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Extending the Technology-Community-

Management Model to Disaster Recovery: 

Assessing Vulnerability in Rural Asia 
 

First A. Author and Second B. Author 
 

 

The recent increase in natural disasters has a significant impact on the lives and livelihoods of the poor in 

Asia. The ubiquitous spread of information communication technologies (ICTs) in this region’s rural 

areas, suggests the potential of technologies to enhance recovery efforts. While many ICT initiatives have 

been implemented to aid disaster management, from providing early warning to immediate relief, there 

exists a gap in the theoretical understanding of the role of technologies in disaster recovery. In this paper, 

we propose a conceptual framework for the implementation of ICTs in recovery operations, drawing the 

attention to vulnerability reducing potential of the initiatives. We review theories on disaster management 

and ICT use, and propose the Technology-Community-Management Vulnerability Assessment (TCMV) 

model for the design and implementation of ICT programs for development in rural areas. The TCMV 

model illustrates four vulnerabilities in disaster recovery – physiological/psychological, informational, 

economic, and socio-cultural, against the technology used, its management and the community involved. 

We validate this model using case examples from ICT deployments in post-disaster Asia, particularly 

India, Indonesia, Sri Lanka and China, and suggest implications for theory and practice.  

 

 

I. INTRODUCTION  

 

 More than 250 million people globally are affected by natural disasters every year, and the intensity 

and frequency of catastrophes are steadily increasing in the last decade [1]. Asia is amongst the most affected 

and vulnerable regions, with disasters such as earthquakes, floods, tsunamis, cyclones, and droughts killing 

thousands of people each year, while millions have lost their homes, properties, livelihoods and families [2]-[4]. 

The increase in the proportion of people living below the poverty line, from 30 percent to 50 percent in post-

tsunami Indonesia, suggests the impact of calamities on the poor, especially those living in less developed and 

developing Asian countries [5], [6]. These marginalized groups face the challenge of coping with, and 

recovering from the effects of disasters as overall development and economic growth suffer major setbacks in 

the aftermath [7]-[11].  

 The ubiquitous spread of information communication technologies (ICTs) in Asia [11], [12] offers 

more people access to technologies that have the potential to aid in disaster management efforts [13]-[17]. Data 

from the International Telecommunication Union [5] indicate a steady rise in the penetration, accessibility and 

use of ICTs in Asia. India, in particular, continues to be one of the fastest growing major telecom markets in the 

world, overtaking China in terms of mobile growth rates of 91 percent per annum since 2001. With over five 

hundred million internet users, Asia has a 15.3 percent internet penetration rate [18], growing from 11.8 percent 

in 2006 [5]. However, there exists a disparity in access to technologies in Asia where predominantly urban 

dwellers have more economic, educational and technological familiarity with these technologies, compared to 

the rural population [19]. Despite this divide in technology use, the many cases illustrating the use of ICTs in 

disaster management shows the potential of technology diffusion in the rural area.   

 An examination of the literature suggests that ICTs are being used beyond merely facilitating early-

warnings about impending disasters. The role that ICT systems, which range from older technologies, such as 

radio, television, and land-line telephony, to advanced modern technologies, such as Global Positioning Systems 

(GPS), Geographic Information System (GIS), Very Small Aperture Terminal (VSAT), and cellular phones and 

satellite communications, have to play at various stages of disaster management has been recognized by 

academics, governmental agencies, civil society groups, non-governmental organizations (NGOs), and 

voluntary welfare organizations in the development arena [21]-[23].   

 Here, communication technologies provide access to information that is a vital form of aid in itself. 

Particularly in the post-disaster context, “disaster-affected people need information as much as water, food, 

medicine or shelter [24]” from immediate relief to long-term rehabilitation efforts. This draws the link to the 

potential of ICTs to be utilized in various operations following a disaster, from enabling prompt information 

dissemination to relief agencies and affected communities, to livelihood rebuilding initiatives in the recovery 

phase. The focus has been increasingly on the use of these technologies for disaster response in the mitigation 
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and preparedness stages [25]-[29], and limited focus has been placed on the scope of ICT in the recovery stage, 

particularly in rural communities.  

 While researchers have attempted to understand the role information communication technologies play 

in disaster contexts [27]-[30], there is a recognition among academics, governmental organizations and policy 

makers of the need for an established canon for best practice [9]. This study aims to bridge the existing 

theoretical gap for ICT deployment in post-disaster management, by proposing a conceptual framework to guide 

the design and implementation of ICT for development (ICTD) programs involving wireless technologies, 

specifically in disaster recovery. In this paper, we critique existing theories in disaster management and ICT to 

explore their application to the study’s main theoretical framework of the Technology-Community-Management 

(TCM) model [19], [31].   

 

 
 

 

Fig. 1. Technology-Community-Management Vulnerability Assessment Framework 

 

A. Technology-Community-Management (TCM) Model 

 

 The Technology-Community-Management model [19], [31] proposes the three key intersects of ICT 

characteristics - technology, management and community, which will lead to sustainable ICTD interventions. 

Lee and Author [31] argued that the technological design is the combination of software and hardware 

components, while management of a project requires an understanding of the financial requirements, 

establishment of key partnerships, and a regulatory environment. The focus is on the community involvement 

and participation for the success of programs. Community component of the TCM model were sub-divided to 

dimensions of information and communication needs of the community, individual to collective ownership of 

ICT investments and profits, and training of community users both in the use and management to technology. 

Here, financial and social sustainability is dependent on the replicability and scalability of projects.  



 3                                                                                                          

 

 
 

Fig. 2. Technology-Community-Management Model 

 

 The TCM model presents a comprehensive illustration of the issues surrounding ICT implementations 

in rural areas, condensing the key conditions affecting each T, C, and M dimension, and its value to overall 

sustainability for effective long-term implementations. In disaster recovery, technology and its management 

prompt to community’s need to regain a sustainable livelihood and to acquire new skills to improve their 

capabilities.  

 

 

II. REVIEW OF MODELS AND FRAMEWORKS 

 

 In this paper, we extend the TCM model to assess vulnerability in disaster recovery, and propose the 

TCM Vulnerability Assessment framework (See Figure 1, Part B). We categorised conceptual frameworks 

developed in the studies of ICT and disaster management, into two scopes of analysis – Procedure-Based and 

Community-Oriented theories. While procedure-based theories provide a structural understanding of methods 

and actions, community-oriented theories are able to elaborate on the practically relevant issues involving the 

community. We review the models to define the frame of reference for the proposed model (See Figure 1, Part 

A).  

 

A. Procedure-Based Theories 

 

 Stages theories present frameworks in longitudinal and tier approaches. The longitudinal approach was 

initially adopted by the eight socio-temporal stages of disaster framework [32]-[34], which was further 

expanded in models, such as the six-phase disaster cycle [35], [36], [4], three stages of disaster [37], three time-

dimensions of rehabilitation efforts [14], and strategic disaster management cycles [38]. These theories are 

useful in highlighting the types of actions and measures necessary in prior, during, and after disaster contexts. 

However, they fail to point out any potential barriers to the efforts implemented at each stage, particularly to 

ICT deployment. Furthermore, the boundaries across phases can be fuzzy, and stage-related behavior can be 

concurrent [39]. 

 The most widely used six-phase disaster cycle suggests that most effective implementation of ICT in 

disaster management revolves around 4 main phases: mitigation, preparedness, response, and recovery. It argues 

that activities at each stage are unique, with emphasis on the varying information content tailored to both 

affected people and aid providers. The theories suggest that ICTs can be best capitalized in the recovery stage, 

where emphasis is on the psychological and physiological rehabilitation of affected communities. Most stages 

theories contend that ICT rehabilitation efforts, in the areas of physical and social rehabilitation, and health and 

education rehabilitation, should focus on multi-year programs. This emphasizes the need for long-term recovery 

efforts to ensure people regain their economic and psychological balance. It is argued that fostering of economic 

livelihood should be based on the principles of social inclusion and gender equity, especially those involving 

fishing and farming communities.  
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 The Tier process evaluates ICT initiatives on mutually exclusive levels of impact, through which users 

make successive progression. The Influence-Impact Model [7] emphasized the importance of accurate, timely 

and complete information outflow for first and basic level impact to occur. The ICT step change table by 

Chetley [27] identified three levels of projects, where the informational needs of people, such as knowledge of 

technology, literacy level, and skill capacity of users, determine the basic, medium and high levels of ICT 

project. We reason that it is difficult to draw clear boundaries in such processes where users, especially those 

affected by disasters, possess varying, and often overlapping informational needs, and capacities to process 

these information.  

 The systems analysis groups theories such as the CARICOM structure [40] and disaster management 

consortium [41] identified the stakeholders involved in the decision-making and coordination of disaster 

operations, while the optimal disaster information flow model [40] and technical conceptual system model [42] 

map the roles information play in disaster management. We suggest that the systems theories can expand 

beyond coordination of information, and interactions by drawing attention to the action-oriented information 

exchanges that would highlight the combined efforts of stakeholders. Furthermore, the theories draw attention to 

how governments and NGOs make critical investments on ICT projects with the support of the private sector, 

illustrating the essential roles external bodies play in ensuring the economic livelihood of disaster affected 

people.  

 The procedure-based theories emphasize the importance of informational flow as the key factor 

influencing economic and psychological rehabilitation in recovery. Information disseminators employing ICTs 

have to be critical of the kind of information sent out to the affected people, catering to their needs, and boosting 

opportunities in a holistic information flow that have an impact on the livelihoods and well-being of people. 

 

B. Community-Oriented Theories 

 

 Stages and systems theories overlooked the importance of community involvement in ICT initiatives. 

Particularly at the recovery stage, plans need to be understood, accepted, and implemented at the local level to 

be sustainable, and to achieve intended outcomes on communities in post-disaster situations [43], [44]. The 

paper identifies the second scope of analysis – community-oriented theories.  

   The Development-Disaster framework [45] provided a systematic series of ideas in the ways disasters 

are linked to development initiatives, while offering opportunities for vulnerability reduction. The theory 

highlights the importance of information in assessing vulnerabilities involved in development efforts, where the 

lack of, or poor access to, information could increase vulnerabilities in post-disaster situations.  

 The practical implications of this framework have been debated by many scholars [46]-[48]. In 

particular, Lavell [49] argued that the model should integrate at all six stages of disaster [4], [35], [36]. As 

highlighted by Pyles [50], we critique that the model should focus on community development efforts. In 

examining the potential of ICT interventions for development in post-disaster context, it is important to clarify 

what is being developed, who defines the scope of development, for whose benefits, at whose cost, for what 

time length, and for what purpose. The model claims that the design of development programs, should focus on 

decreasing community’s vulnerability to disasters, and its negative consequences. Affecting people at varying 

magnitudes, vulnerability is defined as the “characteristics of a person or group, and their situation that 

influence their capacity to anticipate, cope with, resist and recover” from the impact of a disaster [51]. With 

insufficient capacity to cope, the poor are most vulnerable in the aftermath of disasters [8], [25].  

 Supplementing the Development-Disaster framework, the Capacities and Vulnerabilities Analysis [46]  

provided a conceptual model to give disaster managers a framework for understanding vulnerabilities of 

disasters, for reducing it, and to be used for designing and evaluating development projects. It illustrates that 

reducing vulnerabilities equate to increasing capacities of affected people at the individual, group and societal 

levels. It argues that communities that are well organized and cohesive can withstand or recover from disasters 

better than those divided by race, religion, class or caste. It contends that the individual and societal impacts on 

vulnerabilities would in turn determine the choice and performance of economic activities adopted in recovery.  

 The Pressure and Release Model and Access Model [52] argued that distribution of power in a society 

is affected by the demographic, political and economic processes within the social structures. This emphasises 

the socio-cultural impact on technology adoption and use, which is critical in determining the equal access and 

use of ICTs with a community.  

 The Access Model [52], which defines access as the ability of an individual, group or community to 

use resources to secure a livelihood, argued that people with access to information, equipment, and social 

networks are less vulnerable and able to recover more quickly. It suggests that access to resources is influenced 

by the social relations of class, gender, ethnicity, and age, affecting people’s relative resilience to disasters.  

 The Sustainable Livelihoods approach [53] considers economic vulnerability as part of the context in 

which livelihoods are shaped. The theory argues that the resources and livelihood assets that poor people have 

access to and use affect how they create a livelihood for themselves and their households. This is influenced by 
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the technologies, people’s skills, knowledge and capacity, health, access to information, sources of income, and 

their networks of social support. The Sustainable Livelihoods approach is not a blueprint for rural development, 

rather an analytical framework which guides the thinking behind development planning and intervention, with 

the potential to incorporate cultural aspects. As critiqued by Ellis [54], the framework needs to acknowledge that 

access to economic enhancing assets and activities is influenced by socio-cultural determinants such as gender, 

class, and religion. 

 On the whole, vulnerability theories can be used to analyse the role ICT can play in recovery efforts 

aimed at reducing vulnerabilities of the rural poor by increasing capacities and focusing on livelihood enhancing 

development efforts. The theories bring together the discussion that socio-cultural, informational and 

psychological recovery of people have a significant impact on their economic vulnerability.  

 The ICT Skills and Discretionary Slack framework [60] highlights the importance of capacity building 

in vulnerability reduction by proposing a correlation between level of ICT skills, and availability of time. It fails 

to account for the fact that the factors of skill and time are affected by both psychological and physiological 

determinants of users. This would affect the adoption, use, continuation and termination of ICT deployments. 

For instance, the level of ICT skills can be affected by physiological components such as the availability of ICT, 

the access to the technology, the cost and limitations to use. Similarly, discretionary time available could be 

affected by conditions such as the amount of training sessions offered, and cultural, gender-based and social 

restrictions. The psychological component affecting ICT skill level could include the individual literacy levels, 

attitudes towards ICT adoption, and overall willingness to learn. This theory is useful in highlighting that 

information processing capacity and access to information is dependent on the socio-cultural determinants as 

well as the individual’s mental state to absorb and use the information.  

 

 

III. TECHNOLOGY-COMMUNITY-MANAGEMENT VULNERABILITY ASSESSMENT MODEL  

 

 We identify four dimensions of vulnerabilities influencing the rural poor, (1) 

Physiological/Psychological Vulnerability, (2) Informational Vulnerability, (3) Economic Vulnerability, and (4) 

Socio-cultural Vulnerability, and argue that effectively designed ICT for development (ICTD) programs have 

the potential to reduce the magnitude of these vulnerabilities in disaster recovery. We extend the TCM model, 

and propose the Technology-Community-Management Vulnerability Assessment (TCMV) model (See Figure 1, 

Part B). The proposed model states that physiological and psychological enrichment, information optimization, 

economic resuscitation, and socio-cultural reconciliation can be achieved when paralleled with ICT 

interventions aimed at recovery.   

 It is crucial to first examine and assess the scale of each dimension of vulnerability in order to critically 

determine the roles technology, community, and management focused ICT initiatives can play in improving the 

lives of marginalized communities. We suggest that technology programs implemented encompassing 

objectives to reduce existing vulnerabilities, distinctive to each disaster affected community, will foster 

sustainable development beyond disaster recovery.  

 

 

IV. RESEARCH FOCUS 

 

 In this paper, we propose the Technology-Community-Management Vulnerability Assessment 

(TCMV) model to guide the design and implementation of ICT for development (ICTD) initiatives in disaster 

recovery, and validate the model using ICTD cases in disaster-affected communities in Asia. Specifically, we 

examine cases from disaster affected rural areas in India, Indonesia, Sri Lanka and China. To do so, we look 

beyond the individual characteristics of technological design, management perspective and community 

participation, and examine their relationship with the four key dimensions of vulnerability.  
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V. METHODOLOGY 

 

 The Asian rural ICTD cases used to highlight the TCMV model were gathered from both primary and 

secondary sources during the period of April 2005 to August 2008. The fieldwork was conducted in Banda 

Aceh, Indonesia, and Tamil Nadu, India from July 2005 to February 2006, included semi-structured interviews 

with representatives from relief agencies and non-governmental organizations, and members of affected 

communities. These interviews were complemented with first-hand data collected by one author, based as a 

research consultant at the Asia Tsunami Response Team of World Vision to record and evaluate the ICT 

strategies and plans of World Vision, with the permission of this international non-governmental organization.  

 Supplementary data were gathered from case illustrations [54]-[59]. In these reports, information on 

post-disaster ICT projects were collected using a combination of quantitative and qualitative research methods, 

particularly in-depth interviews, participant observations, documentary analysis and surveys. While some cases 

demonstrated the use of ICTs, such as GIS, Internet, radio, and multimedia technologies to purely disseminate 

disaster-related information to people, we note that cases selected for this study focused on initiatives that 

involved community-level participation and use of technologies, thus targeting beyond passive reception of 

information.  

  

 

VI. PHYSIOLOGICAL/PSYCHOLOGICAL VULNERABILITY 

 

 The physiological and psychological vulnerabilities are micro-level dimensions involving the physical 

and mental well-being of affected persons, or a specific community. It is the extent to which people are 

susceptible to post-catastrophic emotional stress and trauma, as well as their access to depleted health 

infrastructure and resources. This highly cognitive variable influences people’s outlook on life, beliefs, and 

motivations to persevere in regaining their normal lives.   

 The use of technology can aid in alleviating the emotional distress of psychologically vulnerable 

communities. Children and youth are particularly prone to trauma from disasters, faced with the challenge of 

coping with the loss of their families and friends. In post-tsunami India, low cost computers at child-friendly 

spaces exposed children to games while introducing them to basic computing. Computer usage at these spaces 

helped ease traumatized children back into the routine of play [55]. Similarly, playing multimedia games on 

educational multimedia play-stations, provided by World Vision as part of its rehabilitation efforts, effectively 

reduced the stress level of children suffering from post-traumatic events caused by the tsunami.  

 The well-being of community is greatly enhanced by ICT projects designed with an in-depth 

understanding of community needs.  Mobile communications has been identified as a potential means of 

improving health services, where comparatively increasing maternal and child mortality were worsened in post-

tsunami Banda Aceh, Indonesia. The use of mobile phones by rural midwives offered low cost means of 

improving the handling of complicated obstetrical cases, and lowering rates of pre-natal and maternal mortality. 

By facilitating communication between midwives and obstetricians, mobile phone usage improved rural 

midwives’ skills, and ultimately aided in the reduction of pre-natal and maternal mortality. In the coastal regions 

of Tamil Nadu, India, where many fishermen lost their lives and livelihood assets to tsunami, 200 GPS 

navigation tools were deployed in 12 fishing villages with the objective of helping fishermen overcome fear of 

the sea in order to regain livelihoods. This electronic device assists the fishermen as a compass in deep sea by 

showing distance and travel directions, thereby assisting the fishermen to navigate easily at sea, with more time 

efficiency. Besides increasing their confidence to fish, the psychological health of fishermen was improved 

when the saved time was spent interacting with family and friends [55].  

 

 

VII. INFORMATIONAL VULNERABILITY  

 

 The informational vulnerability deals with the access to and availability of information within affected 

communities. The destruction of informational resources, ranging from personal documents, books and critical 

data, to opinion leaders and professional experts, affects the capabilities of people who are dependent on these 

sources of information. The informational vulnerability among rural people is further augmented by the low 

literacy levels and lack of relevant technological skills, necessary to overcome barriers to post-disaster 

development.  

In post-disaster villages, technology enhanced capabilities of fishermen and farmers in obtaining 

updated information. Traditionally, local fishermen faced exploitation due to the lack of access to updated 

market prices. Middlemen capitalized on this factor to gain high profits by usurping much of the value-added to 

the basic product. With the establishment of telecenters and use of mobile phones in rural villages, fishermen 

have taken to obtaining market prices from fish wholesale markets in the region, allowing them to negotiate 
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better prices for their catch. The Govi Gnana system project was established with the aim of reducing rural 

farmers' exposure to price volatility by providing updated crop information about trading prices. It enabled 

farmers, traders, and buyers and sellers of agricultural produce to view live transaction prices at various trade 

stalls in their own markets as well as prices in other areas of the country, which were made accessible at 

telecenter terminals and kiosks, and broadcasted via the telephone and internet [58]. Thus, up-to-date 

information via the use of communication technologies reduced the information differential, and provided better 

economic resources to rural fisher-folk and farmers. In addition, a Short Message Service (SMS) system 

allowing midwives to upload critical health information to a database technology, improved midwifery access to 

maternal health data as well as enabling the rural midwife to consult senior nurses and doctors using mobile 

phones.  

 The effects of poor informational infrastructure can be devastating on the available educational 

resources in affected areas. In addition to the destruction and damage of scholastic infrastructure, the impact on 

human capital, in terms of the loss of teachers and parents largely reduce the informational capacity in resource-

starved communities. For children, ICTs are a source of learning opportunities that help in building critical 

technological skills. To familiarize students with technology, World Vision in India equipped two schools in 

affected-villages with computers, providing practical computer lessons integrated with the school curriculum. In 

addition to computer oriented skills, children spent time with interactive programs learning Tamil, English, and 

other academic subjects.  

 Offering trainings to aid greater adoption of technology can make a significant difference to the 

information accessibility of rural people. In drought-hit Yellow Sheep River, China, the “Town and Talent 

Project” equipped the village’s E-commerce center with 25 computers to provide information and computer 

usage to local farmers. Since its initialization in 2000, the project has organized 24 Internet courses for farmers 

to equip them with relevant computer skills for better retrieval and usage of agricultural information (Zhao, 

2008). A Community Multimedia-Educaion Center in Jayagiri, Indonesia promoted community radio and 

multimedia as educational tools to encourage people-centered development in disaster recovery. The series of 

trainings, offered to build the capacity of center managers and volunteers running the community radio and 

programmes, aimed at improving their technological skills to strengthen information content of programmes 

(UNESCO, 2008).  

 Finally, informational capacity building is greatly enhanced by community management of technology 

in recovery efforts. The collective-ownership of facilities can promote the dissemination and sharing of 

information within communities. The "Town and Talent Project" in Yellow Sheep River, China introduced 22 

computers, and one computerised classroom with 11 computers and internet connection to enrich educational 

resources in the town’s school. Collaborating with a local company, two teachers received computer trainings to 

subsequently help the school set up its own network, and connect to the Internet. These teachers were the central 

information providers on computer usage to both fellow teachers and children [56]. The Nanasala telecenter 

project was managed by individual entrepreneurs within the community to provide internet access to rural 

villages in Sri Lanka [57]. The initiative exposed rural people to internet, computer, and telephone technologies 

with free training sessions to gain knowledge of technology use and online retrieval of information on new 

agriculture practices and techniques, and information on a variety of health issues.  

 

 

VIII. ECONOMIC VULNERABILITY 

 

 The economic vulnerability is triggered by the loss of livelihood activities and equipment to financially 

support households and sustain economic growth in rural villages. From the destruction of houses, fishing boats 

and nets, and crops, to the loss of breadwinners and savings, the economic impact of disasters pose a significant 

problem to recovery in Asian rural communities. The destruction to the physical infrastructure, in terms of the 

breakdown of telephone wiring and electricity supply, amplifies the economic burden for overall development in 

villages. 

ICTs have the potential to empower communities to regain economic stability in the disaster aftermath. 

The use of GPS systems and fish-finders to aid fishing practices, technology use has proven to have positive 

impacts on livelihood improvements and income generation in Indian fishermen communities. The fishermen 

reported an increase in fish caught, which in turn increased livelihoods from 20% to 50%, while a fifth reported 

a doubling of income [55]. Knowledge centers in India focused on providing income-generation tools for village 

Self Help Groups by providing access to information services. World Vision India Tsunami Response Team 

formed more than 600 Self Help Groups imparting various livelihood skills including computer, and 

entrepreneurship skills. Computer trainings, including introduction to business software skills, were provided to 

young adults and school graduates to improve their job prospects in the technologically-savvy Indian workforce.  
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IX. SOCIO-CULTURAL VULNERABILITY 

 

 The socio-cultural vulnerability of communities is determined by the social structure and values of 

society that define human relationships in communities. These hierarchies affect access to resources and assets, 

and decision-making power of people, established by gender, age, race, religion, caste, and class egalitarianism 

within communities.  

 Community pressures are seen most directly in the existing networks of power within the social 

system. The traditional power of the higher castes (social power), the middlemen (economic power), and males 

(gender power) limits the opportunities available to those groups with less power, which could work in the 

favour of the haves, and often further marginalize the have-nots. Tactfully designed ICT initiatives have the 

potential to champion the cause of development without widening existing social inequalities. To guard against 

this, the M. S. Swaminathan Research Foundation, an Indian NGO, has established knowledge centers in Dalit 

(lower caste) villages, while World Vision trained women Self Help Groups to take ownership of the ICT 

projects within their communities. Furthermore, telecenters in most village claimed no gender or age restrictions 

on access, with no separate timings for female users, or lower castes, allowing a co-mingling of different 

sections of society [55].  

In some situations, the socio-cultural issues surrounding communities may indirectly affect people’s 

perceptions on their capacity to use technologies. In rural China where computers were introduced in the 

classrooms, elder teachers were reluctant to take on computer usage due to the fear of not being able to learn and 

effectively adopt computer skills, predominantly possessed by younger users. In order to help staff overcome 

this technophobia, two training courses were designed to cater to these teachers, who then effectively grasped 

basic E-literacy for employment in daily teaching and learning [56]. In another case, Indonesian midwives 

initially perceived the ICT-based health practice as a monitoring system; rather than a tool to assist their work. 

This negative perception, triggered by existing class structures within the medical field, could have encouraged 

them to revert to the prior, more inefficient, paper-based system for reporting maternal health. One method 

being employed to motivate rural midwife use of the mobile phone health solution was to develop a JAVA-

based applet that functions with scroll and select functionality, rather than using traditional text-based SMS, 

which was criticised as being too cumbersome to operate. Constructive responses to the suggestions and 

feedback of midwives gave them of the credibility of the initiative, which subsequently encouraged the use of 

ICT beyond existing class barriers between rural midwives and hospital-based doctors.   

 

 

X. DISCUSSION AND CONCLUSION 

 

 A critical examination of Asian cases reveals that the deployment of ICTs in disaster recovery needs to 

look beyond the technology, its management and the community involved, and to take into careful consideration 

the vulnerabilities impacting the social sustainability of development efforts. The study extends the theoretical 

literature on disaster management and ICT, by addressing a gap in research on the best practices for ICT 

deployment in disaster recovery. We propose the Technology-Community-Management Vulnerability 

Assessment model to specifically guide the planning and execution of programs, identifying four key 

vulnerability dimensions. Contributing to the study on ICTD, the paper illustrates the issues and characteristics 

of each component of vulnerability, and analyses its relevance to practical real life cases. Thereby the proposed 

model is relevant to practitioners to aid design of ICT initiatives aimed at bringing about social changes with 

well-executed recovery operations. 

 As opposed to proposing a conjectural framework with clearly defined boundaries, the study discusses 

the inter-relationships of vulnerabilities and ICT characteristics by recognising real world complexities, in terms 

of barriers to implementation and considerations for long-term program success. The argument leads back to 

assessing the criteria for sustainable recovery initiatives, where results of the case analyses indicate that 

physiological and psychological vulnerability, informational vulnerability, economic vulnerability, and socio-

cultural vulnerability are not mutually excusive variables. ICTs focusing on economic livelihood building can 

impact the psychological well-being of users, while programs to enhance information flow can positively affect 

the livelihood capacity of communities.  

 The study provides a holistic understanding of ICT design by looking at the internal process of 

community, including the needs, ownership, and training, against external impacts of technology and 

management. In rural communities, educational and technological familiarity constrain the attractiveness, and 

hence the optimal usage of the ICT solutions. The management of rural initiatives, largely lead by village 

leadership councils, could lead to criticisms on privileged access to technologies, in turn affecting the socio-

cultural balance within society. Furthermore, the emphasis on education in post-disaster societies, often placed 

on basic primary education, could ignore the needs of adolescents and youth, raising issues of age 

discrimination to technology access.  
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 The study was restricted to conducting semi-structured interviews, instead of holding focus group 

discussion to obtain more in-depth information gathering, due to low accessibility to fieldwork data in post-

disaster situations. Future research should examine how the TCMV model could expand beyond disaster 

recovery to apply in general ICTD project design. In the scope of disaster recovery, study can be done targeting 

specific vulnerability dimensions to examine the implications for technology, management and community in 

the whole.  

 There is no doubt that calamities have tremendous negative impact on the rural poor, but the rapid 

proliferation of ICTs in Asia holds potential to bring about positive recovery to the lives and state of those 

affected. We believe ICTs have the power to increase the capacities of communities, in turn reducing the 

vulnerabilities that arise in post-disaster context. With effective design and implementation of ICT programs, 

rural communities can witness long-term social sustainability of recovery efforts. 
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