Networks, Social Capital and 
Community Economic Growth, Paper prepared for presentation at the 
American Agricultural Economics Association Annual Meeting, 
Montreal, Canada, July 27-30, 2003 

[18] R. Forrest and A. Kearns, "Social Cohesion, Social Capital and the 
Neighbourhood." Urban Studies Vol. 38, 2001(No. 12): 2125–2143. 

[19] R.D. Putnam, Bowling Alone: The Collapse and Revival of American 
Community. 2000. New York: Simon and Schuster. 

[20] C. Grootaert, Social Capital: The Missing Link? Monitoring 
Environmental Progress-Expanding the Measure of Wealth. 1996, 
Washington, D. C.: World Bank. 

[21] R. Putnam, Making Democracy Work: Civic Traditions in Modern Italy. 
1993. Princeton: Princeton University Press 

[22] I. Samawi, “Urgensi Rekonsiliasi Komunitas. Kedaulatan Rakyat. 
Yogyakarta”, KR Online Newspaper. 14 Februari 2008 

[23] Suparlan, "Gotong Royong." Online Article Retrieved 24/05/2008. at: 
http://www.suparlan.com/pages/posts/gotong-royong27.php?p=90,  

[24] M. Notowidigdo, "An Indonesian Policy Aimed at Maintaining Freedom 
and Promoting World Peace." In the ANNALS of the American Academy 
of Political and Social Science, 1958, 318: 43-48. 

[25] Ikaputra, “Emergency And Transitional Shelter Post Earthquake:The 
Role Of Social Capital In Javanese Community”. Paper Presented at the 
Joint Conference and published on Proceedings of 7th International 
Conference on Urban Earthquake Engineering (7cuee) & 5th 
International Conference on Earthquake Engineering (5icee) March 3-5, 
2010, Tokyo Institute of Technology, Tokyo, Japan. 

[26] Ikaputra, “Social Capital in Global Context for Post Disaster 
Reconstruction: The Role of University for Post Disaster 
Reconstruction”. Invited Speaker at Theme Session A: Risk 
Management, Disaster Prevention, Mitigation and Recovery Session of 
Part 2: Toward Establishment of an Asian Disaster Recovery 
Cooperation Network, at the 11th International Symposium on 
Architectural Interchanges in Asia (ISAIA) 2016 in Sendai, Japan on 
September 21, 2016. 

World Academy of Science, Engineering and Technology
International Journal of Urban and Civil Engineering

 Vol:11, No:12, 2017 

1626International Scholarly and Scientific Research & Innovation 11(12) 2017 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 U
rb

an
 a

nd
 C

iv
il 

E
ng

in
ee

ri
ng

 V
ol

:1
1,

 N
o:

12
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
08

27
5.

pd
f



 

[27] Ikaputra, Synergy for House Reconstruction of Post-Eartquake: A Case 
Study of Java Post-Earthquake 2006. In Journal of Applied 
Environmental and Biological Sciences, 2(1)28-34, 2012, (ISSN: 2090-
4215). 

[28] UNDP, One Year On: UNDP Reflections and Findings of the 
Yogyakarta and Central Java Earthquake Response. Jakarta, United 
Nations Development Program. Retrieved (07/06/2008 11:11:59) at: 
http://www.undp.or.id/press/view.asp?FileID=20070527-1&lang=en. 

[29] Ikaputra, “Lesson Learnt from the first five months Post Disaster: A 
University Role”. Chapter in book: Report on the Damage Investigation 
of the 2006 Central Java Earthquake. Tokyo: Architectural Instiute of 
Japan (AIJ), 2007, pp. 279-288. (ISBN 978-4-8189-2032-3). 

[30] A. R. Arya, T. Boen, and Y. Ishiyama. Guidelines for Earthquake 
Resistant Non-Engineered Construction. 2014. Paris: United Nations 
Educational, Scientific and Cultural Organization (UNESCO) p. 8. 

World Academy of Science, Engineering and Technology
International Journal of Urban and Civil Engineering

 Vol:11, No:12, 2017 

1627International Scholarly and Scientific Research & Innovation 11(12) 2017 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 U
rb

an
 a

nd
 C

iv
il 

E
ng

in
ee

ri
ng

 V
ol

:1
1,

 N
o:

12
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
08

27
5.

pd
f


