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ABSTRACT 

 
 Timely and effective communication of warnings ensures citizens’ safety and reduces 

losses and damage during disasters caused by war, violence, and natural calamities. Across the 

world, governments are continually implementing innovations in communication to effectively 

disseminate critical risk information. The advancement of technological innovations and global 

reforms for improving early warning systems as a key risk-reduction principle is transforming 

modern practices in risk communication. However, in the global context, this transformation 

varies greatly among regions, especially in less-resourced areas. The result is uneven 

preparedness that leads to unnecessary and major losses of life and infrastructure and property 

damage. How well governments in less-resourced regions are adequately prepared to achieve 

this technological and global homogenization is the vital question. Communication research on 

media innovations lacks examination of how well integrated disaster warning services are 

performing as critical components of public service. This dissertation takes these observations 

as its starting point and seeks to elaborate differential elements of governance that may 

influence capabilities of public agencies’ function in the communication of disaster warnings. 

One goal of this research is to fill the gap in disaster and communication scholarship and study 

the characteristic elements and uses of innovation by examining the accompanying challenges 

in less developed regions. Applying the concepts of governance and public service in 

studying disaster warning undermines the traditional bias that the challenges inherent in risk 

and crisis communication are primarily organizational. 

 The other more important purpose is to offer specific insights in three principal areas 

of innovations in the communication of warnings by: (a) understanding the dynamics of how 

media innovations occur in disaster communication practices; (b) elaborating the factors that 

promote or inhibit the development of such innovations; and (c) generating theoretical and 

practical propositions for improvements in public service delivery of disaster warnings through 

innovations. In the process of achieving these goals, a more specific understanding of the 

warning communication process among the various organizational units of public service 

systems in disaster management of the region studied was achieved. 

 In this study, theoretical and methodological decisions were made on the basis of 

the central proposition guiding this evaluation: the communication of disaster warnings is a 

public service. Although global governance actors guide risk-reduction policy initiatives, they 
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are enacted at the national and sub-national levels. The study explores the dissemination system 

of disaster warning in Pakistan, and Sindh. Its southern province is examined as a sub-national 

level and as a less-resourced, disaster-prone region. The insights from this case study can be 

applied to guide evaluative research further for similar regions where limited resources and 

capabilities to innovate warning systems exacerbate the situation and result in a substantial 

increase in losses. This study used a sequential mixed method evaluative research design. 

Initial findings were analyzed and integrated for holistic representation of findings.  

 The study draws conclusions from two key aspects in the uses and adoption of media 

innovation development in public service. The first is the variant approaches to innovations 

across each level of government. It found that, at t h e  policy level, and considering the limited 

capabilities vis-à-vis the scope of transformation, the approach to innovation development is 

transitional. In view of the extent of discretionary authority and available support at the 

managerial level, the approach to adopting new technology is driven by each disaster 

experience. Depending on the expertise and resources available within the context of local 

agencies and communities, a hybrid form of innovation development is approached at the 

operational level that utilizes technology in the communication of warnings. Secondly, the 

aspect of a more balanced and unified policy design and the implementation of innovations. 

The study found that a risk-based and audience segmented approach in nationally defined 

policy imperative guides the transition from linear to a non-linear, or non-hierarchical, 

communication system; from traditional to networked communication modes; and from 

traditional (one-way) to advanced (two-way/interactive) communication tools in the 

communication of warnings. The study found that the policy and planning measures as well as 

managerial decision-making for innovation is geared only towards those risks that occur 

frequently in the region, such as floods and cyclones. For other risks, the managerial decision-

makers develop new protocols and strategies to utilize new media and technology tools only 

when the risk is manifested and damages occur, such as the heat hazard in summer 2015. 

Importantly, the study observed that for emergency managers at the local district level, besides 

floods, and cyclones, the emerging risks also include civil conflicts, terrorist attacks, and other 

extreme natural hazards such as droughts, heat hazards, and flash floods for which no planning 

or new practices have been developed by the provincial authorities.  



 

xiv 

  The study observed three major factors that affect both the approaches to develop an 

innovation and the kind of change it brings to the system. These are: cost, climate change, 

and contextual factors. The important implications of these findings suggest that while 

various cost variables and climate changes affect policy, plans, and subsequent practices 

adversely, the constantly advancing media and technological context of the region offers 

great opportunities to adopt potential media innovations for effective service delivery of 

disaster warnings.  

 The study also observed that role of both global and sub-national level actors in 

governance is significant in characterizing policy design and implementing specific plans for 

innovation in a warning system. While global actors have a key role in defining specific policy 

design and initiatives, regional actors at the sub-national level play a fundamental role in 

implementing plans. Given the meta-inferences, this dissertation proposes a scarcity-

abundance framework as an extension of innovation scholarship in less-resourced regions for 

more even adoption of media innovation. It contends that context variables that characterize 

“abundance” can address the challenge of scarcity. The expanding outreach of media and 

telecommunication based industries in the region offer possibilities for government sector 

to counter the limitations towards successful innovations. For practical implications, policy 

adaptation to constantly changing media, climate-change, and technology for the viable 

adoption of media innovation can bridge the current gaps in innovation adoption. 

 

Keywords: Hazard, disaster warnings, disasters, new media, diffusion of innovation, innovation 

in service deliver, public service innovations, media innovation, environmental context, media 

and communication technology (MCT), and mixed- method evaluation, innovation in 

governance, adoption theory, public service innovation. 
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CHAPTER 1 

 

INTRODUCTION 

 
1.1 An Introduction 

 New media and communication technologies are rapidly evolving, with innovations that 

allow for improved connectivity among people, and the possibility for reducing the impact of 

disasters. This study reports on factors and dimensions that drive innovative advances in the 

dissemination of disaster warnings through public agencies. In practical terms this dissertation 

examines how governments transform their communication practices in saving the public from 

the impending risks of disasters. Using an evaluative framework of mixed-  design, it examines 

the elements that characterize the development of innovations, their operationalization, and the 

corresponding factors that affect uses and adoption of innovation in the   communication of 

disaster warnings. This study focuses on less developed regions, and uses the southern province 

of Sindh, Pakistan as a case study. 

 The introductory chapter is organized into four sections. The first section presents an 

overview of the subject being evaluated and presents a problem statement; the second section 

presents the purpose of the study; the third presents the fundamental research questions that drive 

this research; the fourth presents the rationale and significance of the study. The chapter 

concludes with a brief summary of chapters in the dissertation. 

1.2 Overview of the Study 

 In 1889, a young engineer at the Conenmaugh Lake Dam, found it was about to collapse. 

He jumped onto his horse and raced to the nearest railway station to telegraph a warning to the 

nearest downriver community, Johnstown, Pennsylvania. His message never got through. As a 

result, more than 2,200 people drowned, and 1,600 homes were destroyed. It took decades for 

Johnstown to recover. In 1977, communication technology was significantly improved as 

another flood swelled the river. But once again, the message did not get through. The failure was 

not the absence of technology but arose because the forecasters did not sound the alarm promptly 

(Vessey & Aponte, 1989). Over 124 years have passed since John Parke made his futile effort to 

warn others, and we are now in the age of globalization and information revolution. It is not 

surprising that as new media technologies have rapidly evolved so have the ways risks against 

the disasters are communicated. 
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Communicating to citizens to reduce harm and loss before and after disasters is part of 

the core business of government1 (Samarajiva, 2005). Disaster warnings are disseminated as a 

public service and are a public good akin to national defense (Samarajiva, 2005). Disaster 

warnings as a public service can be defined as the routines, behaviors, and ways of working of 

public service officials in public service agencies assigned to communicate critical safety 

information and updates in times of disasters. Citizens whose lives may be affected by critical 

emergencies arising from disasters expect public agencies to ensure their safety (Boin & Hart, 

2003). In the scope of a national government’s responsibilities, emergency and disaster 

management draws on science, technology, planning, and management (Drabek & Hoetmer, 

1991). It has four broad functions: mitigation, preparedness, response, and recovery or relief. In 

the preparedness stage, management communicates with the public through warnings to limit or 

mitigate harm from the onset of a disaster (Wogalter, DeJoy, & Laughery, 2005). Disaster 

warnings involve the effective and timely provision of critical information to people in danger 

about when a disaster may occur (McEntire & Myers, 2004), how severe it may be, and what 

protective actions are required to reduce its impacts. This information communicated before a 

disaster leads to individual actions that help prevent injuries or loss of lives and injuries and 

facilitate effective response after the disaster. 

The late twentieth century saw marked changes in public service provision of services  

(Brown & Osborne, 2012). Brown (2012) considers the term change as a broad phenomenon that 

indicates growth and development in public services and differentiates it with the term 

innovation. Innovation in public services represents an element of discontinuity, where the 

development of a new skill or new technology replaces the old practice (Brown & Osborne, 

2012). Public service innovations are broadly conceived as new ways in which services are 

provided to users (Hartley, 2005). Public management scholars (Brown & Osborne, 2012; 

Hartley, 2005; J. Hartley & Bennington, 2001) discuss in detail what sort of changes in public 

services can be called as innovations. 

 Innovations in the public sector are driven by an aim to achieve widespread improvement 

in governance and service performance (Hartley, 2005). As with many other social service areas, 

public sector involvement in preparing citizens for disasters also underwent considerable 

expansion in the 20th century (Dennis S. Mileti & Fitzpatrick, 1992). Advancement in new media 

                                                
1
	‘Government’ refer to both government organizations (e.g., federal and national government, local government 
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and technology not only provides the opportunity to improve accuracy in forecasting but also 

facilitates the exchange of critical information among threatened communities and response 

agencies widely, increasing preparatory lead-time (ISDR, 2005). The introduction of new media 

technology has transformed modern disaster-management practices including the critical task of 

disseminating warnings (Santos & Aguirre, 2007). These are the most profound public service 

innovations to meet the emerging needs of reducing the risk of disasters by effectively using 

media and communication tools. The term ‘media innovation’ refers to change in new media 

products and services (Storsul & Krumsvik, 2013). Mobile technology, radio broadcasting, the 

Internet, and social media are key media innovations that have developed rapidly in recent 

decades (Haddow, Haddow, & ebrary, 2014). Media innovations in disaster warnings are defined 

as a novel set of behaviors, routines, and ways of using media technology in public service 

delivery of warnings (alerts and advisories) for disaster preparedness and risk reduction. 

 The last two decades have witnessed increasing policy imperatives to use innovation to 

improve the effectiveness of public services (Brown & Osborne, 2012). Sound policy on 

improving community access to timely warnings, warning systems, and increasing lead times 

(ISDR, 2005) is fundamental to improving institutional practice and successful innovation 

development. With the development of media and communication technology has come an 

increased political commitment across the world to manage risks associated with disasters. The 

emphasis of global risk governance initiatives on improving warning mechanism and adoption of 

media innovation has also increased in recent decades. As media innovations become more 

prevalent, the challenges of adequate uses and adoption of the innovations have also become 

more of a concern. Despite technological progress in the communication of warnings, increased 

political resolve, and more disaster preparedness planning globally, communication glitches still 

occur with unfortunate regularity. This is particularly so in less resourced, poorer communities. 

In such settings one poorly managed disaster has “supersized” repercussions, creating an 

avalanche of associated social and economic disasters that can wipe out years of progress. The 

potential of new media and communication technology to disseminate effective warnings is not 

yet fully and evenly utilized in disaster preparedness (J. Sorensen & Mileti, 1991). The result is 

“uneven preparedness” across different regions (Sorenson, 2000, p.122; Marincioni, 2007) 

especially, in the less-resourced, poorer communities. The World Disaster Report (WDR, 2013) 

and the International Strategy for Disaster Risk Reduction of the United Nations (ISDR) 
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identifies several challenges to effective disaster preparedness, including an inability to take 

advantage of technologies, variations in uses and availability technology (ISDR, WG II, 2005) 

and other structural limitations. There is an increasing focus by disaster and communication 

researchers on investigating uses of media innovations in disaster warnings (Marincioni, 2007; 

Mileti and Fitzpatrick, 1992; McEntire and Myers, 2004; Samarajiva, 2005). Researchers, 

however, have paid little attention to using the concept of innovation in governance or public 

services. Policy making for innovation is formally enshrined in one of five Priorities for Action 

within the global framework—the Hyogo Framework for Action (ISDR 2005), however the 

documentation and dissemination of this in practice is weak (Djalante, Holley, & Thomalla, 2011 

2011). A comprehensive assessment of policy choices, plans and subsequent institutional 

practices of government is therefore lacking. 

 This dissertation used an evaluative research design to make vital contributions to 

improving practices aimed at averting disasters. It is an attempt to understand the context of less-

resourced governments in which policy decisions are made, practically managed, and 

operationalized to incorporate modern principles and practices of risk reduction. It chooses a 

research design, questions, theoretical approach, and methods of data collection and analysis 

coherent with the consideration of dissemination system of disaster warnings as a public service. 

Applying evaluative research methods to examine public service innovation contributes to the 

improvement of innovation policy design and delivery (Riché, 2013). Evaluative research is a 

useful function for building standards against which to evaluate public service activities 

(Suchman & Russell Sage, 1967). It entails a disciplined inquiry undertaken to conduct 

thoughtful, systematic collection and analysis of information about activities, to reduce 

uncertainties, improve effectiveness, and make decisions regarding those activities (adapted from 

Patton, 1982). The following section explains the key purposes of conducting this evaluation. 

1.3 Purpose 

 Evaluation is distinct from fundamental research. One of those distinctions is purpose. 

While purpose of fundamental research is solely to advance knowledge, the purpose of 

evaluation is to bring useful insights that can be utilized for program improvement besides 

knowledge development (Mark, Henry, and Jules, 2000). Evaluations are context specific, and 

are concerned with the factors that determine the value of the practice in a particular setting 

(Fitzpatrick, Christie, & Mark, 2008). The purpose of this evaluation was threefold: firstly to 
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understand how governmental agencies in a developing regions approach advancements in new 

media and communication technology and examine global risk governance in instances of the  

communication of disaster warnings. Secondly, it  elaborates on factors that influence 

innovations in the public service of disaster preparedness through adequate warnings; and lastly, 

to generate theoretical and practical prepositions that may guide evaluation of innovation 

adoption in a warning communication mechanism in any given setting to facilitate 

improvements. 

1.4 Scope, Location of Study and Approach 

 In the scope of national governments and the dissemination process of disaster warnings, 

scientific agencies of government issue warning forecasts. Disaster-management agencies 

receive information and then serve as intermediary sources for relaying warnings to the public 

and other response agencies. Evaluating the communication of warnings from the lens of 

governance, both primary and intermediary source agencies of government are evaluated. The 

largest unit of analysis was national and provincial level agencies involved in decision-making, 

policy making and planning. The smallest unit of analysis was the local and district level 

emergency management agencies that are functional units of government. Quarantelli and Dynes 

(Dynes et al., 2007) state that each disaster reaffirms a country’s limited capacity to manage 

hazards within an institutional framework. This evaluation focuses on a specific case of a 

dissemination system of disaster warnings in the Sindh region of Pakistan. Pakistan is a 

developing country, experiencing recurrent episodes of war, natural and manmade disasters, and 

terrorism. Pakistan, however, is a technologically advanced country compared to other 

developing countries with a similar GDP (Ritchie & Brindley, 2005), with high-levels of 

penetration of mobile technology and Internet connectivity in major cities. The unique 

geographic, economic, and social conditions of the Sindh region, a southern province of 

Pakistan, makes it among one of the most vulnerable to natural disasters. The economic and 

social costs of regularly occurring disasters in this region continue to grow. These characteristics 

made it an interesting case study for studying the dynamics of uses and adoption of media 

innovations and the factors that influence the region’s specific context. 

1.5 Research Questions 

 The conventional wisdom in the public sector is that whatever innovation occurs comes 

from the policies and decision making of  top managers (Wilson, 1989). Literature on innovation 
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in public services suggests that innovation often occurs in the rhetoric and discourses of public 

service improvement such as policy and plans but successful innovation is the effective and 

actual implementation of new products, process or methods  (Albury, 2005). Identifying 

innovations in policy and plans vis-a-vie actual practices can bring several possible relationships 

between innovation occurring at policy or planning level and the implementation level (Hartley, 

2010). The results of later research (Borin, 2001) establish that the innovations may also 

originate from middle managers, front-line staff, or from the population in general. In public 

management and governance in which innovations are adopted and generated (J. Hartley & 

Bennington, 2001), the roles of policy-makers, managers, and the general population (agencies 

and people external to the agency) are important. The concept of innovation in governance 

emphasizes the role of policy in innovation on subsequent practices (Hartley, 2005). The 

evaluation therefore examines the variations in uses and adoption and corresponding challenges 

at each level of innovation development across multiple levels of governance. All research 

questions will be examined separately at each level and findings are then integrated. 

 The primary research question examined the key elements of media innovation from the 

policy, managerial, and operational perspective in a given context. This helps to 

comprehensively understand the patterns of media innovation in the case under study. 

RQ#1: What are the key characteristic elements of media innovation in the dissemination 

system of disaster warnings? 

 Disaster warning communication/ dissemination system is a message relay system and 

includes a broad range of users and agencies with distinct modes and tools. The starting point for 

the main research question was an assessment of the dynamics of policies, plans, and decision 

making in a governmental system that characterize the establishment and enhancement of a 

communication system for disaster warnings. An important implication of acquiring this 

descriptive information is that any given policy, plan, and/or practice can be evaluated on a 

variety of levels. The concept of innovation in governance emphasizes the role of policy in 

innovation on subsequent practices (Hartley, 2005). The term, “policy” is treated as the 

legislative and political statements of governments that set direction for how resources in a given 

domain (e.g., disaster warning dissemination) will be allocated and prioritized (e.g., a policy 

promoting the use of communication technology). A “plan” is a particular enactment of policy 

that offers concrete representation of how a given policy can be realized. “Practice” refers to the 
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specific professional interactions (activities) that take place within the purview of organizations 

responsible for any task (I. Shaw, Greene, & Mark, 2006). 

 The assessment of the outcome or exploring whether or not the innovation is actually in 

use, and if so, how it is being used, is essential to the interpretation of any evaluation (Hall & 

Loucks, 1977). In order to understand this, the second research question covers the investigation 

of both the content of these services and the tools that are adopted as media innovations in 

delivering the disaster warnings. 

RQ#2: What kinds of media innovation are adopted (in use) and are planned in this 

dissemination system of disaster warnings? 

 The media innovation can include change in several aspects of the media landscape. This 

study has conceptualized the kinds of change involved in terms of innovation in a 

communication mechanism/system, communication tools, and communication modes. 

Innovation in a communication system refers to new ways in which warnings are developed and 

delivered to various users in the system; innovation in communication modes refers to new 

positioning of certain media tools within particular contexts. And innovation in communication 

tools refers to new specific media platforms/mediums through which warnings are delivered, 

such as cell phone technology, radio broadcasting networks, the Internet (website or email) etc., 

These aspects comprehensively covered the content and tools for public service delivery of 

warnings. 

RQ#3: What are the external factors that influence adoption of media innovation in 

dissemination system of disaster warnings? 

 The third research question attempts to identify the motivational or inhibiting contextual 

or external factors that influence decisions to adopt new media technology and innovation in a 

disaster warning system. 

 The uses and adoption of new technology are likely to be neither uniform nor 

instantaneous (Marincioni, 2007). The specific context where new technology has been applied 

is the main determinant, especially in less resourced, developing regions (Roman, 2004). It is 

contended that environmental or external conditions impose severe limitations in under-

developed or developing countries (Banerjee & Chau, 2004) and affect institutional capabilities 

to adequately utilize the potential of new technology innovations (Banerjee & Chau, 2004). For 

innovation to spread evenly across different communities the externalities must have a 
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permissive effect (Wejnert, 2002). There is a growing recognition that the environmental context 

has a direct impact on innovation determinants, processes, and outcomes (Hartley, 2005). In this 

regard, the third research question seeks out significant insights on the environmental context of 

media innovations in a given system. The next section presents an overview of a research plan to 

conduct the evaluation and obtain systematic findings for the research questions. 

1.6 Overview of the Research Plan 

 This study uses both explorative and descriptive approaches to collect data and undertake 

analysis to ensure systematic investigation and rigor. Qualitative measures were needed to 

capture the uniqueness of the setting in a developing region to know how the potential of ICTs is 

realized in the policy-making at the national level and to develop themes grounded in the data. 

More structured measures were appropriate for verifying those themes at a local level. The 

evaluative research consisted of three phases: Analyzing documents and published reports (Phase 

1) to understand the existing policy and planning initiatives (at the national, provincial, and local 

level) that inform us about policy level data. Next, the perspective of senior management (at the 

national and provincial level) who were responsible for managing innovation and initiating 

practices were explored in qualitative interviews (Phase 2). Field visits and surveys were 

conducted to understand how media technology and innovation were adopted by provincial and 

local warning agencies to communicate with different end users of disaster warnings (Phase 3). 

All three research questions were examined at each phase and results were integrated to present a 

holistic view from the evaluative lens of research. In the following section, the rationale and 

significance for this evaluation is explained. 

1.7 Rationale and Contributions 

 Evaluating uses and adoption of media innovations to understand adoption, account for 

variations, and explore factors specific to the warnings context has theoretical, practical, and 

societal implications. In communicating warnings, we must consider the role that new media or 

not so new media play, and emerging media and communication technology, and how this role 

will evolve with time. In communication research scholarship, the issue of communication 

technology use for warnings is primarily viewed from the perspective of technology users, for 

whom the message is intended. Most of the research done with regard to technology is therefore 

response-oriented, involving activities occurring on the recipient side (Seeger, Sellnow, & 

Ulmer, 2003). These stereotypic scenarios take the place of an investigation of few specific 
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activities in which technology is involved (Schuler & Namioka, 1993). Little attention has been 

paid to approach warnings as a function of government. There has been some evaluation of 

warning mechanisms focusing on governmental actions and decisions that have shown timely 

warnings are often prevented (Quarantelli,1997) by the lack of emergency management officials’ 

willingness to adapt to the changes in technology and practices. Previous research findings 

focused only on the perspectives of local emergency managers and did not consider the distinct 

communicative process of warnings as a public service. The result is a lack of research that 

illuminates and explains the elements, contents, and factors that undermine or support media 

innovation and foster improvements in a public service. 

 “Somewhere in the world each year technologically sophisticated loss reduction 

 mechanisms fail to live up to their estimated potential” (Alexander, 2000, p.12). 

 The technologies and tools that support an early warning system work best if their 

potential is realized as desired (Pearson, 2012). Across the world, increasingly emergency 

management organizations are developing communication strategies aimed at informing their 

constituents of impending emergencies (Santos & Aguirre, 2007) through innovative use of 

cellular and Internet technology. With the constant advancement of media and communication 

technologies, and growing recognition of warnings as communicative actions, this has 

significantly been adopted as global approach to disaster preparedness. In the developed world, 

progress in communication technology using the Internet on hand held devices has radically 

altered the way hazard information is detected, analyzed, utilized, and disseminated to response 

agencies and the at-risk community. In developing regions, a clear picture of the pattern of 

diffusion and application of media technologies in warnings does not exist. This is because most 

of the research has been done in developed societies. The issues, challenges, and opportunities 

that determine uses and adoption of media innovations to effectively prepare for disasters in 

developing regions have not been addressed yet. Foremost is the challenge of producing an even 

spread of technology adoption in view of existing inequalities in the disaster landscape. It is 

important to explore patterns of uses and factors that influence the adoption of media innovation 

to magnify informational advantages which low- income local communities of developed world 

and national level communities in developing world are yet to enjoy in a globalized world. 

Approaches to understanding and managing disaster communication have taken a new direction 

in this era of global governance, the growing use of new media, and global risks of disasters. The 
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new approach holds that systematic human actions can reduce the vulnerability of societies to 

disasters and that there is no such thing as a “natural disaster, only natural hazards” (Guha-Sapir, 

Vos, Below, & Ponserre, 2011). The underlying theme for this approach is that threats of 

disasters occur in the physical world and if warnings are promptly conveyed to the public, the 

hazard will not become a disaster (Samarajiva, 2005). McEntire (2007) insisted that there is less 

information known about disaster organizations in developing countries because of the 

differences in governmental structures and policy dynamics.  

 The evaluative research design enabled the development of key themes and addressed 

emergent research needs in understanding the context of less-resourced regions where uses of 

media innovations are understood, planned for, and practiced to ensure effective disaster 

preparedness. Evaluation findings have provided guidelines for further research in the area of 

policy, planning, and practice in utilizing communication technology for effective 

communication with the public in disasters, while drawing on contextual understandings. 

Although set in a specific context, they draw upon and speak to generalizable views of how 

warning communication may be conceptualized and examined in various disaster scenarios. The 

theoretical constructs that are developed in this research process can become the vehicle for 

examining other cases. Yin (2003b: 32) calls this role of theory ‘analytic generalization’. 

Maxwell (1992) believes generalizability occurs through the development of theoretical 

constructs from the data applied to similar persons in similar situations. In addition, the 

replication of the evaluation design in different contexts can bring context specific findings for 

improvement in practices. An outline of the chapters of this dissertation is presented here. 

    1.8 Summary of Chapters Ahead   

 The introductory chapter provides an overview of the role of media and communication 

technology in dissemination of warnings and the resulting challenges. Taking advantage of the 

potential of evolving media is important in achieving even preparedness across variant settings. 

The main concepts and the theoretical frameworks to guide the evaluation are introduced. The 

purpose of the study, the research questions, location and study approach and the significance of 

evaluation in the study are also presented. 

 Chapter two serves two functions: First, it defines key concepts associated with disaster 

warnings and how are they situated as key protective actions of management. Secondly, it details 

how the communication warning process is presented and conceptually understood in 
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communication scholarship. It also analyzes the role of media and evolving technology and 

emerging concepts in improvising through disasters over time. The chapter elaborates the key 

products of media innovations used in warnings. 

 Chapter three reviews research studies on the use of evolving media and communication 

technology in disaster preparedness. The literature review uncovers areas in need of greater 

exploration, particularly relating to the concepts of media innovation and variations in uses and 

adoption in different settings. The chapter also presents a literature map to clarify the research 

questions and show how the literature addresses them. The chapter also introduces the concept of 

diffusion of innovations and details the element of environmental context as conceptualized in 

adoption theory. The chapter formulates a theoretical framework to address the research 

questions and sets the agenda for rigorous and systematic empirical investigation. 

 The research design is explained and the evaluation process outlined in the chapter four. 

The chapter discusses how the mixed method evaluation design is employed, the data collection 

procedures, and strategies for sample selection, analysis plans, and the limitations of the 

methodology. The chapter elaborates on how and why the qualitative and structured mode of 

inquiry is integrated and applied using a case study methodological framework. The data 

collection techniques include document analysis, field visits, website and Internet based tools, in-

depth interviews and survey questionnaire used to address the research questions. Multiple 

modes of data collection from different sources are applied to ensure both data and source 

triangulation for the study. Data is organized and sorted using codes. The data is analyzed using 

an inductive and descriptive analytic approach to develop patterns, themes, and categories from 

the coded data. 

 Chapter five provides an historical and organizational review of a warning dissemination 

system in Sindh, a representative case of a disaster-prone, less-resourced region. The chapter also 

identifies key cultural nuances in the use of technology to help understand the context. 

 Chapter six presents findings from the first set of data obtained to answer the three 

research questions. Policies and plans are a rhetoric of public service improvements considered 

to be a foundational step of any governmental action. Policy-making determines the route to 

implementation. The policy function is therefore assessed as a first step to understand the pre-

disposition of a government organization to engage in media innovation and adoption. 
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 Chapter seven provides perspectives of organizational actors on decision-making for 

innovation used as a technique to contribute services. In government institutions, the 

dissemination system of warning involves key scientific and management related organizations, 

which work towards the communication of warnings as source of information. The chapter 

examines the perspectives of managers at various levels in a federal and provincial network of 

agencies to assess the perspectives and actions taken at decision-making level. 

 Chapter eight covers the structured phase of data collection and presents findings on field 

observations (virtual and physical) in regard to media uses and adoptions in operational settings. 

Key physical (field offices) and virtual spaces (websites and social media platforms) in which 

innovations are applied to obtain evidence are examined using a structured data collection 

method. The findings are presented using tables and charts with discussion on the results. 

 The communication of warning is not complete until it reaches the ultimate end- user of 

disaster warnings i.e. the population at risk. In the context of Sindh, local/district level officials 

reach out to the population at risk as ultimate end-users in a disaster warning system. Chapter 

nine describes the findings obtained from these officials to examine the last mile communication 

process and innovation-adoption in a warning dissemination system. 

 Chapter ten integrates the findings from different data sets. It contrasts and compares 

various aspects and levels of innovation adoption in a dissemination system of warnings in 

Sindh. It identifies key themes emerging from the process and discusses the implication for this 

research. The chapter explains the outcomes of the study in relation to the key purpose of the 

evaluation and argued that there is quite a variation in uses and adoption at each level of 

dissemination system. This chapter also identifies several issues that limit the capability of media 

innovation to be evenly and adequately adopted and proposes solutions in the light of theoretical 

and practical findings that have emerged in the study. 

 The following chapter is developed on the assumption that the concept of warnings is a 

communicative process inter-linked with key concepts in communication research and the 

disaster literature. Achieving clarity in these concepts is significant to distinguish the 

communicative process of disaster warnings from other forms of risk communication. 
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CHAPTER 2 

 

MEDIA INNOVATIONS AND DISASTER WARNINGS: KEY CONCEPTS 

 
2.1 Chapter Overview 

 

 This chapter aims to perform two key functions. It first defines key concepts associated 

with the dissemination system of disaster warnings in disaster management practices. It then 

details the communicative process of warning as presented and conceptually understood in 

disaster communication scholarship. The chapter then explains factors that have transformed the 

concepts and communicative processes in the modern world. The chapter concludes with the 

significance for the theoretical and methodological decisions taken in this evaluation. 

 2.2 Key Concepts 

 

 The foremost concept in disaster warning research is the term ‘disaster’. Disaster is a 

sequential process as a continuously unfolding situation, that is marked by changes in urgency, 

scope, impact, the types of appropriate responders, and their needs for information and 

communication” (Janssen, Lee, Bharosa, & Cresswell, 2010). In different regions, the term 

‘emergency’ is also used to express a sudden, unexpected event requiring immediate response 

due to potential threats to health, safety, environment, or property. In practice, there exist great 

discrepancies about the concepts when it comes to differentiating between the two terms. For the 

clarity and scope of this research, I have used the word ‘disaster’ considering the US Federal 

Emergency Management Agency (FEMA)’s definition of emergency as an event of smaller scale 

that can be managed at local level, while a disaster demands greater level of response and 

involvement of federal level agencies (FEMA, 2006). 

 “Every disaster starts with a hazard” (Thywissen, 2006). A ‘hazard’ is the first term in the 

continuum that is used (M. K. Lindell & Perry, 2004). Hazards are threatening events, which 

have not yet occurred but where there is the high likelihood of an extreme event occurring (M. 

K. C. P. Lindell & Ronald W, 2007). This could include emergencies, disasters, or catastrophes. 

Those extreme events that originate in the natural environment, often known as natural hazards, 

are “extreme geophysical, hydro-meteorological, or biological events that pose a threat to human 

life causing significant damage to the environment” if and when they occur (Faulkner & Ball, 

2007). 
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Figure 2.1. Sequential Stages of Disaster Management 

Source: (Alexander, 2000, p.7). 

 

 The management of disasters is sequential and cyclic as depicted in the disaster cycle 

developed by Alexander (2000, p.3). Figure 1 demonstrates the sequential stages of disaster and 

its management. Hazards exist before the occurrence of disasters. They are managed through 

mitigation and preparedness activities. As mentioned, mitigation and preparedness functions are 

undertaken to manage hazards before they transform into a disaster. These two management 

aspects are governed by the concept of hazard control and are closely associated with the term 

risk management borrowed from the discipline of safety engineering (Wogalter, 2006). Hazard 

control includes three key elements: design out the hazard, guard against the hazard, and warn 

against the hazard (Wogalter, 2006). 

 Disaster warnings are considered to be safety communication in situations where hazards 

cannot be designed out or adequately guarded against (Wogalter, 2006). Because of their rapid 

onset potential, some hazards pose an impending threat of disasters with significant casualties 
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and property damage unless timely action is taken (Storsul & Krumsvik, 2013). Disaster 

warnings are critical in reducing the potential harm posed by impending threats of disasters 

(Anderson, 1969). Disaster creates an immediate need communication of information, guidance, 

and action plans in the fight for survival (Seeger et al., 2003). Disaster warnings are therefore 

considered as a protective communicative action on the part of governments to protect their 

citizens from potential disasters. When the impact of disaster is actually manifested, only then do 

actions undertaken shift to the next level of management in order to respond to emergencies that 

include response, relief, and recovery. The next section details some important features of the 

critical communicative function of warnings right before the occurrence of a disaster. 

2.3 Warnings as Protective Communicative Actions 

 Lindell (2004) considers the dissemination of warnings as the first protective action at the 

pre-impact stage to facilitate disaster response and reduce the anticipated harm. Disaster 

warnings are detected, monitored, interpreted and disseminated as a system most often called as 

an Early Warning System (EWS) (Wogalter et al., 2005). An EWS involves several different 

types of organizations such as government agencies, academic or scientific institutions, and the 

media. A warning system for disasters is to “… detect impending disaster, give that information 

to people enabling them to make decisions and take action” (Sorenson, 2000, p.119). It must 

fulfill two basic functions: assessment and dissemination. 

 Assessment refers to the organizational activities from the time the hazard is detected to 

the point at which a message of risk for the threatened locality is developed (Nigg, 1995). Skilled 

personnel identify the existence and magnitude of hazards by using scientific models and 

historical data interpreted from multiple sensing devices (Samarajiva, 2005). It is rare for hazard 

detection to provide an unambiguous warning (Samarajiva, 2005). This information is sent to the 

agencies responsible for dissemination. 

  Dissemination is next a process of issuing and transmitting the warning message to 

specific populations at the risk of an impending hazard (Nigg, 1995). Communication of disaster 

warnings is not complete until it reaches to potentially affected populations providing guides for 

action and sufficient lead-time to prepare against an oncoming disaster. Traditionally, in many 

societies (and, even today), the official warning processes of disseminating the information about 

hazards is passed from one official to the next in a linear fashion (J. Sorensen & Mileti, 1991). 

The linear paradigm of model-based early warning system comprises a “warning chain”, a linear 
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set of connections from observations through warning generation and transmittal to users 

(Basher, 2006). Figure 2.2 presents functions in a linear mechanism for hazards. It explains how 

scientific public sector agencies act as a primary source of information. They monitor 

hazards/risks through scientific modeling and interpret data in order to formulate warning 

forecasts. This forecast information is sent to the disaster management and response agencies 

(secondary users) for necessary action and further communication to the public at risk (end 

users). 

 

Assessment       Dissemination  

 

Scientific Modeling      Governmental (Agency users) 

+         Local/district agencies 

Monitoring        Mass Media  

Data Interpretation         Public @ Risk 

 

Formulation of Forecast 

Figure. 2.2 A Linear Warning Mechanism 

Source: (Nigg, 1995) 

 

 Early warning is the imperative of national governments (E. L. Quarantelli, 1988). It is a 

national government’s responsibility to create, maintain, and update EWS systems at both the 

national and the local levels, ensuring that regular system testing and performance assessments at 

appropriate levels are undertaken (Wogalter et al., 2005). Mileti and Sorensen ((Dennis S Mileti 

& Sorensen) refer to a hazard warning system as “a system to ensure preparedness” (p. 21) with 

three subsystems: detection, management, and response. Where detection includes routine 

monitoring of natural, technological, and civil environments it makes more likely the prediction 

of a potential emergency. This is the domain of scientific and conflict/disaster specific 

organizations. The management subsystem integrates risk information received and warns the 

public when warranted. In the response subsystem, people respond to the warnings received from 

the management subsystem on the basis of their own interpretations that may differ from that of 

detectors or managers. 
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 This study is interested in evaluating the dissemination phase of warnings. The 

dissemination phase of disaster warnings is the stage where warning messages depart from the 

purely scientific domain and integrate with management, communication, and public policy 

disciplines of social sciences. The role of governance, policy, and planning become fundamental 

in an effective dissemination process of warning (Nigg, 1995). Dissemination of disaster 

warnings is primarily a risk communication activity and a responsibility of a government. An 

analysis of the explanatory frameworks established in disaster and communication literature is 

important to clarify the characteristics of this process from other forms of risk communication. 

The next section is an attempt to define the dissemination process of warnings and its subsequent 

evolution within the premises of disaster and communication disciplines. 

2.4 The Communication Process of Warnings: A Conceptual Analysis 

 In communication scholarship, communication of hazard warnings is considered to be a 

specialized form of risk communication . It refers to dissemination of a warning message 

containing the information on the impending threat of a hazard as specific, immediate, and 

severe, and that calls for immediate actions in order to prevent the recipient of the message from 

subsequent harms (Coppola & Maloney, 2009). According to Lasswell (1948), communication 

should be analyzed in terms of who (Source) says what (Message), via what medium (Channel), 

to whom (Receiver), and directed at what kind of change (Effect). The classical persuasion 

model (Lasswell, 1948) makes it clear that as a risk communication activity, warnings have 

clearly defined parameters regarding source, message, channel, receiver, and intended effect. In 

most cases, the source is an authority, the message describes a hazard event, and the desired 

effect is a change in receivers’ behavior. Using this simple model in communication theory, the 

key characteristics of communication of disaster warnings are: 

2.4.1 Source  

 The source is the initial transmitter of risk information and can involve multiple primary 

and intermediate source organizations in the public sector (M. K. Lindell & Perry) with clearly 

defined roles and responsibilities. The primary sources make scientific predictions and develop 

forecasts to communicate further to public emergency officials in disaster-management agencies. 

Disaster-management agencies act as intermediate sources; they interpret the information, and 

decide the methods to disseminate the message further to citizens (J. H. Sorensen, 2000). 
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2.4.2 Channels 

 The channel is the medium by which the message is transmitted from the source to the 

receivers and may range from face-to-face to digital communication. The selection of channels in 

communication of warning is usually a decision of the information source (Kasperson et al., 

1988). 

2.4.3 Message Content 

  Warnings messages convey threat information as specific, immediate, or severe 

(Coppola & Maloney, 2009). It is a functional message or system of messages informing an 

audience of a likely threat or danger (Lindell & Perry, 2004; Sellnow & Seeger, 2013). The 

message should recommend actions to reduce or mitigate threats with a persuasive element in it 

(Reynolds & W. SEEGER, 2005). 

2.4.4 Receivers 

  The receivers are those who have to respond to disaster and take specific actions in order 

to reduce harm. The purpose of dissemination of warnings is twofold: Facilitating agency 

responses for oncoming disasters and saving lives of members of at-risk communities. With 

these two purposes, the warning communication is addressed to two sets of receivers: Agencies 

that are designated to facilitate disaster responses and the communities that are at risk (public 

and specific). The desired effect of the warning is that receivers are able to determine the level of 

risk and take appropriate actions in order to reduce harm (M. K. Lindell & Perry). A hazard 

rarely affects all citizens simultaneously, unless it is a city state (Samarajiva, 2005). Warnings 

are usually addressed to a specific audience. Warnings that are sent to the general public are with 

the aim of information and using public as a medium to carry the message forward to specific 

population at-risk.  

 The classical communication model has guided early empirical research in understanding 

communication processes of warnings. Later, Kasperson et al., (1982) used the framework to 

depict the organizational structure of risk communication in order to explain the major actors in 

risk communication process (Kasperson et al., 1988). They (Kasperson et al., 1988) considered 

nature and technology as the primary sources of risk communication, and scientific agencies, 

management agencies, or interest groups as secondary sources. Mass media were considered to 

be the information brokers or transmitters of information between primary and secondary 

sources, as well as the public. This framework provided a basic explanatory framework of risk 
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communication processes through number of actors to illustrate effects on responses (Kasperson, 

Renn et al., 1988). It specified mass media as a key transmitter of risk information and did not 

specify the dissemination of risk communication process as a function of government. Also, the 

conceptual framework was developed before the advent of information technology and so it does 

not include the discussion of role of new media in taxonomy of different possible channels.   

 Later, Lindell and Perry (2004) viewed government agencies as official and credible 

sources of risk communication and presented communication flow as a network that links the 

original source to intermediate sources and ultimate receivers to illustrate the dissemination flow 

of warnings. The communication network model (Figure 2.3) portrays the original source, 

multiple categories of intermediate receivers and other ultimate receivers in a simplified fashion 

(Gladwin, Lazo, Morrow, Peacock, & Willoughby, 2007).  

 

 

 

 

 

Figure. 2.3. Communication Network Model  

Source: Lindell & Perry (2004, p.16). 

 

 In a modern world, the process of disseminating disaster warnings is, however, complex. 

Although primary, scientific agency and intermediary disaster-management agencies remain the 

authoritative sources, the  transmission of warning forecasts involves multiple media outlets 

besides mass media in a modern world. Receivers may acquire warning information from 

primary official sources directly or through intermediary sources or even other informal sources 

in multiple ways, including the Internet, cell phones, personal data assistants, satellite, radio and 

cable television (Gladwin et al., 2007). The process of disseminating disaster warnings is clearly 

non-linear, multi-layered, and complex (Gladwin et al., 2007). Digital media and communication 
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technology have developed rapidly and globally since the 1990s, transforming the approach to 

disaster communication and modifying existing warning processes. In the modern world, the 

audience is not only an information consumer but also an information producer using 

communication technologies to share knowledge (RAMIREZ & KIRALY, 2012). The channel 

and receiver characteristics are thus transforming and require further modification of existing 

models. These technological shifts in communication process are impacting the concepts allied 

with disaster warnings. These changes are important to mention here. The social science research 

needs for the disaster warnings are adequately met only when these changes are understood. 

2.5 Disaster Warnings in the Contemporary World 

 Two key factors have influenced the current conceptualization and uses of media in the 

communication of disaster warnings. One relates to the emergence of new forms of media and 

communication and the other is the development of global risk governance theories. Explaining 

these two is important because the impact of both is mutually exclusive and this must be taken 

into account in conducting an evaluation of warning communication.  

2.5.1 Advancement of New Forms of Media and Communication Technology 

 Emergency or a disaster warning technology, often referred as an alert technology, refers 

broadly to any tools used in pre-disaster stage activities to facilitate response, ranging from two-

way radios used by first responders in the field to sophisticated computer- based systems used by 

emergency management officials. The use of an alert technology tool to communicate critical 

information is not a new phenomenon. Pre-digital media used by communities for thousands of 

years to send warnings included smoke signals, torch signaling, heliographs, and signal flags. 

The failures of these forms of communications can be seen in the catastrophic effects of disasters 

and this encouraged the development of more sophisticated communication technology in the 

19th century. The invention of the telegraph was a major step forward, followed by Italian 

inventor Guglielmo Marconi sending the first radio signals in 1895. This technology was used to 

request help when the Titanic, struck an iceberg. Unfortunately, the closest ship did not receive 

the distress signals because the radio operator was off duty (Farnham, 2005). Important lessons 

were learned from the sinking of the Titanic. The Radio Act of 1912 initiated the legislation and 

formal management of disaster communications (Farnham, 2005). In the late 19th century, 

telephonic communication and the amateur radio in 20th century laid the foundations for modern 

disaster communication. The most rapid growth in disaster communication technology occurred 
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from the 1990s. This era of technological change facilitated the global sharing of knowledge 

through media and communication technologies. In 1994, the US Federal Communications 

Commission replaced the Emergency Broadcast System with the Emergency Alert System 

(Wood et al., 2012), to take advantage of current digital communications technology for 

warnings. Since then other technologies in use include cellular phones, microwave relays, fiber 

optic cables, Internet technology, satellite technology and social media have resulted in a growth 

in emergency services telecommunications (Farnham 2005, Bullock, Haddow et al. 2009). 

 The exponential growth of media and technology has facilitated more effective disaster 

preparedness and response. A brief review of available tools provides an understanding of the 

media innovations now available to disseminate warnings. 

 2.5.1.1 Sirens and Route Alerts: The most common technologies used for public 

warnings are outdoor sirens, the electronic media, and officials going through the streets with 

loudspeakers (route alert). The major limitation of sirens is that people do not pay much attention 

to them and do not understand the meaning of different sounding signals. Modern electronic 

sirens with voice capabilities provide an alert mechanism as well as a voice message. 

 2.5.1.2 Print Media: This traditional media is not very effective in relaying warnings or 

response-related information beyond public education and awareness. Today most traditional 

print media use web-based editions. Constant updates of information, including the addition of 

videos and images to the websites, have helped to address the limitations of the print medium. 

 2.5.1.3 Radio: Since its invention, radio has played an integral part in relaying risk- 

related information. Its effectiveness both in disseminating warnings before and after disasters is 

well known because it is not limited to those with electricity (Bullock, Haddow et al., 2009) and 

can work on several wave lengths. Radio is also suited for communicating to remote areas where 

communication breakdown occurs. 

 2.5.1.4 Television: Television is a mass medium, which provides visual news coverage of 

disasters. The satellite images of Hurricane Floyd seen on television, prompted three million 

people in the southern United States to evacuate to avoid the storm (Bullock, Haddow et al. 

2009). Using cable and the Internet, television can provide real time non-stop news coverage. In 

remote areas such as developing regions where Internet and cable connections are not available, 

terrestrial network television is able to reach mass audiences and relay disaster related 
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information. In urban areas however, with the advent of mobile technology, it has ceased to be 

the “first informer” of disaster occurrences (Bullock, Haddow, & Haddow, 2009). 

 2.5.1.5 Internet and Social Media: In a present era, the Internet is the primary 

information source for all online audiences facing disasters. With an Internet connection, anyone 

anywhere can relay information, posting on blogs, social media, YouTube, Twitter, and other 

sites. In China, Twitter2 users broke the news of the Sichuan earthquake before the U.S. 

Geological Survey officially reported it (Bullock et al., 2009). In the last five years social media 

have played an increasing role in emergencies and disasters. Monitoring information flows can 

help establish “situational awareness” which is the ability to identify, process, and comprehend 

critical elements of an incident or situation. Obtaining real- time information as an incident 

unfolds can help officials determine where people are located; assess victim needs, and alert 

citizens and first responders to changing conditions and new threats (Lindsay, 2011). While 

current emergency communication systems have largely been centralized via one-way 

communication—from the agency or organizations to individuals and communities—social 

media could potentially alter emergency communication because information can flow in 

multiple directions (known as backchannel communications) (Sutton, Palen, & Shklovski, 2008). 

Updates on social set working sites such as Facebook and Twitter can also act as warning 

systems. Twitter has already proved its value in breaking news, including early information on 

natural disasters (Lindsay, 2011). Nevertheless, some government authorities have concerns 

about the reliability of Twitter as a formal early warning system. 

 2.5.1.6 Mobile Technology: Rapidly expanding cellular technology has positively 

impacted disaster communication in the warning and response phases. Cell broadcasting is a 

useful addition to the conventional public warning methods, especially in countries with 

significant mobile penetration. Given the high penetration of mobile phones globally, the use of 

mobile alerts through bulk Short Message Service (SMS) to send out early warnings to the 

communities at risk is becoming a mainstay of an effective disaster-management system 

(globalvoices.2009). Governments in many countries now include mobile alerts in their range of 

early public warning systems. 

 2.5.1.7 Common Alerting Protocol (CAP): The Common Alerting Protocol (CAP) is a 

new communication technology used to alert citizens. It is an open, non- proprietary digital 

                                                
2
	Tweets are the status messages and updates on Twitter. 
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message format that can be delivered across multiple communications pathways such as 

broadcast TV and radio, cable and satellite TV and radio, mobile/cellular and wireless devices, 

signage, and other emerging technologies (IPAWS, ¶ 11, 2013). Google Earth and similar 

applications are constantly developing and refining interactive maps that can track the progress 

of weather-related disasters.  

 In parallel with the technological advancement in communication tools for disaster 

warning and increased globalization there has been an increase in the number of disasters. These 

disasters are referred to transnational repercussions, which are those that transcend the capacity 

of individual states hence mandating a unified international response (Carberry, 1999). These 

disasters include the 2004 Indian Ocean Tsunami, which impacted 13 countries on two 

continents, Hurricane Katrina that had affected four states in the United States, and the resultant 

evacuation impacted many more states, and the 2010 floods in China that impacted 28 provinces 

(Rosenberg, 2011; Dynes, 2007). Realizing that disasters can only be reduced or avoided by 

actions taken long before the event led to a paradigm shift within two decades. The following 

section explains the new global ideology that impacted modern warning practices and media use. 

2.5.2 A Global Consensus of Risk-Reduction Philosophy 

 With the onset of mega disasters in the 20th century, a global consensus related to 

disaster management, especially in regard to warnings, has led to redefining the concept of 

warning systems around the world. The warning system is defined in the context of modern 

emergency practices as “Emergency communications and warning systems (ECWS) that collect, 

process, store, analyze, and distribute information in support of emergency and disaster 

situations, and may include software, hardware, networks, business processes, and human 

interactions” (Turban & Volonino, 2011). For many years the management of risks was 

considered to be the purview of scientists but it has become actualized as governance (De Marchi 

& Ravetz, 1999). Global risk governance emerged as a term (Beck, 2009) to explain the need to 

manage, minimize, or even eliminate such ‘globally relevant risks’ (p. 497). Global risk 

governance considers the management of such events as trans-boundary risks which may 

originate in one country but which can affect other countries and lead to a global impact and 

ubiquitous risk. In other words, they occur in different counties but assume similar forms and 

necessitate coordinated international response (Klinke & Renn, 2010). “The International Decade 

for Natural Disaster Reduction (IDNDR) (1990-1999)” (R. Shaw, 2009) followed by the 
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“Yokohama Strategy for a Safer World” in 1994, was the first systematic international effort 

towards addressing widespread disasters (ISDR, 1995). At the 2005 UN conference in Hyogo, 

168 countries adopted the “Hyogo Framework for Action (2005-2015)”. The International 

Strategy for Disaster Reduction (ISDR) mechanism was initiated by the UN General Assembly 

(UN, 2000) as a vehicle for shared agenda setting and action on disasters by governments, UN 

agencies, regional organizations, and civil society organizations (ISDR, 2005b). There has been 

widespread recognition of the criticality of communication at the pre-impact stage of disasters. 

The Third International Conference on Early Warning (EWC III) was held in 2006 and all the 

signatories to the conference were urged to institutionalize warning mechanisms as 

communicative mechanisms – at national, regional, and international levels. Establishment of 

Early Warning Systems (EWS) has now become a global priority and is a well-recognized 

element of the International Strategy for Disaster Reduction (ISDR) and its predecessor the 

International Decade for Natural Disaster Reduction (IDNDR). 

 Disasters are recurrent and can at least be anticipated (Alexander, 2000) and prevented at 

the pre-impact stage through timely warnings. The new concept of moving toward a safer world 

by reducing risks in the current era holds that systematic human actions can reduce the 

vulnerability of societies to disasters (ISDR, 2012). The underlying theme for this approach is 

that threats of disasters occur in the physical world and that, if recognized and warnings are 

promptly conveyed to the public in the proximity of that threat, the hazard will not become a 

disaster (Samarajiva, 2005). In synthesis, the prevailing wisdom on how disasters and hazards 

are defined, assessed, communicated, and managed is evolving in the current century. The 

emerging global practices in managing disasters are shifting emphasis from the response to 

impact stage of disasters to the effective preparedness at pre-impact stage. Introduction of new 

media and communication technology in a dissemination system of disaster warnings is 

transforming linear communication system and traditional modes completely and has come to aid 

this agenda of effective preparedness. Similarly, the new global frameworks advocate for non-

linear communication system and advanced modes of communication as a preferred strategy in 

public service delivery of warnings. 

 The Hyogo framework of Action’s priority action 3, urges developed and developing 

countries to use knowledge, innovation, and education to build a culture of resilience and to 

effectively disseminate information on hazards. Second, the traditional concept of a linear 
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warning mechanism is transformed. A checklist was developed after the third international 

conference on early warning (EWS, 2006) to guide governments in developing communication 

and dissemination systems. The global actors in risk governance (ISDR, 2006) realized that a 

linear paradigm of the communication system focuses on the hazard and not on  the risks and 

response capacities of users. It allows little engagement or empowerment of those at risk in the 

design and operations of the warning system (Basher, 2006) resulting in weak public engagement 

and less effective communication of warnings. The idea of “people-centered” was proposed to 

allow the non-hierarchical flow of information and strengthen community engagement. It urged 

the establishment of people-centered warnings with the provision of new media outlets that 

promote two-way and interactive modes of communication to allow for verification that 

warnings have been received (EWS, 2006). Advancement of technology, particularly new media 

and communication technology, and innovative concepts from global actors are two main causes 

that play a role in transforming modern communication practices in disaster warnings. 

 

 

Figure 2.4. Transformation of Communication Concepts in a Disaster Warning System 

Source: Developed by Author  

 Figure 2.4 illustrates the summary of allied communication concepts regarding  disaster 

warnings and preparedness that have evolved over time. Technology improvements are 

introducing new communication tools and the rise of global agendas are encouraging 
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communication modes and mechanisms that ensure timely dissemination of warnings to all users 

in a system. This is to promote a uniform strategy for disaster preparedness and is encouraging, 

although there are still challenges to be addressed. The global survey on early warning for 

natural hazards by United Nations International Strategy for Disaster Reduction (UNISDR) 

concluded that: “… though technical capacities for disseminating warnings have advanced with 

extent and depth of application of information and communication technology progress in 

facilitating response through warnings has been relatively slow, particularly at the local level in 

developed countries and at the national and community levels in developing countries” (Basher 

et al., 2006, p.18). 

 “The world is far from having the global systems for all hazards and all communities 

  that the United Nations Secretary-General envisioned and called for in January 2005”.  

          (Basher, 2006, p.18) 

 The institutionalization of hazard warning involves many challenges and as an effective 

risk-reduction practice, is still an evolving agenda (Basher, 2006). To understand the challenges 

and opportunities of adequate uses of innovation the role of global standards and practices are 

significant variables to consider in the assessment. Figure 2.4  above is used for  evaluation 

criteria of the standard transformation stage in an adoption of media innovation in order to 

achieve uniformity in disaster preparedness practices. 

 The following chapter now presents a review of the existing literature focused on the uses 

and adoption of media innovations. The review develops a theoretical framework that directs the 

evaluation towards a more rewarding contribution to the disaster warning and communication 

research literature. 
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CHAPTER 3 

 

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 

 
     3.1 Chapter Overview 

 

 This chapter provides an overview of the literature on disaster warnings, different 

approaches to media innovations, conceptual frameworks, and addresses the issue of adequate 

utilization of technology in disaster preparedness. It presents the discussion of the research needs 

and a description of how the review of literature relates to and informs the research questions for 

this evaluative research. The chapter concludes with the proposed integration of relevant 

concepts into a conceptual framework informed from the research literature. 

 3.2 Media Innovation and Disaster Warnings-Literature Review 

 

 Social science research in disaster management is less than a century old (Enrico L 

Quarantelli, 2005). In 1920, Samuel Prince wrote his dissertation on the Halifax explosions and 

that work was the first systematic study of disasters. The actual growth of disaster research, 

however, started with the establishment of the Disaster Research Centre (DRC) in 1960, and the 

field has exploded since the 1970s (Tierney, Lindell et al. 2001). A 1980 National Academy of 

Science report entitled ‘Disasters and the Mass Media’ (1979) was the first attempt to 

systematically focus on the role of media in relation to hazards and disasters, including 

educating the public, disseminating disaster warnings, and media coverage of disasters. Since 

then, the research on communication of disasters has increased. Disaster communication 

research has acknowledged the significance of human and technological communication 

within disaster contexts.  

3.2.1 Major Approaches in Existing Literature 

 There are several approaches discussed in the literature in relation to the 

assessment of uses and adoption of new technology to warn of disasters and factors that 

affect these decisions and implementation. These are examined below: 

 3.2.1.1 Uses and Adoption of Media Innovations: The earliest research on disaster 

warnings and use of media published in the Journal of Communication was by Anderson (1969) 

who insisted that hazard warning is the responsibility of local officials. His data found that 

advancements in media technology were a key factor in improving warning procedures. Disaster 
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communications research has acknowledged the significance of human and technological 

communication within disaster contexts. Dynes and Quarantelli (1977) generate no fewer than 

294 propositions on disaster communication. In the disaster literature, the bulk of studies on the 

use of technology measured audience response to communication (Rodriguez et al., 2007; 

Lindell & Perry, 2004; Mileti, 1999;) or investigated audience use of technology in receiving 

risk-related information (Nigg, 1982; Turner, Nigg, & Heller-Paz, 1986; Milleti et al., 1993; 

Milleti & Darlington, 1995, 1997). 

 Sorenson and Rogers (1989) were the first to classify the uses of media technology in 

terms of communication systems in utilization of advanced features: enhanced systems, siren-

based systems, and ad hoc systems. Enhanced systems are equipped with the latest technological 

tools to communicate, siren-based systems rely on sirens for alert, and ad hoc systems generally 

rely on media reports and temporary emergency alert systems. Mileti & Sorenson (1990) studied 

uses of innovations in management identifying communication modes that regard technology as 

a physical means of communication to establish relationships (Dennis S Mileti & Sorensen). 

Scholars have measured the uses of technology in several aspects. Some scholars assessed the 

uses of advanced technology in organizational practices as individual and comparative case 

studies (Sorenson, 1993). Sorenson (1993) prepared a document for the US Federal Emergency 

Management Agency (FEMA) reviewing organizational structure, the use of technology and 

processes in detecting impending disaster, and the dissemination of public warnings (Dennis S 

Mileti & Sorensen, 1990). A later comparative study by Sorenson on various states within the 

US found “few communities used a state of the art system, equipment or warning system 

technology” (Sorenson, 1993, p.7). His research identified problems in the diffusion of existing 

technology, and recommended improvements in management practices rather than upgrading 

technology to warn the public (Sorenson, 1993). A recent case study sponsored by NetHope on 

the usage of ICTs in the 2010 floods in Pakistan investigated the use of new media technology 

using the approach of three variables: connectivity, equipment, and skills (Brindley, 2011). Their 

findings suggested that new methods of connectivity offered through emerging technology media 

were not utilized in the practice of issuing flood warnings (Brindley, 2011). Scholars also 

evaluated innovations in terms of different level of uses and adoption (Garnett & Kouzmin, 

2009; Marincioni, 2007; Samarajiva, 2005). Using the case studies from the tsunami of 2004 and 

the 2005 March false warning, Samarijiva (2005) evaluated uses of new media technology such 
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as cellular technology in Sri Lanka. He measured uses of technology in terms of uses and lack of 

uses during the case under study and suggested potential uses and policy actions for those uses 

(Samarajiva, 2005). Marincioni (2007) studied levels of use and measured this in terms of 

adequacy and inadequacy of use on the basis of typology and mission of the agencies 

(Marincioni, 2007). An important contribution to a theoretical understanding of the use of ICTs, 

based on Hurricane Katrina as a case study, was by Garnett and Kouzmin (2009). They used a 

‘technology showcase’ lens to emphasize the role of policy and decision makers in adequate 

application of advanced communication technologies for communication of risk in disasters 

(Garnett & Kouzmin, 2009). Another study (Lindsay, 2011) evaluated the use of social media in 

emergency management organizations including the Federal Emergency Management 

Association (FEMA), the US Army, and the American Red Cross. These case studies examined 

uses of social media in terms of passive use and systematic use. This study concluded that social 

media in emergency management is another tool to disseminate important public safety 

information (Lindsay, 2011). 

 3.2.1.2 Factors Affecting Uses and Adoption of Media Innovations: The previous 

research has identified several structural, organizational (management related), governmental or 

political, societal and cultural factors that impact the uses and adoption of advanced media 

technology. Much of the disaster research in developed countries that assesses factors that may 

affect the use of media innovations assumes the existence of basic infrastructure (e.g., Kasperson 

et al., 2003). However in the study of a developing region, Samarajiva (2005) argues that the 

absence of proper institutional structures is the major impediment to effective diffusion and use 

of media innovations in hazard warning dissemination. For example, he mentions the case of the 

Indian Ocean Tsunami, where seismometers and the observation satellites existed but the lack of 

basic telecom infrastructure in the critical areas of first impact in Aceh and Sri Lanka did not 

allow for prompt warning dissemination. Samarajiva (2005) also highlighted how political 

conditions and governance influence the uses and adoption of ICTs in developing countries. 

Another study identified the absence of technology or problems in diffusion of technology in 

organizational cultures as a major impediment to the establishment of effective warning 

mechanisms (Marincioni, 2007). An examination of case of tsunami 2005, it is suggested that 

structural limitations of developing countries, in terms of cost, connectivity, and appropriate user 

interfaces, signifies the need for innovative research (Brewer et al., 2005). A Hurricane Katrina 
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case study found that the staff’s ability to manage equipment and technology during the crisis 

were key factors affecting media use to disseminate warnings (Garnett & Kouzmin, 2009). Their 

research supported the view that communication technology improves pre-disaster 

communication but the adoption of technology requires training of end users for disseminating 

information (Garnett & Kouzmin, 2009). Another research study (Borden, Schmidtlein, Emrich, 

Piegorsch, & Cutter, 2007) identified the gap between having technology for monitoring on the 

one hand and installing and utilizing it for an actual disaster on the other. They found a lack of 

real time information because of the failure to institutionalize the GIS technology (Borden et al., 

2007). Collins and Kapucu (2008) studied the role of local government in disaster management 

and emphasized that the cost of a technology was an important factor in decisions to use 

advanced technology. They recommended utilizing the cost-effective NOAA weather radios in 

Central Florida to alert the citizens of impending tornado danger. Samarajiva and Waidyanatha, 

(2009), focusing on Sri Lanka, an area of high vulnerability and with less socio economic 

development than developed countries, recommended the use of mobile applications and other 

technologies (Mahan, Melody, Samarajiva, & Waidyanatha, 2009). Eriksson (2010) studied the 

organizational use of mobile communication for emergency calls and found those meeting 

citizens’ expectations of uses of technology for emergency management communication was a 

main impetus for government’s m-government initiatives. Lindsay (2011) reported U.S based 

emergency managers and agencies have largely adopted technology such as social media because 

these media outlets were widespread in society (Lindsay, 2011). Martin and Rice (2012) studied 

the critical capacities of Emergency Communication and Warning Systems (ECWS) in the 

Australian context and showed ECWS have social and/or technical limitations in adopting a 

system-based approach. Martin and Rice (2012) identified factors that cause specific systemic 

shortcomings and barriers, including the lack of warning specific media usage by emergency 

services, rigid jurisdictional boundaries and rules, and limited equipment interoperability. 

Marincioni (2007) used an analytic focus on differences and variations and concluded that in 

order to become truly effective, technical innovations must be supported by a culture and a 

context where innovations are applied (Marincioni, 2007). The social and environmental context 

is important because different approaches to manage hazards and transmit risk- related 

information reflect the distinctive characteristics of those societies (Britton, 2007). 
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3.2.1.3 Variations in Uses of Media Innovations: Inequality in disaster preparedness 

has been given considerable attention in the disaster literature (Collins). Sorenson (2000) 

spoke of ‘uneven preparedness’ (p.122) across local communities as one reason for an 

uneven level of protection for the people and believed that if this is not addressed, the gains 

made in saving lives over the past decades may be reversed (Sorenson, 2000). The assessment 

of variations and inequalities has been undertaken on different levels of comparison. 

Brewer et al. (2005) looked at the differences in technology between developing regions and 

industrialized nations (Brewer, Demmer et al., 2005). They examined the case of the 

tsunami of 2005 to determine to what extent technology can save lives when integrated in 

a warning mechanism. “On the day of the tsunami, Nallavadu, a village of 3,600 

residents, learned of the tsunami via phone and broadcast a warning over a public address 

system, and no lives were lost” (Brewer et al., 2005, p.31). The study concluded that diverse 

technology needs and challenges for developing nations brings unique opportunities for 

entrepreneurs to offer ICT enabled devices that suit their unique regional and cultural 

characteristics (Brewer, Demmer et al., 2005). Samarajiva (2005) reviewed the Indian Ocean 

Tsunami of 2004 in the context of the use of ICTs. He linked effective disaster preparedness 

with the capability of source authorities to detect and monitor hazards and to issue timely alerts. 

He discussed the uses of varieties of media technologies in environments with distinct needs 

(Samarajiva, 2005). Focusing on developing Asia he found out the differences between rural 

and urban areas were in relation to low- connectivity. Marincioni (2007) in his US- based cross-

comparative study found that there are differences within the states in uses of technologies. The 

study found that different cultural settings produce significant differences in the perception and 

application of information technologies to disaster management (Marincioni, 2007).  

 There is considerable literature dealing with the uses and adoption of media in disaster 

management and for warnings, but a systematic study of how innovation occurs in government 

organizations has not been undertaken. There is also lack a theoretical framework that integrates 

uses of media innovations as a public service component. The following section now identifies 

some of the critical gaps in existing literature. 

A literature map (Figure 3.1) is developed to illustrate current research done in the field 

that will help identify existing progress and list gaps and needs to advance research for further 

refinement of concepts in this field. 
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Figure 3.1. A Literature Map: Media Innovations in Disaster Warnings  

Source: Developed by author 

 

 3.2.1.4 Research Gaps: Quarantelli (1987) argued that the absence of any single term to 

define what constitutes a disaster or its scope has largely affected the way scholars and experts 

have conceptualized disasters. Despite extensive studies in the area of disaster communication 

research, there are some critical gaps in the scholarship. The major gap is the work of scholars in 

defining disaster communication. The definition of ‘disaster’ sets the stage for knowledge 

accumulation and theory construction (Rodriguez, Quarantelli, & Dynes, 2007). There is no 

agreed-upon definition of the term “disaster” (Richardson & Byers, 2004). Seeger, Sellnow, and 

Ulmer (1998) observed that the lack of a clear definition has caused disaster communication to 

be equated with crisis in organizations. Natural disasters are therefore studied as a subset of crisis 

communication literature and are often approached in the organizational context of crisis 

response and strategies (Seeger, Sellnow et al., 2003). Communication studies scholarship has 

tended to investigate disaster warnings in terms of either risk or crisis communication. The term 

“crisis communication” is associated more with emergency management and the need to inform 

and alert the public about an event (Reynolds & Seeger, 2012). The discipline of crisis 

communication focuses primarily on the public relations literature derived from the need for 

skilled communicators “to strategically defend and explain the organization’s position in the face 
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of crisis, threat, and uncertainty” (Reynolds and Seeger, 2005, p.46). Risk communication has 

historically focused on image and reputation restoration, information, presentation, persuasion, 

and strategic messaging, failing to recognize the organizational aspect of disasters beyond the 

concept of image building. 

 A risk-based communication process is a condition in which there is a possibility that 

persons or property could experience adverse consequences (Lindell & Perry, 2004). Researchers 

in disaster research have pre-dominantly used the concept of risk communication while studying 

natural disasters and other environmental hazards (M. K. Lindell & Perry, 2004), principally in 

the form of pre-event warnings about avoiding additional harm (Reynolds & W. SEEGER, 

2005). Communication in emergency management organizations has a completely different 

communication objective. This approach oversimplifies the risk communication process and 

neglects the social structural (community) and cultural environments in which communication 

occurs (Gudykunst, 1998). Disaster warnings focus on the communication of an expectation of 

risk from an extreme event. This element of urgency specifies the communication process as 

distinct from other forms of risk communication. Lindell & Perry (2004) described warnings as 

risk communication efforts addressing an imminent threat as opposed to other forms of risk 

communication that have long term objectives. The concept of warning underlying this research 

is what crisis and risk communication researchers refer to as specialized risk communication. 

Disaster warnings are intended to lead response agencies and the public to take steps in order to 

save lives and loss of property or damage before a disaster occurs. When a disaster occurs, 

management actions shift to the next level, referred to as the emergency or crisis stage. This is 

intended to generate response, relief, and recovery functions by first responders. The differences 

between the two stages lead to differing communication sources, receivers, messages, channels, 

and effects. 

  Some communication scholars investigated disaster communication within the purview 

of organizational communication (Tyler, 1992; Rowland, 1986). This approach failed to 

recognize the multi-organizational aspect of disasters beyond the concept of image building and 

management issues. Disasters, by virtue of their nature, impact, and scope are non-

organizationally based crises (Seeger, Sellnow, & Ulmer, 1998). Some communication scholars 

have investigated disaster communication within the purview of organizational communication 

(for example, Tyler, 1992; Rowland, 1986). What emerges from these studies is a mistaken view 
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of what constitutes a disaster. For example, Tyler (1992) characterized the Exxon Valdez 

accident as a disaster. Further, much of the research focuses on the responses of the recipients of 

the message and neglects the organizations and structures that originate the communication. 

Sellnow & Seeger (2013) are of the view that at present more is known about how innovations 

are adopted in response to crises then is known about the adoption of innovations in practice and 

policy frameworks (Sellnow & Seeger). There is greater awareness that the most problematic 

aspect of disaster communication is the participating organizations rather than the affected 

population (Enrico L Quarantelli, 2005). 

 There is also a lack of contextual studies. There is relatively little research, especially of a 

social nature, in developing countries. McEntire (2007) insisted that, “less is known about 

disaster organizations in developing countries” (p.176) and because of the difference in 

governmental structure, policy dynamics and the fact that military is more heavily involved in 

emergency management functions. McEntire (2007) observed that much disaster research is still 

conducted in the developed world with relatively little known about disaster organizations and 

the utilization of technology in developing countries. Britton (2007) suggests expanding the 

horizon of contextual research to disaster and conflict prone developing nations. Despite having 

identified policy making as a primary contributor to innovation development in disaster 

warnings, neither communication scholars nor disaster research have developed rigorous 

methods to measure and track changes in uses of innovation linking policy with planning and 

subsequent practices. The evaluation thus far has evaluated uses of innovation not including 

policy-making and decision-making at the top hierarchical levels of management that initiate an 

adoption process. The findings from cross-national research (Samarajiva) suggest that the 

effective use of media for improvements in warning dissemination are closely linked to 

governance issues. An important finding in the context of developing countries is the 

phenomenon of ‘install but do not maintain’ which indicates coordination problems between 

adoption at decision-making level and usage in practices (Samarajiva). Although the recent 

studies have highlighted much potential for ICTs or new media and communication technology 

within the purview of the diffusion of innovation concept, the communication of warning is not 

assumed primarily to be a public service component and different from the concept as associated 

in either crisis or organizational communication. The advancement of new media and technology 

and increased frequency of interaction among the nations of the world in the recent era also 
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suggests the need for a systematic impact analysis of transcultural factors on communication 

process (Gudykunst). The gaps identified above and the concepts explained in the previous 

chapter have guided the conceptual framework for this evaluation. Disaster warnings are 

principally considered as a specialized form of risk communication and protective 

communicative actions of government. Based on these premises, it integrates three concepts of 

innovation theory to conduct this evaluation: innovation in governance; level of use of 

innovation; and an environmental context of diffusion of innovations. 

3.3 Conceptual Framework: Diffusion of Innovations 

 The theoretical construct underlying this research is the fact that communication of 

disaster warnings is a government responsibility (Lindell & Perry, 2004; Mileti & Fitzpatrick, 

1992; Reynolds & Seeger, 2005). Issues of policy and planning, management, and the 

operational functions of government must be embedded in a framework of risk communication 

to examine a warning system in the specific context of disasters. Earlier, the scope of a disaster 

warning communication system within a network of organizations was explained to clarify the 

scope of a warning communication system in a public service structure. Frequent and 

catastrophic disasters have increased the role of the public sector in managing disasters and 

emergencies (Kapucu and Van Wart, 2006). Learning and innovation are key principles among 

various adaptive approaches to governance designed to reduce the impacts of disaster, and these  

are required to realize desired public goods i.e. building resilience (Djalante et al., 2011). 

Adaptive governance (Igbaria and Tan, 1998) has emerged as a separate body of governance 

scholarship incorporating the concept of building resilience and adaptive governance systems to 

cope with the challenge of environmental hazards and corresponding disasters across the world. 

This evaluation has attempted to integrate the concepts embedded in the diffusion of innovation 

framework that combine the elements of governance and innovation to generate meaningful 

insights on the uses and adoption of media innovations in disaster warnings. 

  The diffusion of innovation refers to new ideas, products, practices, or philosophies 

(Kaminski, 2011), being communicated and then accepted or adopted by a system or culture 

(Rogers, 1995; Katz, Levin & Hamilton, 1963). Rogers (2003) views the diffusion process as a 

universal process of social change. Previous research has used extensively the diffusion of 

technology as a major theoretical framework (Crowe, 2012; Eriksson, 2013; Mahan et al., 2009; 

Marincioni, 2007). A key limitation of the diffusion model is that by accepting this framework 
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non-adoption can be explained as the final outcome of an individual process of adoption that has 

failed (MacVaugh & Schiavone). The diffusion process appears to be dichotomous, it is, 

however, more complex (McDowell, Steinberg, & Tomasello, 2008). Innovation theory has a 

potential to explain the combined effect of the issues related to uses and adoption of an 

innovation. The social system constitutes a boundary within which an innovation diffuses 

(Rogers, 1995) that includes individuals, organizations, and various subsystems. Rogers’ theory 

defined a social system itself as an element of innovation that influences a diffusion process. 

New techniques with broader perspectives considering all the factors that are essential to 

successful diffusion have a higher chance of success (Ashray and Taylor, 2000). Communication 

and innovation scholars have attempted to introduce several extensions to the basic model of 

diffusion of innovation earlier presented by Rogers (1995).  

 Dissemination of disaster warning as a function of government goes beyond the 

organizational boundaries of diffusion frameworks (Samarajiva, 2005). The concept of 

innovation in governance in the diffusion of innovation literature is therefore primarily utilized 

to inform the overall methodological and analytical approach taken of this study. The section 

below provides a brief understanding of the concept in relevance to this evaluative research. 

3.3.1 Innovation in Governance  

 In political terms, disaster communication is a core element of the state, one that 

legitimates the existence of the state (Samarajiva, 2005). Media innovations in the practice of 

dissemination of disaster warning are regarded as public service innovations. The issues related 

to uses and adoption of public service innovations are governed by the concept of innovation in 

governance. The core ideas, which concern any evaluation of diffusion process, are: scope of 

occurrence of an innovation, decision-making process and implementation of an innovation, and 

possible factors that impact decision-making to adopt and implement an innovation. It is 

important to see how these are conceptualized in the literature concerning innovation in 

governance. Moore & Hartley (2008) contend that in the case of adopting innovations in 

governance, a particular organization stops being the sole locus of change. Innovations in 

governance differ from standard intra-organizational innovations in products, services, and 

production processes in at least two important ways. These innovations are implemented above 

the organizational level: they involve networks of organizations (Moore & Hartley). 
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 Adoption decisions occur both at individual and organizational level. The diffusion of 

innovation attempts to explain how and when the decisions to adopt an innovation take place 

(McDowell, Steinberg et al., 2008). From the innovation perspective, diffusion is one phase of 

the larger sequence of an innovation-development process consisting of all the decisions and 

activities that occur from recognition of a need or a problem to the diffusion and adoption of the 

innovation by users to its consequences (Rogers, 2003). The development process of innovation 

in governance therefore tends to focus on decisions and activities that take place at the adoption 

and adaption (implementation and use) level. The classic public service model of innovation 

assumes that innovations are conceived and adopted by policy makers and implemented by 

public managers (J. Hartley & Bennington). The processes that are used to decide what will be 

produced are an important feature of this concept. The literature indicates that the innovation 

development process in government involves policy-level adoption and local adaption (uses) 

(Hartley, 2005). At the local level, innovation is implemented and adapted if senior executives 

provide policy and plans to allocate resources to support innovation (Damanpour & Schneider). 

McDowell et al.,(2008), using a dimension of governance in managing innovations, include 

policy, planning, deployment, and uses as a sequential process towards adoption so as to 

facilitate use.  

 Achieving clarity in the core concepts associated with innovation development in public 

services is important. Hartley (2005) distinguishes innovation in public service from 

innovation in commercial or private sector settings in key practical aspects. For example, 

innovations in the public sector encourage sharing of good practices to strategic partners 

unlike in the private sector where competitive advantage is a prime objective. The concept of 

innovation in governance provided relevant thematic inferences for this study. The 

ideological conceptions of governance and public management outlined in the literature 

highlighted the given context in which media innovations are generated and adopted. It 

also helped consider possible relationships between innovations and improvements in a 

public service delivery of warnings. Further, by acknowledging media innovations in disaster 

warnings as a public service innovation, the analysis considered wider issues of public 

value besides immediate improvements in communication of warnings. This establishes the 

rationale for applying this as an appropriate approach in studying innovations in 

dissemination of disaster warnings. 
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3.3.2 Measuring Uses of Innovation: 

 Measuring implementation and uses is a challenge. Gaining a clear picture of how 

technology is adopted in practice will be valuable to inform future practice. To achieve this, 

the concept of measuring levels of use (Hall & Loucks, 1977) is used as guidance because it 

also accounts for the variations in uses of an innovation. The levels of use (LoU) dimension 

describe the behavior of the users (i.e., what the user is doing) rather than the attitudinal, 

motivational, or other aspects of the user (Hall & Loucks, 1977). In adapting this, three key 

indicators of use have been initially identified: knowledge (ability) of innovation; planning for 

innovation; and involvement (usage frequency) with innovation. The absence or presence 

classifies the use into use and non-use. This simplified adaptation of LoU is significant to 

measure uses of each innovation in relation to the three key variables of knowledge, 

involvement, and planning. This aims to understand the degree of transformation from the 

present state to the planned state. These variables have long been recognized as having 

important implications for analysis and interpretation of outcome data (Hall & Loucks, 1977). 

Many evaluation studies report that knowing more about use of the innovation and the degree 

of implementation would be helpful in explaining why certain innovations are not adapted. In 

this evaluation, media innovation in warnings will be considered as an innovation bundle (Hall 

& Loucks, 1977) comprising three innovations, namely cellular technology (cell phones, cell 

broadcasting, SMS), Internet (websites, emails, etc.), and social media.  

3.3.3 The Environmental Context of the Diffusion of Innovations: 

 In the discipline of innovation in governance, there is a growing recognition that the 

environmental context has a direct impact on innovation determinants, processes and outcomes 

(Hartley, 2005). For innovation to spread evenly across different communities the externalities 

have a permissive effect (Wejnert, 2002). Their presence or absence largely determines the 

decision in cases of adoption of policy reforms by macro- level actors and their subsequent 

implementation (Wejnert). In the context of public services, a growing body of literature has 

already established that key elements of innovation adoption are contingent upon several 

environmental and institutional contingencies (e.g. Borins, 2001; Hartley, 2006; Osborne and 

Brown, 2011b; Osborne et al., 2008; Piening, 2011; Van Buuren and Loorbach, 2008; Walker, 

2006). 
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The evaluation is informed by the variables in the integrated diffusion of innovation 

model (Wejnert, 2002) in relation to the environmental context. Those variables are grouped 

into four categories (a) geographic settings, b) societal culture, c) political conditions, and d) 

global uniformity), and are likely to affect usage and adoption of innovations. Macro-level 

actors such as public agencies, governments, or organizations adopt innovations that have 

public consequences. In most of these cases, externalities have a permissive effect and their 

absence or presence largely determines the decision regarding adoption of an innovation 

(Wejnert, 2002). These factors were analyzed in relation with the evolving media technology 

and global risk governance efforts in transforming dissemination system of warnings. 

Wejnert’s (2002) study assumed that the selection of these exogenous variables is not 

exhaustive and will only serve as the groundwork for the data collection instrument. An 

inductive study will allow more factors to surface or refine these existing variables that may 

serve as key external forces in a developing country case study. 

3.4 Coherence with Research Questions 

The introductory chapter listed three research questions. 

RQ#1: What are the key characteristic elements of media innovation in a dissemination 
system of disaster warnings? 

 

RQ#2: What kinds of media innovation are adopted (in use) and are planned in a 
dissemination system of disaster warnings? 

 

RQ#3: What are the external factors that influence adoption of media innovation in a 
dissemination system of disaster warnings? 

 

These questions were primarily formulated in order to a) evaluate elements of media 

innovation, b) its various current and planned uses, and c) identify factors that affect these uses 

and adoption in a warning dissemination system. The intention is to provide insights into the 

role and relationship among policy-making, planning and practices in successful uses and 

adoption of new media technology in less-resourced, disaster-prone regions. The term ‘uses 

and adoption’ refers to the decision of any individual or organization to make use of an 

innovation, whereas diffusion refers to the accumulated level of users of an innovation in a 

market or social system (Rogers). When viewed from the perspective of governance, the 

dissemination of disaster warnings involves multiple source organizations. The central 
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agencies are tasked with policy-making and decision-making functions. The local agencies are 

operational units tasked with the implementation of those decisions. In order to understand the 

patterns of media innovations in dissemination of warnings holistically it is important to 

commence the evaluation by examining existing policies, plans, and corresponding practices 

as a composite. The conceptual framework of adoption-adaptation model that illustrates the 

processes of occurrence of innovation in governance can be applied adequately for systematic 

evaluation. It also presents the scope of the evaluation and specific areas under evaluation. The 

conceptual framework has served as a guideline to develop and design data collection 

instruments such as the interviews and a survey instrument for this dissertation. 

The next chapter presents the methodological framework of the evaluation. It involves 

explanation of how the conceptual framework developed to answer the questions will be put 

into place in a systematic and rigorous investigation. 
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CHAPTER 4 

 

EVALUATION METHOD AND RESEARCH DESIGN 

 
     4.1 Chapter Overview 

 

 This chapter presents the research methodology, specifically the data collection methods, 

and an analytic method. This study uses a mixed method evaluation framework (Greene, 

Caracelli et al., 1989) employing case study design (Yin, 2003) to address the evaluation 

questions. The use of both qualitative and quantitative strategies enabled an in-depth, descriptive 

analysis of the uses of media innovations in warnings in the context of a developing country. The 

chapter is organized to elaborate the components of evaluative research design and its scope. The 

first section of this chapter discusses the case study approach employed in the evaluation. The 

second illustrates the description and rationale of using a mixed method evaluation design to 

collect empirical material and conduct analysis. The chapter will detail the qualitative and 

quantitative components of evaluation separately, underlying specific reasons for conducting a 

mixed method evaluation. It concludes with the discussion of possible limitations as well as 

implications for future research. 

 4.2 Employing a Case Study- Case Cluster Approach 

 
 The purpose of this evaluation is twofold: firstly to generate knowledge to understand 

how governmental agencies in less-resourced, disaster-prone regions use new media and 

communication technology to disseminate warnings. Secondly, it aims to bring meaningful 

insights to improve a mechanism of communicating warnings incorporating the potential of 

media and communication technology. To serve this purpose adequately, a case study design is 

employed to examine the subject matter closely and obtain a comprehensive analysis. Case 

studies can be used to explain, describe, or explore events or phenomena in everyday contexts 

(Yin). A case study provides opportunity for the exploration of a bounded system or a case over 

time through detailed, in-depth data collection involving multiple sources of information and rich 

in context (Merriam, 1998). Using a case study is aimed at providing a descriptive base of 

information that can be used to develop preliminary themes. The rationale for using a case study 

is two-fold: First, a case study will help provide in-depth and detailed explanations of a warning 

dissemination system in a less-resourced region prone to different natural and man-made 
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disasters and second, contextual elements of the evaluation specific to the case can be understood 

more comprehensively. 

 Pakistan is a signatory to the Third International Conference on Early Warning Systems 

(EWS III, 2006) and the 2005 Hyogo Framework Action (HFA) in Japan and has a mandate to 

use innovation and new technology to institutionalize an early warnings system. The disaster 

warning system of Sindh is a sub national system (a unit of a social system) of Pakistan and is 

being evaluated in this dissertation as a representative sub system of a less-resourced, disaster-

prone region. The Sindh region is vulnerable to natural disasters from a range of hazards 

including floods (river/flash /coastal floods and cyclones with storm surges), cyclones, droughts, 

earthquakes, and tsunamis. The damage from natural disasters creates a vicious cycle causing 

economic damage that negatively impacts economic and social progress. Effective disaster 

warnings systems are imperative in reducing vulnerabilities and risks. The next chapter discusses 

the components and context of the evaluation case in more detail. 

  The case of the dissemination system for disaster warnings in Sindh is employed here as 

a case cluster (Campbell, 1975). This is aimed at capitalizing upon the richness of detail within a 

single case by looking for multiple implications related to the theoretical ideas being examined 

(McClintock et al., 1979). Given the fact that there are multiple actors involved in a warning 

communication system in association with different warning agencies at different levels in 

governmental settings, it is appropriate to develop multiple cases and use multiple data sources 

or methods of observation and analysis, in order to reduce threats to internal validity. In studying 

multiple organizations that are conceptualized as a single case (as part of a warning system), it is 

important that each participant agency in an entire case is recognized and operationalized before 

the data are collected. The term cluster is borrowed from sampling theory (McClintock et al., 

1979), where multiple cases are stratified within a single case focusing on the service or task in a 

given (warning) system. This task-oriented case cluster method designed for this study is 

illustrated in Table 4.1 below. These cases are operationally different but conceptually linked 

within a dissemination task in the system in a given setting. As described in the previous chapter, 

an early warning system (EWS) involves two basic functions: assessment and dissemination. 

Assessment involves the organizational task of scientific agencies to detect risk and provide an 

unambiguous warning. These scientific agencies are located in central and regional locations. 

This information is sent from central and provincial offices to the responsible disaster-
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management agencies for further dissemination and is carried forward to local/district level 

offices until it reaches a potential population at risk. The cases and the respective sample 

participants were stratified after obtaining preliminary details on the structure of the warning 

dissemination system in the Sindh region. 

 

Table 4.1: Task/Service Oriented Case Cluster Design 

Sub case agencies Task/Service  Main actors  

Scientific agencies Policy-making and 

decision-making  

Forecasters/scientists, administrative officials at 

national level 

Disaster 

management 

agencies 

Policy-making and 

decision making- 

operations  

Managers and staff at national, provincial, 

regional levels 

District /local 

agencies 

Execute uses & 

operations  

District /local coordination officers at each 

district 

  

 It is important to acknowledge the tasks and roles of different organizations within a 

single case (a warning system in Sindh) in order to differentiate their contribution and capacities 

in uses and adoption of media innovation in a disaster warning system. The analytic benefit of a 

case cluster approach is that each case within an entire case setting is treated accordingly in a 

research design for sampling, data collection, and analysis. The practical benefit of having 

stratified sub units of analysis that represent attributes or roles of the respondents, or settings and 

processes in a system, is that they provide a comprehensive understanding of a case in parts as 

well as a complete whole. When participants in a case study are strategically grouped as in Table 

4.1 above to represent specific categories of perspective from each stratum, it is much easier to 

develop a research design that meets the evaluative research needs adequately. 

4.3 The Mixed Method Evaluative Research 

 An evaluative research is the systematic process of determining the merit or worth of an 

entity (Scriven, 1999). Weiss (1998) defines evaluation as “the systematic assessment of the 

operation and/or the outcomes of a program or policy as a means of contributing to the 

improvements” (p.4). Further, an evaluation design is used to assess policies that are developed 

to respond to community needs and are created as a political decision (Stake, 1967). Since 
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Tierney, Lindell and Perry (2001, p.135) termed risk communication in pre-impact phases of 

disaster as “descriptive and applied”, the need to conduct program evaluation to assess the 

effectiveness of disaster communication program is justified (Lindell, Prater, and Perry, 2006). 

Assessment of local emergency management organizations would be incomplete if it did not 

provide a discussion about future expectations (McEntire, 2007, p.177). The evaluation is used 

as an appropriate framework to bring useful insights that can be utilized for future improvement 

besides knowledge development (Mark, Henry, and Jules, 2000). Considering these facts, this 

study used a mixed method evaluative research design, combining qualitative and quantitative 

methods of data collection and analysis. This decision has been taken to expand the 

methodological repertoire and to better serve the research problem (Greene, Caracelli et al., 

1989). The mixed method sampling design involves several possible relationships between 

quantitative and qualitative strands of data collection and sampling techniques (Onwuegbuzie 

and Leech, 2006). This evaluation uses sequential-multi-level research sampling design. The 

relationship between the qualitative and quantitative sample is multi-level. A “multilevel 

relationship involves the use of two or more sets of samples that are extracted from different 

levels of the study (i.e., different populations)” (Onwuegbuzie, 2006, p.293). In this evaluation 

the first phase involves the sampling of senior management and decision-makers in central 

agencies, the other phase (e.g., inductive) of investigation (e.g., structured phase) involves the 

sampling of staff/managers at the operational units. Blattman, Jensen, and Roman (2003) earlier 

used a mixed method design in  sequential data collection with multi-level sampling. 

 The proposed evaluative research framework used the specific genre of ‘initiation’ design 

from Greene et al (1989) for discovering aspects of the inquiry that had not been anticipated and 

would have been missed had the inquiry solely relied on the existing scope of theories (Maxwell 

et al., 1986). It seeks to discover new perspectives, suggest areas for further analysis, or use the 

results from one method to inform questions or results from other methods (Onwuegbuzie and 

Leech, 2006). The mixed-method study with initiation intent is the iterative use of both method 

types (Rossman and Wilson, 1985). The initiation design is used for development purposes. 

These iterative designs use the result from one method type to inform the development of 

another method type (Carcelli & Greene, 1997).  

 The main rationale for using a mixed-method design is to discover the fresh perspectives 

through the various methods of data analysis (Rossman and Wilson, 1985). The significance of 
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using a method with initiation intent increases the ability to cover a broad range of data while 

maximizing the possibility of unlikely findings. The inevitable organizational, political, 

contextual, and professional challenges of an evaluation of policies, plans and practices in a 

specific context of warning system mandate the use of multiple tools in a research design. The 

first reason is the non-availability of reliable data and established hypothesis in research 

scholarship focusing on linking innovative use of media with policies plans and practices in 

warning agencies located in a complex environment. As demonstrated by the literature review, 

uses and adoption of new media technology and innovation in a dissemination system of 

warnings involves multi-level actors and agencies, requiring the examination of a relationship 

between quantitative factors and understanding a rich variety of contexts in which technology is 

applied. In the sequential process of data collection and analysis, the inductive method is set to 

provide data to inform the collection and analysis in a more fixed and structured method. The 

data obtained from both methods will be integrated in order to generate possible themes. Given 

the nature of the subject matter of the research questions and the context of the disaster, a 

sequential mix of qualitative and structured research is the natural choice for the evaluation to 

begin with. 

   4.4 Collecting and Analyzing Empirical Material 

The instruments were developed and empirical data collected to address comprehensively 

the three research questions for this study. Qualitative data collection was utilized as a first phase 

to examine policies, plans, and practices of central (national) and provincial agencies (both 

scientific and management). The purpose of the first phase is to obtain rich and detailed data 

grounded in the main empirical sources: policy discourses and perspectives at the senior 

management level placed at either central (federal) or provincial agencies. More fixed and 

structured methods were utilized to cover the sample at district and regional level agencies, as 

the number of agencies involved at the district level is greater in expanse as compared to the 

national or provincial level participants. The fixed and structured method level was intended to 

manage the responses and to permit basic statistical measurements for greater understanding. 

4.4.1 Collecting Empirical Material 

  Senior management participants are the main actors in an innovation process by virtue of 

their task and position in their respective organizations. The samples at the central and provincial 

levels are small but rich in context, making the qualitative method particularly appropriate. The 
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sources and receivers of warnings at this level are organizations, and are limited in number. The 

qualitative method of collecting empirical material is explained here: 

 4.4.1.1 Qualitative Means of Collecting: To collect a qualitative strand of data, a 

purposeful and theoretical sample are constructed. The sample includes relevant policy 

documents and reports and participants in senior level management professionals in the central 

and provincial offices of scientific and disaster-management agencies. All decisions by public 

officials are taken by the virtue of rank or position. In hierarchical settings, all decisions are top 

down and representative of agencies and overall as government. The unit of analysis is agencies 

as opposed to individuals.Two qualitative methods of data collection are employed: document 

analysis and interviews. The initial sampling strategy for both methods is purposeful. Purposive 

sampling techniques have also been referred to as nonprobability sampling or ‘‘qualitative 

sampling’’ (Teddlie, 2007, p.80). The technique involves selecting certain units or cases ‘‘based 

on a specific purpose rather than randomly’’ (Tashakkori & Teddlie, 2003a, p. 713). The 

selection of a sample is based on the criterion of activities mentioned in adoption-adaptation 

model. The policies that relate to the uses and adoption of media innovations in the disaster 

warnings dissemination system are selected for review. The participants in the central offices of 

both source agencies under evaluation with a role in policy-making and decision- making were 

contacted and were interviewed. The requirement of the sample is the relevancy to the subject 

under evaluation. 

 

Table 4.2. Qualitative Sampling Scheme 

Data Collection 

method 
Sampling 

Strategy 
Sampling S i z e  
& Selection 

Agency/Source 

Document analysis Purposeful- 
theoretical 

Size 10-12 

policies, reviews, 
evaluation reports 

Policy reports, 
reviews 

Semi structured 
interviews 

Purposeful- 
theoretical 

Size 10-12 

executive heads 
and Directors 

Central agencies/ 
senior management 
officials 

 

 The sampling proceeded further on theoretical grounds (Corbin and Strauss, 1990). The 

theoretical sample is constructed after an initial analysis of data collected through the purposive 

technique. According to Corbin and Strauss (1990), theoretical sampling is “sampling on the 

basis of concepts that have proven theoretical relevance to the evolving theory” (p. 176). 
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Theoretical sampling allows for going back to the field to collect additional data to fill 

conceptual gaps (Charmaz, 2003; Strauss and Corbin, 1990, 1998). This form of sampling 

provides initial hypothesis to guide further analysis. 

 The first step is to use existing information, documents, reports, and other archival 

resources as a data source to conduct document analysis. Document analysis is a “systematic 

procedure for reviewing or evaluating documents – both printed and electronic (computer-based 

and Internet-transmitted) material (Bowen, 2009). It entails the study of relevant journals, 

newspapers, government documents, books, memorandums, policy papers, progress and action 

reports and other written documents. Fitzpatrick., Sanders, & Worthen (2012) consider it a 

primary factor in evaluation-based study . They provide three reasons why it should be the first 

method of data collection: cost effectiveness, non-reactiveness, and utilization (Fitzpatrick., 

Sanders, & Worthen, 2012). Policy agendas, reviews, reports, progress and actions reports from 

the national and international agencies, as well as other institutional and web based resources are 

easily accessible. Most are in electronic format or can be easily scanned, making them cost 

effective (Fitzpatrick,Sanders, and Worthen, 2012). Document analysis also provides basic 

information about the structure and functioning of an organization (Lindlof and Taylor, 2002). 

Official literature (government, quasi-governmental documents, and non-profit agencies) as well 

as professional and scientific literature is helpful for interpretation and analysis to gain 

understanding on a problem (Corbin & Strauss, 2008; Dynes et al., 2007). Document analysis 

also helps the researcher generate questions for the interviews and survey ( Goldstein, 

Kantrowitz, Mittal and Carbonell, 1999). The documents were obtained primarily from official 

published resources of scientific and disaster-management agencies such as official websites. 

These documents and reports were reviewed to retrieve relevant information and excerpts that 

provide information on uses of innovation and technology in a warning dissemination 

mechanism. Interview respondents referred to a few more documents for review and information, 

which were also included in the analysis. These documents included national policies on Disaster 

Risk Reduction (DRR), the National Disaster Management Plan (NDMP), Early Warning 

System (EWS) specific plans and projects, disaster risk management plans at the provincial and 

district levels , annual reports, contingency plans and other relevant published documents. 

 Document analysis alone will not enable the researcher to gain sufficient insight into the 

perspective, attitudes, behaviors, and experiences of others (Fitzpatrick, Sanders, & Worthen). 
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The second step to collecting empirical material involved interviewing key participants in 

decision-making and policy level activities in the source organizations. “Interviews are 

considered as key to a qualitative data collection” (Fitzpatrick, Sanders, & Worthen, 2012, 

p.347). Stake (1995, p.64) remarks that an interview is “the main road to multiple realities,” that 

individuals bring to the subject, issue or experience. The primary strength of interviewing is its 

capacity to range over multiple perspectives on a given topic by employing follow up questions 

(Lindlof & Taylor, 2002; Jankowski, Jensen, & Jensen, 1991). The other reasons for using the 

interview method include, achieve clarification, probing, and obtaining follow up information 

after document and policy reviews (Fitzpatrick, Sanders, & Worthen, 2012; Jankowski, Jensen, 

& Jensen, 1991; Patton, 1980). 

 Before conducting interviews,the Institutional Review Board (IRB) approval for studying 

human subjects was obtained and consent forms were emailed to the interviewees prior to setting 

up interview appointments. Interviews were scheduled through email and confirmed by phone 

with staff. All key participants (current or past officials) involved in policy making in the source 

organizations were considered for an interview. Twelve (12) one-on-one interviews were 

conducted with executive heads of key disaster-management agencies involved in risk-reduction 

and/or warning-related activities at central and provincial offices. These interviews were 

approximately one to two hours long and were audio-recorded with the permission of 

interviewees. Most of the interviews were in a bilingual format (English and Urdu; English and 

Sindhi) with transcriptions translated into English. One interview was not audio recorded, as the 

participant did not give permission. Five interviews were conducted with participants at national 

level, two interviewees were serving as executive heads, two were retired from the same, and one 

official was serving as a board member for policy and projects on disaster risk reduction and 

warnings. Four interviewees were current officials in provincial offices; one interviewee had 

been transferred from the agency after eight years to another government post; three interviewees 

were with warning centers. Each interviewee represented the agency and position category at 

different tiers of senior management. The interviews were conducted in the work place. 

 The evaluation used a semi-structured interview format because this allowed for greater 

freedom to gather information on specific situations and action sequences in warning 

dissemination. The instrument can be seen in the Appendix C. It contains a list of questions, 

which were adjusted and followed up with additional questions depending on the participant’s 
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responses. The conversations opened with a “grand tour” question (Spradley, 1979, p. 86) in 

which interviewees were asked to recall a recent disaster event and the state of affairs during the 

warning phase. The interviewees were first asked to share their experiences and then moved to 

specific cases where media uses were significantly adopted in communicating disaster warnings. 

• Talk about any recent disaster event that comes to your mind in the past or during your 

office tenure that needed the issuance of warnings? How was it handled? 

 

 The clarifying prompts were used on occasions where ambiguous terms were used or the 

information required more detail. Following this, data were gathered on the specific features of 

existing policies, plans, and decisions taken. 

• Do you recall any policy/managerial initiative you or your office have/had taken in 

utilizing new communication technology or a new practice that was not used before in a warning 

dissemination system? 

 

 This led to a discussion of the processes and significance of policy making, drafting 

plans, and executing decisions. 

• What is your viewpoint on the significance of such initiatives taken towards improving 

the dissemination system of Sindh? Please share your experiences on the feedback you received? 

 This resulted in a discussion of the current approaches for using communication tools and 

the role of media innovation. 

• Can you please share ways in which your agency tries to manage and facilitate uses of 

new communication tools in the dissemination of warnings? What new practices are initiated? 

 Specific contextual factors that may influence the adoption of media in building effective 

warning mechanisms were discussed. 

• Can you please share your experience on any factors that promote or inhibit uses and 

adoption of new practices and communication tools in a dissemination system? 

 Interview participants shared their impressions of current policy considerations and 

provided suggestions for improvement. 

• In your opinion how are such practices changing and how have they changed? And what 

are the opportunities and challenges you see in this regard? 

 

 This informed the transformation in media uses and various innovations adopted in a 

course of time following disaster experiences. 

 4.4.1.1 Structured Means of Collecting: After collecting policy level data from key 

participants and documents, the evaluation proceeded to the fixed/structured data collection to 
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obtain operational level data from local settings and participants. The sample and data collection 

instruments were constructed after initial qualitative data collection and analysis. The study 

utilized stratified purposeful sampling to obtain empirical material to proceed to the next level of 

evaluation. Stratified purposeful sampling is defined as a sampling frame that is divided into 

strata to obtain relatively homogeneous sub-groups with a purposeful sample selected from each 

stratum (Onwuegbuzie & Collins, 2007). Starting with the data available with the national 

agencies, first sub groups or stratifications were made on the basis of their involvement in 

dissemination of disaster warnings. The next step was to select warning centers and regional 

offices for field visits. The sample included agencies and participants at the operational level 

(See Table 4.3). Stratified purposeful sampling was based on task classification as enumerated in 

the discussion of a case cluster approach. It generated very small samples not enough for 

generalization or advanced statistical analysis but generated codes for further refinement of 

overall findings from other methods. 

Table 4.3. Structured Sampling Scheme 

 

Field Visits Stratified 
purposeful 

- 4-6 agencies Warning centers 
and disaster 
management offices 
. 

4-5 websites/ 
social media 
platforms 

Websites/social 
media 

Survey Stratified purposeful 25-30 Warning centers, 
district/ local 
staff/managers 

 

 Field observations were the third step in the collection of empirical material. Structured 

observation was conducted in physical as well as virtual settings, over a five to six week period. 

It included visits to agencies in local settings that  disseminate warnings and also the virtual field 

visits to websites and social media platforms that are currently in use for disaster information and 

warnings. “Observations are essential for almost all evaluations” (Fitzpatrick., Sanders, & 

Worthen, 2012, p.336) . Structured methods give an organized and systematic picture of 

operations (Fitzpatrick, Sanders, & Worthen, 2012). The strategy of observing the program and 

operations to infer any contextual issues about the operations, interactions, and relationships, 

brings forth vital facts for the study (Fitzpatrick, Sanders, & Worthen, 2012). The process of 
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conducting an evaluation with a fixed structure in a field setting can be more time and cost 

consuming but is rigorous and systematic (Fitzpatrick et.al, 2012). In many public sector studies, 

critical characteristics may be physical in nature: the size and arrangement of offices and centers, 

maintenance and provision of ICT based infrastructure; the number and quality of 

equipment/tools for communication; facilities and so on (Fitzpatrick, Sanders, & Worthen, 

2012). Other observations may involve interactions between officials responsible for 

disseminating warnings and the tools being used, or with the other officials for information 

coordination. 

 Official Internet websites and social media platforms (Facebook and Twitter) maintained 

by source agencies were evaluated as a virtual field for observation. The evaluation of Internet 

sites as a meaningful space for field observation has long been realized. Paccagnella (2006) 

contends that there is a rapidly increasing body of ethnographic work that studies online 

communication and interaction that goes beyond the concept of traditionally recognized 

ethnographic field as geographically defined locality (Paccagnella, 1997, 2006). It is thus “a 

move from the field to the net to the Internet” (Wittel, 2000, p.4). The virtual field settings 

provided data on frequency and the variety of ways in which new media is used, and posts 

related to warnings were reviewed. The scope of the virtual field observation included: overall 

outlook and milieu of the Internet websites and social sites, and their content. In the case of 

social media, the number of posts, followers, contents, likes, and shares were evaluated. In order 

to gain an understanding of the culture and symbolic system of the social platforms, the evaluator 

was a participant in the social media pages of Facebook and Twitter.  

 As a last step of collecting empirical material for the research, a 20-item online survey 

was developed to gain the perspectives of managers at district or operational level. The survey 

items were developed in line with the allied concepts and the research questions for the study 

(Table 4.4). Table 4.4 illustrates the mapping between the research questions, the concepts 

examined, and the survey items. The survey concept map specifies survey items coherent with 

each research question and its allied concept for evaluation. The invitation to participate was sent 

through email. The questions were developed in line with variables discussed in the theoretical 

framework integrating innovation and adoption theory. The consent form (Appendix C) was 

provided at the beginning of the survey form. The survey was distributed to each agency 

representative (staff or manager) online through email invitation. The online survey was 
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developed in English language using FSU Qualtrics software and was also made available in 

Urdu language using the FSU Qualtrics language tool.  

 

Table 4.4. Survey-Concept Map 

Allied 

Concepts 
Research 

Questions 
Survey Items 

Innovation in 
governance 

RQ#1: What 
are the key 
characteristic 
elements of 
media 
innovation in 
a 
dissemination 
system of 
warnings? 

• Policies and plans to facilitate use of 
advanced communication tools? 

• Provision of budget to use communication tools? 

• Facilitation for provision of technology and 

/or use of technology (training, coordination) 

• Perspectives on current practices and trends to 
improvements? 

• Satisfied with the uses of communication tools? 

Level of use 
of innovation 

RQ#2 What 
kinds of 
media 
innovation are 
adopted (in 
use) and are 
planned in a 
dissemination 
system of 
disaster 
warnings? 

• Where does your agency send warnings? 

• What types of disasters occur in the area? 

• What types of disaster warnings are issued? 

• Identify any communication equipment your agency 

uses or plan to use (from last 10-20 years—in future) 

• Rate ability to use traditional and advanced 

communication tools? 

 Context of 
innovation in 
relation to 
macro-level 
actors 

RQ#3 What are 
the key external 
factors that 
influence 
adoption of 
media 
innovation in a 
dissemination 
system of 
disaster 
warnings? 

 

• Reasons to use specific communication tools? 

• External support to use communication tools? 

• Perspectives on factors that promote or 
inhibit uses? 

 

 

 The benefits of web surveys are not only the low cost of distribution and administration, 

but also the ease of access including from a smart phone.  Qualtrics survey software provided 

some useful features such as skip logic to direct the respondents to different questions. The initial 
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invitation to participate as well as reminders were communicated through emails, SMS, and local 

phone calls. At least one representative from each district was included to ensure wide 

geographical coverage.  

4.4.2 Managing and Analyzing the Material 

 The evaluation generated three kinds of qualitative data: raw data (result of data 

collection); coded data; and data as a result of significant findings and analysis. Raw data 

included documents (includes policies, reports, brochures, statistical reports, previous 

evaluations and interview transcripts, recordings). Coded data is a result of thematic, purposeful 

coding of qualitative data during analysis. Significant findings and analysis-based data include 

graphs, charts and themes developed during analysis and theoretical saturation, memos, and 

material prepared to illustrate the empirical material analyzed.  

 The format of data or products storage was preserved both in hardcopy/paper, electronic 

files scanned and saved in USB/CD storage files, and drop-box folders for backup. The data 

stored in electronic format was secured by a password shared by the major professor and myself. 

Coded data was accessible to dissertation committee members for review and analysis or can be 

accessible upon request under relevant rules and procedures. Data containing significant 

findings, charts, graphs, themes, and published/presented material was accessible without 

explicit request from the interested party and can be used after proper citation. All the documents 

and interview recordings were kept securely in a drop box folder and a USB flash drive. 

Interviews were transcribed after all interviews were completed. These transcripts and 

documents for evaluation were imported on Nvivo 7 software as well as Excel sheets to facilitate 

coding and analysis. The data was open coded using grounded analysis techniques. Details are 

presented here in the next section. 

 4.4.2.1 Grounded Analysis Technique: The evaluation aimed at generating meaningful 

themes and patterns from reviewing documents and interviews for meaningful interpretations. 

Because the grounded theory method fosters a process of seeing data in fresh ways and exploring 

ideas through analytic writing (Charmaz, 2006), the use of grounded analysis seems appropriate 

for the evaluation. The grounded analysis as a qualitative method is the primary and major 

source of analysis in this mixed-method evaluation framework. Grounded analysis is a theory-

driven approach developed by Barney Glaser and Ansalem Strauss (1967) as an inductive 

method for analyzing qualitative data. Glaser (1998) stated that grounded theory can contribute 
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to an understanding of conceptual problems in practical terms by providing concepts that are 

appropriate to the contemporary activities and challenges of the area of interest, and secondly in 

a more theoretical sense, by synthesizing and integrating existing concepts into a broader view. 

In both cases, a grounded analysis fulfills the criterion of usefulness for this evaluation. It is also 

important to mention that “grounded analysis is not a theory in and of itself” (Brower & Jeong). 

Rather it is referred to as an inductive process, and the method consists of systematic yet flexible 

guidelines for collecting and analyzing qualitative data to construct theoretical concepts that are 

‘grounded’ in the data themselves (Charmaz & Smith, 2003).  

 The first step to grounded analysis is to develop “theoretical sensitivity” (Corbin & 

Strauss, 1990), p.41). I am a native of the region of the case study and work in the public sector. 

I therefore am sensitive to the contextual dynamics of the region. Further, the academic 

certification in the subject of disaster and risk communication has provided me the necessary 

analytical skills to generate meaningful insights. I also visited agencies and met some 

participants to orient myself with the field, prior to data collection. The literature review and 

conceptual analysis done in the process of preparing this document informed me further about 

possible theoretical constructs that logically can be integrated. I learnt that the disaster warnings 

as a public service function are associated with the concept of governance (Lindell and Ronald, 

2007; Sorensen, 2000, Samarajiva, 2005). The existing literature, however, lacks constructs that 

facilitate measuring uses and adoption comprehensively. The data collection instruments were 

developed using the conceptual framework developed for this evaluation. The data was collected 

initially with a purposive sample using the grounded analytical technique, which was first coded 

before more data was collected or generated (Birks & Mills, 2011). The analysis occurred 

concurrently with the data collection procedure to develop theoretical understandings as the 

research moves forward. Concurrent data generation and analysis is fundamental to a grounded 

theory research design. 

  The new framework or the refinement of the developed constructs emerged with the 

initiation of the analysis procedure. The qualitative data was analyzed in sequence and this 

process followed the basic guidelines of ground analysis. Nvivo qualitative software was utilized 

to manage the coded data and develop concept maps. Each data collection method, such as 

document review and interviews, were, however, treated differently. 
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 A systematic document analysis is the basic evaluation tool that is utilized to develop 

such themes. Qualitative evaluation methods use document analysis as a primary step in 

provision of basic information about the structure, functioning ( Lindlof and Taylor ) and 

assessment of the record of organizational or governmental activities. The document analysis of 

published reports, policy papers, projects, and plans that consider establishment and 

enhancement of EWS through uses of technology and innovation were considered. These 

documents were obtained from the official agency websites and resources available. Grounded 

analysis was used in systematic and theory-driven evaluation (Corbin & Strauss, 1990). The 

guidelines given by Wolfswinkel et al.(2013) provide a five-stage process that is iterative in 

nature (Wolfswinkel, Furtmueller, & Wilderom, 2013). 

 Document analysis conducted according to grounded theory adds solid methodical value 

to this process. It helps shape many of the decisions regarding the scope, research questions and 

further development of data collection instruments made during the proposed five stage step-by-

step review process. Define, search, and selection of the documents are the first three stages. The 

“define” stage marks out the scope of the review as well as the inclusion and exclusion criteria. 

For this evaluation, the defining criteria for policies, plans and reports for review included any 

relevant governmental or non-governmental documents regarding warning dissemination and 

uses of media. In the second stage, called the “search” stage, relevant documents were searched. 

The potential databases for the document review include Internet-based websites of source 

agencies and related organizations dealing with disaster risk-reduction policies and plans. The 

agencies were contacted to gain access to the documents not available in electronic format. The 

third stage is “selection,” where a relevant sample of texts was selected for review. The first 

steps fulfill four key tasks: defining the criteria for inclusion/exclusion of documents; identifying 

the exact fields of evaluation; determining the appropriate sources of further data collection; and 

deciding on the specific search terms. The primary information retrieved at this stage revealed 

that the policy and planning infrastructure for the enhancement of the early warning 

communication and dissemination system in the region exists. The search stage also involves the 

basic sample search. This resulted in the final selection of the documents for review. Policy 

documents and plans relevant to disaster preparedness and warnings in Pakistan in general and in 

Sindh particular were retrieved from the official websites and resources of the key organizations. 
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 Next was the “analysis” stage, where grounded theory was applied to the data. As 

Wolfswinkep et al. (2013) proposed, the analysis was started by randomly picking any 

documents and reading it in a following manner, the first page, publication and author details, 

executive summary or introductory chapter of the document, and then the highlighted texts 

obtained using the key words. Based on the stacks of excerpts in each document, open coding 

started. The open coding constitutes the first abstraction step in order to identify, (re-) label, 

and/or build a set of concepts and insights based on the excerpts supported by the documents. 

Next concepts were distilled through axial coding, where the interrelations between categories 

and their sub-categories (including their properties) are identified. These higher-order categories 

(described as core categories) eventually represented the main themes or patterns. Selective 

coding was used to further integrate and refine the categories that were identified. These 

analytical coding steps (open, axial and selective coding) were performed in an intertwined 

fashion, going back and forth between papers, excerpts, concepts, categories, and sub-categories. 

The knowledge gained from the analytical stage was used for thinking through ways to answer 

the research questions from the perspectives of written political discourses in shape of policy and 

structure the content for further data collection and analysis (Wolfswinkel, Furtmueller et al., 

2013). 

 The qualitative interviews and open-ended survey responses were also analyzed guided 

by grounded theory techniques. The transcribed interviews were first sorted in the order they 

were conducted. Using line-by-line open coding, codes were assigned to words or group of 

words. A systematic labeling technique and notes were used to code the data. Coded data was 

managed using Nvivo qualitative data management software. The open coded data was then put 

through a process of axial coding where categories and relationships were developed (Corbin & 

Strauss). These categories were further refined in later analysis by making use of memos 

developed during the process and further data collection through theoretical sampling. Corbin 

and Strauss (2008) call the axial coding process a process of relating concepts/categories to each 

other. The numbers of memos developed identified conditions and consequences attached to the 

categories. The last but major phase was focused coding, where more directed, selective, and 

conceptual coding is done to make sense of the data in relation to the research objectives. 

Conceptual maps were developed to identify possible answers to the research questions. The 

analytic process in grounded theory has no template (Brower and Jeong, 2007). The coding was 
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done until theoretical saturation was assumed as achieved, that is - when no new concepts, 

properties, or interesting links arise (Strauss & Corbin, 1990; Strauss & Corbin, 1998). 

 Grounded theory is an iterative process, alternating inductive and deductive methods to 

look for patterns grounded in the data. The theoretical perspective was developed as a first step 

in examining the data (Strauss and Corbin, 1998). The key concepts, categories, properties, and 

insights derived through the analytical approach of grounded theory informed the variables that 

were examined and refined in later analysis. The analytic reviews therefore not only lead to new 

insights, but some of them may imply that earlier developed variables may need enrichment. 

Generalization is closely related to theory. The theory that is developed in the process becomes 

the vehicle for examining other cases. Yin (2003,p.32) calls this role of theory ‘analytic 

generalization’ (in contrast to statistical generalization). Maxwell (1992) also believes the 

generalizability of qualitative data occurs through the development of theory from the data—a 

theory that can be applied to similar persons in similar situations. 

	 4.4.2.2 Structured Data Analysis: The purpose of using logic and the method of 

structured observation and surveys in data collection was to incorporate basic statistical 

strategies in order to facilitate data management and refinement of qualitative variables. The 

structured strands of data collection were statistically treated through basic statistical analysis 

(frequency and cross tabulation). The data was analyzed using SPSS 21 quantitative- research 

software. The goal was not to explain complex variables but to understand the phenomena more 

comprehensively. The purpose of such an evaluation is not to establish causality but to obtain 

comprehensive details and demonstrate comparisons (Fitzpatrick, Sanders, & Worthen, 2012). 

The virtual observation data was analyzed on two levels: current and post hoc archival analysis. 

The reflections on the observation notes as observed the first time will be recorded. Later 

archival data will receive further in-depth analysis. The archival data of the posts and activities 

can be retrieved from the saved link. The post-hoc archival virtual field observation has earlier 

been done for distributed electronic environments by Ruhleder (2000). The virtual field study 

will be conducted on official websites of both source agencies and their respective social media 

sites. The findings will be presented using graphs and charts. Open-ended questions in the survey 

will be treated through the grounded analysis approach.
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4.5 Integration of Two Methods 

 The integration of the two methods (quantitative and qualitative) occurred during data 

analysis of one phase and data collection in a subsequent phase and while analyzing the data, and 

when reporting the results to generate multi-level themes and comparisons. This study followed 

five key stages of data integration: data reduction, data display, data transformation, data 

correlation, data consolidation, data comparison, and data integration. Data reduction involves 

reducing quantitative data computation of descriptive statistics and qualitative data into 

exploratory thematic analysis using grounded approach (Tashakkori and Teddlie, 2010). Data 

display stage involves presenting the information into configurations that illustrate the emerging 

themes. For quantitative data, tables (e.g. inter- correlation matrices) and graphs were used. For 

qualitative constructs charts, graphs, conceptual maps, and other forms of display can be used. 

Next, the mixed-method data followed the transformation stage. Data in this stage will be 

qualitized (Tashakkori, 2010, p.376).  

 Qualitized data is the term used to denote conversion of qualitative and quantitative data 

into narratives, for further qualitative analysis (Onwuegbuzie and Teddlie, 2003). The evaluation 

qualitized numerical data derived from structured methods into distinct qualitatively described 

profiles using inductive approach (Sandelowski). A grounded theory technique was mounted to 

further profile the findings theoretically and to explicate further the features of the identified 

findings (Onwuegbuzie and Teddlie, 2003). The process is often called narrative or qualitative 

profiling which are of five kinds: modal, average, comparative, normative, and holistic 

(Sandelowski, 2000, Onwuegbuzie and Teddlie, 2003). This study did not use data correlation 

and consolidation because the purpose of this evaluation is not triangulation. Since the evaluation 

used a grounded analysis approach throughout the analysis of qualitative data and qualitizing the 

structured data, the data comparison stage did not occur here. Data transformation leads to the 

data integration stage where data was integrated as a coherent whole and meta-inferences were 

drawn.  

 This study chose to re-present the data and conclude the sequential analysis in a holistic 

profile. The holistic profiling of qualitized data involves the narrative description of impressions 

rather than specific attributes or scores (Sandelowski). This approach helps present the finding 

comprehensively across all levels of analysis and to generate meaningful themes for research and 

practical implications. 
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   4.6 Ethical Protection of Participants 

 The identity of participants in field observations and interviews were kept confidential. 

Since the executive heads and staff/managers are official participants, their professional status 

was used for identification, while their specific organizational and personal identities will not be 

revealed. Instead of organizations’ titles, terms such as primary source and intermediary source 

organizations will be used. All participants (interview and survey) were briefed about the study 

and informed consent (IRB approved) was taken prior to data collection. (Informed Consent 

forms are provided in the appendices.) 

  4.7 Limitations and Future Research Implications 

 A limitation of the data from qualitative interviews with high-level policy makers is the 

potential of biased results. Busy schedules or priorities impacted the time duration in which 

interviews and survey data were collected. Lack of communication and outdated contact lists of 

district officials further caused delays. Geographical and cultural impediments in conducting 

field observations are another limitation. In some areas poor law and order conditions, ethnic 

rivalries, language limitations, and possible gender biases did not allow the researcher to conduct 

observations in person. In these cases, trained observers who are familiar with the settings and 

research protocols were utilized. Among the participants of the survey study, access to the 

district level officials who were responsible for disaster management and communication tasks 

was difficult. They were spread out in the whole geographical expanse of the case. Their busy 

work routine and their authoritative duties accounted for most of the delays in responding. The 

required number of responses was collected over three months. 

 This chapter explained how the research questions underlying the evaluation of uses and 

adoption of warnings in a given system were operationalized and outlined in the research design. 

The mixed-method evaluation design intended to gain insights from one method to inform the 

other and served to strengthen the qualitative case-based evaluation. 
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CHAPTER 5 

 

DISSEMINATION SYSTEM OF DISASTER WARNINGS - A CASE OF 
SINDH 

 
5.1 Chapter Overview 

An historical and organizational review of the agencies responsible for the 

dissemination of warnings in Sindh, as well as the growth of communication technology are 

helpful in understanding the context of the evaluation and analysis. Key relevant documents 

such as official websites, annual reports, plans, research documents, news items, and 

articles were used to obtain preliminary information on the warning dissemination system 

in Sindh. This chapter is organized into three different sections. The first section provides a 

brief overview of the geographic, administrative, and social profile of the Sindh region. It 

also discusses the uses of communication technology by the Sindh Government and its 

people. The next section reviews the evolution of disaster-management approaches and 

includes a brief sketch of the network of organizations that manage disasters and preparedness. 

The last section discusses the organizational context of a warning system. 

5.1 Case Overview 

 The risk of natural disaster is distributed across Pakistan because of its topographical, 

geological, climatologic, and hydrological conditions (EWS, 2012). Global climate change has 

adversely impacted Pakistan’s weather conditions over the past five years. Sindh is one of the 

four provinces of Pakistan, and is located in the southeastern part of Pakistan. Sindh is known for 

its coast, the river Indus, and a desert. These beautiful landscapes are a source of life but at the 

same time a source of massive disasters. The region constitutes 18% of the country 

geographically3. Sixty percent of the land is arid and desert. Sindh is named after river Sindh 

(Sindhu Darya, commonly called the River Indus). The Indus flows through the middle of the 

province and provides water for the cultivation of eight million hectares of riverine area. Its 

mountainous region generates seasonal streams, which flow into the river Indus and the Arabian 

Sea. The coastal borders possess two modern seaports situated in the capital city of Karachi. 

                                                
3 The information is obtained from official document of NDMA on Sindh. The URL link is: 

www.ndma.gov.pk/...Plan/.../CP_Sindh.pdf 
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5.1.1 Administrative and Social Context of Sindh 

 The Sindh region is administratively governed through five divisions, namely Karachi, 

Hyderabad, Mirpurkhas, Sukkur, and Larkana. They are further divided into 27 districts as sub 

units (see Figure 5.1 below). The population was projected to be 44.8 million in 2012. 

 

 

Figure 5.1: Map of Sindh Region in Pakistan 

Source: http://www.findpk.com/yp/html/Sindh-Pakistan-Map.png 
 
 The population is predominantly Muslim but also includes two million Hindus and 

smaller groups of Christians and Zoroastrians. The literacy rate4 is 45.29%, although there is a 

distinct rural–urban divide. The literacy rate for rural areas is 25.73% whereas 63.72% of the 

urban population is literate. Agriculture and fishing are the primary rural industries. The urban 

population is predominantly employed in the service sector and business. Karachi is the 

commercial hub of the province. 

 During the past decade the adoption of media and communication technology to improve 

efficiency in public agencies as well as in life in general in Sindh has expanded. A recent study 

on the role of communication channels in the development of Sindh (Chhachhar & Omar, 2012) 

evaluated the uses of television and media in the agricultural community. The study (Chhachhar, 

2012, p.32) concluded that the new media technology is accessible and transforming ways of 

                                                
4
	Information obtained from official website of the Sindh Government. http://www.sindh.gov.pk/aboutsindh.htm	
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communication giving rise to large pre-paid market where poor people simply can purchase 

these technologies such as mobile, radio, and television (Chhachhar, 2012).  

5.1.2 Disasters in Sindh - Management and Preparedness 

 Both natural as well as human-induced disasters pose risks for Sindh. The most common 

natural disasters are floods, cyclones, drought, earthquakes, windstorms, extreme heat, famine, 

and insect infestation. When water overflows the levees it does not return back to the main 

channel (Khan, Rahman et al., 2015). As a result, the province suffers from river floods, heavy 

rains, and droughts. In the last three years the entire province has been affected several times by 

severe rains and river floods causing huge damage to property, the loss of lives, and the spread of 

infectious disease mostly due to displacement, malnutrition, and a lack of hygienic 

accommodation. The rivers that drain into the Arabian Sea in turn impact Sindh. The high floods 

occurred during 1942, 1956, 1957, 1958, 1973, 1975, 1976, 1979, 1992, 1995, 2003, 2005, 2007, 

2010, 2011, and 2012. Cyclones occur every third or fifth year. The earthquake in April 2013, 

registering 5.5 on the Richter scale, impacted the entire province (Multi-hazard Contingency 

Plan, 2013). Drought has remained a serious concern for almost five years. The three coastal 

districts (Thatta, Badin & Karachi) are highly vulnerable to cyclones. Historically tropical 

cyclones have formed over the Arabian Sea and made landfall in the coastal area of Sindh. 

During the last 100 years, cyclones have hit Sindh in May 1902, June 1926, June 1998, May 

1999, and June 2007. Cyclone Yemen hit all three coastal districts of Sindh in 1999 and the 

majority of the population of the area perished. The town of Keti-Bunder has been wiped out 

four times in recent history. There is also a great risk of tsunamis in the area. The disaster in 

1945 produced 15m waves that killed about 4,000 people on the Makran coast. The arid area 

receives little annual rainfall and water logging and salinity affect land. The worst time of 

drought was from 1998 to 2002. Recently, the droughts of 2012 and 2014 led to food scarcity 

and diseases as a result of malnutrition. Droughts and cyclones in the coastal districts are due to 

sea intrusion every year. Heat waves have also been frequent over the past decade. Pakistan 

experienced its deadliest heat waves in 2003, 2007, and 2010. The recent heat wave of June 2015 

killed 1,100 in Karachi, Sindh. 

 The concept of disaster management has been used in Pakistan for many years but the 

concept of disaster risk-reduction and management is a more recent phenomenon. The National 

Calamities Act of Pakistan (1958) regulated a number of components (relief, rehabilitation, and 
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reconstruction) of a disaster-management policy. Under the Calamity Act, relief commissioners 

were appointed in each province to supervise and coordinate post-disaster response and relief 

efforts. Disaster Risk Reduction (DRR) refers to the practice of reducing disaster risks through 

systematic preparedness (Khan, Rahman et al., 2015). In the last decade the focus on 

preparedness and risk-reduction strategy has become a top policy issue.  

 With this in mind, disaster management at the national and provincial level has evolved 

in two ways: a shift from response to preparedness; and a shift from isolated to coordinated 

efforts. Historically, the ‘Five year plans’ developed since 1957 did not address the need to 

prepare for and manage natural disasters adequately. Their proposed strategies were either relief-

driven or event-based and contained no integrated disaster-management plan (Khan and Khan, 

2008). The ninth five-year plan (1998-2003) identified specific objectives for flood-based 

disaster management in response to huge flood losses. This plan included recommendations for 

the development of flood warning systems. The 10-year Development Plan (2001-2011) 

attempted to adopt strategies to achieve the Millennium Development Goals (MDGs). This plan 

recognized the need to improve flood-warning systems. It also noted the severity of drought in 

Sindh and developed plans using the latest technology to protect land and infrastructure in order 

to preserve water resources. These efforts focused on the mitigation of disasters, with little 

emphasis on preparedness in order to reduce the losses in disasters. 

 After the 2005 Kashmir earthquake, the government of Pakistan realized the criticality of 

disaster risk management and shifted to a proactive approach based on preparedness. This shift 

was first expressed in the National Disaster Management Ordinance (NDMO, 2006), replaced in 

2010 by the current National Disaster Management Act (NDMA), and followed by the National 

Disaster Risk Management Framework (NDRMF) (2007-2012) which outlined a comprehensive 

national DRR agenda. This was accompanied by the establishment of the Ministry of Climate 

Change alongside the establishment of a National DRR policy framework. Pakistan is one of the 

signatories to the UN Hyogo Framework for Action (HFA) 2005-2015: Building the Resilience 

of Nations and Communities to Disasters. The United Nations International Strategy for Disaster 

Reduction (UNISDR) had adopted the HFA in 2005 to ensure the integration of risk-reduction 

policy measures and the strengthening of the international system of Disaster Risk Reduction 

(DRR). 
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 The National Disaster Risk Reduction (DRR) Policy is an effort to establish multi-tier 

Disaster Risk Management (DRM) planning in conjunction with the requirements and provisions 

of the HFA and the National Disaster Management (NDM) Act 2010. As a result of policy 

related measures towards disaster risk reduction, separate agencies, and departments at all tiers 

of the Government were created to manage disasters. At the federal level, the National Disaster 

Management Authority (NDMA) is now the lead agency for disaster preparedness and 

management. The National Disaster Management Authority (NDMA)5 is the executive arm of 

the National Disaster Management Commission (NDMC), the chief policy-making body in 

relation to disasters. In the event of a disaster, the NDMA acts as a central agency for 

information sharing, early warning, surveillance, and common standards required for regional 

and international cooperation (NDMA, 2013). Sindh Provincial Disaster Management Authority 

(PDMA) was established under the National Disaster Management Ordinance 2006 and the 

Disaster Management Framework. A Director General (DG) located in Karachi city heads the 

Provincial Disaster Management authority (PDMA). There are PDMA regional offices in 

Hyderabad and Sukkur headed by a deputy director (DD). These provincial authorities, called 

Provincial Disaster Management Authorities (PDMAs), are located in the four provinces and are 

responsible for implementing policies at the provincial level. Figure 10 below illustrates the 

organizational profile of disaster management in Sindh. 

 The District Disaster Management Authorities (DDMAs) in the province of Sindh are 

located in Badin, Dadu, Ghotki, Hyderabad, Jacobabad, Jamshoro, Karachi, Kashmore, 

Khairpur, Larkana, Matiari, Mirpurkhas, Naushehro Feroz, Shaheed Benazirabad, Sanghar, 

Shahdadkot, Shikarpur, Sukkur, Tando Allahyar, Tando Muhammad Khan, Tharparkar, Thatta, 

and Umerkot (23 Districts). These district agencies are responsible to ensure the safety of the 

citizens within their respective locations in the event of a disaster. The next section describes the 

specific organizational context of communicating warnings in Sindh. 

5.3 Communication for Disasters – Multiple Organizational Context 

 The dissemination of warnings in the Sindh region operates within a sequence of related 

organizations. Scientific agencies send warning forecasts to national and provincial disaster-

management agencies. When the Provincial Disaster Management Authority (PDMA) receives 

warning information it further disseminate it to the concerned departments, district 

                                                
5
	Information	obtained	from	official	website	of	NDMA.	http://www.ndma.gov.pk/site/	
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administrations, and public to prepare for the disasters. District authorities communicate 

warnings to specific population at risk upon receiving the warning from official sources. 

 The Pakistan Meteorological Department (PMD) is a central and a scientific source 

agency located in the capital (Islamabad) city of Pakistan, involved in establishing warning 

systems related to meteorological, hydrological, and geophysical phenomena such as tropical 

cyclones, heavy rains, floods, and earthquakes. The PMD is both a scientific and service 

department responsible for dissemination of warnings. The Pakistan Meteorological Department 

has offices in all four provinces (136 districts). It has a camp office in Karachi (the capital of 

Sindh) headed by the Chief Meteorologist to look after the dissemination system of disaster 

warnings in the Sindh region. Most of the early warning messages are issued by the PMD. A 

regional Meteorological Center has also been established in Karachi for monitoring and issuing 

warning information. A national plan on the multi-hazard Early Warning System (EWS, 2012) 

includes a dissemination list, which describes where the PMD and its allied warning centers 

should send warning information. Within the umbrella organization of PMD, there are 

specialized warning centers in key disaster-prone locations of the country (NDRP, 2010). These 

specialized warning centers are established in key disaster-prone locations of the country 

(NDRP, 2010). Foremost is the Flood Forecasting Division in Lahore (Province of Punjab) 

which is the the focal agency responsible for flood monitoring and forecasting for all over the 

country. An Early Flood Forecasting and Warning system was established soon after the creation 

of Pakistan in 1947. In 1973, the devastating floods highlighted the inadequate forecasting 

arrangements, which prompted the government to establish the Flood Forecasting System (FFS). 

Subsequent floods in 1988, 1992, 1996, and 1997 led to more improvements, including the 

establishment of the Flood Forecasting Division (FFD).  

 Prior to the establishment of the NDMA, the Pakistan Metrological Department (PMD) 

handled weather-related forecasting and the Flood Forecasting Division handled flood-related 

warnings in Sindh and throughout the country. In a flood emergency, the Flood Forecasting 

Division at Lahore and Water and Power Development Authority (WAPDA) in respective 

regions, issue flood warnings and monitoring information to provincial administration centers. 

Revenue and Irrigation departments join efforts with Provincial Disaster Management Authority 

(PDMA) and district level disaster-management authorities ( DDMAS) Sindh in the 

dissemination of flood warnings to at-risk communities. Other disaster warnings that are issued 
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for Sindh from scientific sources are earthquake and tsunami warnings by the National Seismic 

and Tsunami Early Warning Center (Karachi), cyclone warnings by Tropical Cyclone Warning 

Center (Karachi), flash floods, heavy rains, and extreme heat warnings by Weather Forecasting 

Center (Karachi) and drought advisories by National Drought Monitoring Center (Islamabad). 

The National Seismic Monitoring and Tsunami Warning Center was built in the aftermath of the 

2004 tsunami. This center processes national and global data and sends alerts to all relevant 

agencies. The National Drought Monitoring center is located in Islamabad. A regional drought 

monitoring center and a marine meteorology and tropical cyclone warning center are also located 

in Karachi (Sindh). Additionally, the PMD has established a climate data processing center in 

Karachi to disseminate electronic meteorological data. A regional Agro-met center located in 

Tandojam (Sindh) serves as a regional office of PMD and provides farmers with forecast data. 

 

Figure. 5.2. Multiple Organizational Flow in a Disaster Warnings System in Sindh 

Source: Developed by Author. 

 

 The Provincial Disaster Management Authority Sindh, located in Karachi, has two 

regional offices (Sukkur and Hyderabad) in Sindh. The PDMA is responsible for developing and 
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maintaining appropriate policy and caters to all types of major disaster situations in Sindh (DRM 

Sindh, 2008). PDMA activates the Provincial Emergency Operation Center (PEOC) in the event 

of disaster and is responsible for disseminating warnings to the public and concerned authorities 

for preparedness and response. At the district level, the District Disaster Management Authority 

14 (DDMA) is responsible to set up, maintain, review, and upgrade the mechanism for early 

warnings and dissemination to the public at risk in respective districts (DRM Sindh, 2008). An 

overall picture at the dissemination system is shown in Figure 10. This figure also illustrates the 

agencies located inside and outside the region for the release of warning information. 

 This chapter has reviewed the historical and organizational context of disaster 

management and communication in the Sindh region.The following chapters present findings 

from data collected from these agencies and evaluated. As described in chapter four, a case 

cluster approach is utilized for adequate treatment of the multi-organizational context in 

examination of the entire case of a disaster warning system. 
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CHAPTER 6 

 

POLICY, PLANNING, AND MEDIA INNOVATIONS: A DOCUMENT 

ANALYSIS 

 

6.1 Chapter Overview 

 

 Policymaking is a foundational step in determining the route to the implementation 

process. A policy “push” has a profound effect on innovation adoption as it serves as a 

political mandate for managers to adopt an innovation (Greenhalgh, Robert et al., 2004). 

The function of policy is also to create a climate that enables initiatives to flourish (World 

Bank et al., 2010). Evaluating policy documents is therefore an appropriate starting point to 

study an innovation system. This chapter presents data obtained through document analysis of 

policy reports, planning documents, and published documents at national, provincial and 

district levels. Analysis was based on t h e  grounded theory technique. First an overview is 

provided of the qualitative method used to analyze documents; second, the analysis findings 

are outlined; and third, the chapter presents implications related to the evaluative research of the 

case. 

6.2 Overview of the Qualitative Method 

 A total of 22 documents were analyzed at all three levels (Federal, Provincial and 

District). These documents were selected based on their relevance to the focus of the evaluation. 

Grounded analysis (Wolfswinkel et al., 2013) follows a five stage iterative process in a step-by-

step fashion (Wolfswinkel, Furtmueller et al., 2013; 2013). The criteria for inclusion and 

exclusion of documents were defined, exact fields of evaluation were identified, and appropriate 

sources of data collection were determined using the first three stages (see chapter four for 

details). The analysis was carried out applying open coding, axial, and selective coding 

techniques. The documents were imported into the NVIVO software program and were coded in 

order to build concept maps. The logic gained from this document analysis is presented below in 

narrative format as well as using concept matrices augmented with underlying concepts 

(Webster & Watson, 2002).  
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 Policy documents and plans relevant to disaster preparedness and warnings in Pakistan in 

general and in Sindh particular were retrieved from the official websites and resources of the 

key organizations.  

National Disaster Management Authority (NDMA): 

• National Disaster Risk-reduction Policy (DRR) 2013 

• National Disaster Management Plan Main Plan (NDMP) 2012 

• National Disaster Response Plan (NDRP) 2010 

Provincial Disaster Management Authority (PDMA) SINDH: 

• Sindh DRM Plan on Nov-2008 

• Cyclone Contingency Plan for Karachi City 2008 

• Sindh Monsoon Contingency Plan 2012 

• Hyderabad Flood Emergency / Rain Relief Plan – 2009 

• District Disaster Risk Management -Badin Plan, Thatta Plan, Sanghar, Tharparkar 

Pakistan Meteorological Department (PMD): 

• Multi-Hazard Early Warning system (MHEWS) 

• Tropical cyclone warning centers 

• National Seismic Monitoring and Tsunami Early Warning Center Karachi 

• Strengthening of Early Warning system Project 

     6.3 Findings 

 The policy document review made clear that the national government of Pakistan and 

provincial government in Sindh treated the innovation and enhancement of a communication 

system of warnings as a key priority. The National Disaster Management Plan (2010) stated 

that “Innovation of communication system between Pakistan Meteorological Department 

(PMD) and National Disaster Management Authority (NDMA), and among District Disaster 

Management Authority (DDMAs), and a communication system utilizing cellular phone and 

broadcast networks” would be the key strategy to strengthen the early warning dissemination 

system. The Multi-Hazard Early Warning System plan (MHEWS, 2012) was specifically 

developed with 2022 set as the target year (i.e. a 10 year implementation). This plan entailed 

proposals for establishing and enhancing a warning system with respect to differential needs of 

provinces with different sets of risks involved. The provincial planning documents of Sindh 

indicate the Sindh Government is following the national IT policy and Action Plan, while 

coordinating with relevant agencies to provide a robust communication infrastructure for times 

of disaster (DRMP Sindh, 2008, p.64). The local level planning documents (such as provincial 

and district DRM plans, and the Sindh monsoon contingency plan for hazard assessment of 
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floods in 2010 and 2011) were developed to assess response strategies including warning 

arrangements and to form future strategies. Extensive preparedness plans for six disaster-prone 

districts of Sindh (Thatta (delta), Badin, Kambar, Shahdadkot, Sanghar, Tharparkar, and 

Dadu) were developed as a local level planning measure. Based on the conceptual framework 

presented in chapter three, the concepts emerged after evaluation was in coherence with the 

research questions and are presented below. The next section addresses the first research 

question regarding the identification of key elements of innovation from the policy and 

planning perspective. 

6.3.1 Elements of Innovation in Policy and Planning Discourses 

 The first research question asked: 

RQ#1: What are the key characteristic elements of media innovation in a dissemination system 

of disaster warnings? 

 The document analysis identified key elements of innovation-adoption in the policy and 

planning documents. These elements described the policy function of creating an environment 

focused on improving a warning system using advanced technology. These were grouped into 

four categories: need determination; ideation; delegation; and strategy of alternative 

mechanism. 

 6.3.1.1 Need Determination: The national Disaster Risk-Reduction policy (DRR,) 

discusses the need to use innovation to identify gaps and deficiencies in the current 

communication system of warnings. It mandates that scientific warning agencies and disaster-

management agencies should jointly develop an integrated and a multi-hazard early warning 

system (p.17). It provides planning instruments to operationalize the policy imperatives. A 

national multi-hazard early warning system plan (MHEWS, 2012) is a comprehensive plan 

under the national disaster risk-reduction plan (NDMP, 2012) in order to establish and enhance 

a warning communication system at the national level. 

 The plan (MHEWS, 2012) included observations from different regions of the country 

and identified needs and prescribed specific actions to address those needs. In regard to 

Sindh’s vulnerability, it mentions flash and riverine floods as main historical risks, leading to 

greater economic damage and poverty in the region on an annual basis (p.1). It points out the 

inadequate flood-warning systems for mid-size and small rivers running through built-up areas 

in Sindh (p.129). The documents also mentioned emerging risks, such as risks of tropical 



 
71 

cyclones in the coastal areas of Sindh that have been increasing because of climate change 

(p.73). Similarly the risk of drought in the desert is increasing as average annual rainfall drops 

as low as 200- 250 mm, especially in Dadu, Tharparkar, and Thatta districts. 

 The MHEWS plan also identified deficiencies in the current communication system in 

the country. It stated that most vulnerable districts have contingency plans in place but these 

manuals are not common across all districts (p.84) and that communications tools and facilities 

need to be better defined. Accurate warning forecasting using updated monitoring technology 

in scientific agencies was identified as a critical need by the MHEWS plan. A simulation test 

for the Indian Tsunami Warning Center through the Global Telecommunication System (GTS) 

identified the absence of dedicated communication lines between scientific agencies and other 

countries, which is critical for the real-time exchange of information (p.89). It also 

recommended the installation of AWS stations at the Karachi Tsunami and Warning Center 

(TCWC) and Keti Bandar (coastal areas of Sindh) as a priority. The national plan analyzed the 

current status of the dissemination system of flood, cyclone, and tsunami warnings from the 

PMD and identified several problems. System reliability, cost, and transmission time were the 

main impediments to efficient warning dissemination. Overall, the plan judged the existing 

communication system to be insufficient: 

“The redundancy for prompt transmission and communication among stakeholders 

 is still insufficient for securement of information network regarding EWS” (p.115). 

 

 With input from an expert research team in an international organization, the plan 

presented a scientific analysis of the technical disadvantages of various communication tools 

According to this analysis; each of the advanced communication technologies has technical 

issues that limit applicability in different socio- technical contexts. Although the cost of 

technology is a major factor, the dependency of these tools on factors such as the availability of 

the Internet and a reliable power supply are also significant. Legal and regulatory issues also 

impact ghe communication reliability of the tools. The documents report specific business and 

legal areas of communication management for Internet and cell phone technology. 

 “There are still some concerns about communication reliability managed by private 

 Internet providers and district capacity to maintain the Internet communication system 

 round-the-clock” (MHEWS, 2012, P.52). 
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 The MHEWS (2012) plan reported on a flood field survey conducted with an 

international agency to ascertain the causes of the deaths in flood disasters. It found that as well 

as the high-water levels and water velocity, disease and epidemics spreading in the regions had 

increased the death toll during disasters. It also determined that the hazard/risk distribution in 

the region of Sindh is increasing due to factors such as climate change that call for priority 

actions in the high-risk areas (p.65). In addition to establishing updated early warning 

mechanisms, a disease-based EWS (Early Warning System) was needed for dealing with health 

emergencies. At the district level, the disaster-prone districts have developed individual plans 

to identify the challenges within their context and have suggested improvements. The District 

Thatta plan for example has mentioned the need to establish and enhance local mechanisms for 

disseminating warnings (p.40). The District Sanghar plan identifies poor communication 

infrastructure and an inadequate warning system as concerns for the development of standard 

operating procedures (SOPs) for the use and maintenance of warning communication 

equipment. In Tharparkar district, the DRM plan highlighted the district government’s lack of 

institutional capability and coordination issues amongst the neighboring district as main 

concerns.  

 Overall, the planning documents identified the main gaps in the existing communication 

system were accuracy, reliability, and the availability of tools. The risks that needed most 

attention were floods (because of their annual recurrence and magnitude of loss), cyclones and 

coastal damage (due to climate change), drought in arid areas (because of extreme weather), 

and the increased risk of epidemics (because of population displacement and poor sanitation 

facilities in disaster hit areas). The geographical locations where improvement efforts need to 

be concentrated are the Plains of Sindh, coastal areas, desert areas, and flood prone areas. The 

anticipated challenges include sustainable implementation, lack of skilled human resources, 

and insufficient public awareness of the need for preparedness. The next concept identified 

through a similar process of categorizing and grouping inter-related open codes was ideation. 

 6.3.1.2 Ideation: Ideation refers to the formation of ideas or concepts. Ideation explains 

several recommendations to emergency management organizations provided in the policy 

documents. The Multi-Hazard Early Warning System plan recommends each province adopt the 

“fastest means of communication using e-mails/telephone/fax to disseminate warning” 

(MHEWS, 2008, P.5). The documents suggest using multiple communication and 
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dissemination mechanisms in early warning activities (MHEWS, 2008, p.6). Internet-based 

VPN communication was proposed as a means to improve communication for priority risk areas 

among NDMA, PDMA, and 50 priority DDMAs. The EWS (2012) plan also proposed an 

expansion of the Internet to improve communication between provincial and district agencies, 

and the establishment of a radio communication system including local FM stations and 

electronic media between PMD and at-risk communities. Current communication employs 

landlines, cellular phones, or verbal communication through DDMAs. Utilization of mobile 

phones, including use of SMS, GSM/GPRS, is feasible with the growth of the number of mobile 

phone users (p.59). The national EWS (MHEWS) plan suggests the use of SMS (Short Message 

Service) technology because of its user- friendliness and effectiveness. An SMS-CB (Cell 

Broadcast system) is a specific design proposed for simultaneous delivery of messages to 

multiple users in a specified area (p.148). 

 “Based on the current condition of frequently used functions by Pakistani users, an early 

 warning messaging system using SMS is preferable”  (MHEWS, p.116). 

 

 The plan also laid out the integration of two parallel advanced technologies for warning 

dissemination - cellular technology, and a radio broadcasting network. This is discussed in the 

next section.  Unlike the ideation of technological innovation of communication that emerged 

from policy documents developed by scientific agencies, the disaster-management agencies 

related document focused on the social aspect of technology use. The provincial Disaster Risk 

Management plan (DRM Sindh, 2012) suggested the improvement of the early warning system 

by deploying a combination of technical and operational measures as a matter of urgency (CP-

Sindh 2012). To enhance communication among local district authorities and at-risk 

communities the national policy supports using existing local media and terrestrial broadcast 

and mentions that: 

 “In Pakistan, there are many mother tongues depending on topographical and racial 

 conditions. In this regard, it is ideal that messages for EWS be released in each tongue 

 in case of emergencies” (MHEWS, p.59). 

 The district level planning documents consider the use of local media in sensitizing the 

public to early warnings (p.15). National radio and TV as well as local electronic media (FM 

Channels and terrestrial broadcast networks) are utilized to further disseminate warnings to the 

public. The terrestrial TV and radio /FM networks are unique communication media able to 



 
74 

reach local audiences effectively. Specific emergency programming measures were considered 

using the Pakistan Television Corporation (PTV), known as TELOP, because the PTV network 

reaches the remote areas of the country. Using local media, certain districts were advised to 

identify key individuals at the village level to transmit warnings to citizens at risk (Sanghar 

DRM, p.26). The District Sanghar Plan recommends establishing specialized EW (Emergency 

Warning) teams in disaster-prone areas (p.26). There were several proposals specific to regional 

disasters. The need for a disease early warning system (DEWS) in the Sindh region would 

address the deaths connected to the spread of epidemics in the region following a disaster 

(EWP, 2012, p.75). Massive population displacement causes diarrheal and waterborne diseases. 

In 2008, USAID, along with Pakistan’s Ministry of Public Health and the WHO, funded a 

disease surveillance system based around permanent and mobile health clinics and laboratories 

to track individual cases and respond rapidly to treat and isolate communicable cases (MHEWS, 

2012, p.75). Since 2010 various means of data transmission have been used, including SMS, as 

health system alerts when hospital authorities detect outbreaks of cholera, measles, and other 

communicable diseases immediately after disaster. This is a unique aspect of the warning 

communication system established for specific individuals in disasters. More complex and 

dangerous disasters, such as a Tsunami, require an understanding of the need for specific 

information to be broadcast to vulnerable citizens. MHEWS suggests that warnings should be 

disseminated directly to the at-risk population using local electronic media or radio broadcasting 

(MHEWS, 2012, P.88). For cyclones, in order to reach a specific at-risk community, the plan 

mentions that: 

 “Registration of fishermen and coastal localities to receive warnings using VHF (very 

 high-frequency) communication is a responsibility of local district government 

 agencies”. (MHEWS, 2008, p.14). 

 The Thatta plan (2012) also addresses the need to warn travelers who visit the area for 

recreation. The MHEWS plan highlights the need to develop the capabilities of district 

governments and local communities through information and communication training as a next 

step after the installation of a forecasting and warning system in the area (p.112). The plan says 

that: 

 “Awareness and education activities are imperative in advance of the commencement of 

 the service so that the recipients of warnings (people likely to be affected by a disaster) 

 understand the meaning of the message (s) and don’t panic” (p.117). 
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 The plans make provisions for media briefings, trainings, and the use of the fastest forms 

of communication to disseminate information to the public. Drills on various early warning 

scenarios have been conducted regularly for district authorities and at-risk communities in 

vulnerable districts of Sindh. The document reports on drill activities being conducted in district 

Badin for flood and cyclone warnings, for example. The DRM Sindh plan (2012) outlined the 

need to develop skilled human resources and promote public awareness in local community-

based organizations (CBOs) in disaster-prone regions, as well as to train them about local early 

warning mechanisms (p.49). Certain district level documents also recommended media 

meetings and trainings in this regard (Sanghar DRM, p.26), and as well as the development of 

standard operating procedures (SOPs) and protocols (Sanghar DRM, p.2). The core category of 

ideation that emerged from the findings as illustrated (see appendix for coded categories) 

emphasized two key aspects of the ideation process for innovation- adoption policy making. 

First, specific communication needs and issues were identified, followed by finding context- 

specific solutions. The process of ideation illustrated needs and issues as the main incentive for 

any particular idea that is being generated and suggested for improvement. In the context 

under study, for the issue of disruption of communication (reliability issues) of one tool 

or the other, the policy makers suggested using multiple forms of communication and 

suggested cellular technology be utilized to reach the population on a larger scale. Policy 

makers suggested using a virtual private network (VPN) to leverage the use of Internet 

technology in at-risk locations. Different communication tools should be used depending on 

the audience capability. For example, for inter-agency communication, SMS and cellular 

technology is the preferred medium, while radio broadcasting and terrestrial networks are 

preferred for reaching large distributed communities. Consideration must also be given to 

using multiple language formats, as well as technology appropriate to the remoteness of a 

location. 

6.3.1.3 Delegation: Delegating is the entrusting of a task or responsibility to another. 

The National Disaster Risk-Reduction policy notes  that the establishment of clear centers of 

responsibility at all levels and for all key steps of warnings is the pre-requisite of establishing an 

enhanced warning mechanism (DRR, p.17). The MHEWS plan classifies responsible agencies 

on the basis of three functional categories: decision-making, technical support, and capacity 

development. While NDMA and PMD at the federal level provide facilitation and technical 
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support for implementation and capacity building, the responsibility for establishing a 

communication mechanism is delegated to the designated agency at PDMA (provincial 

government). 

“To prepare, review, maintain and upgrade the communication mechanisms for early 

 warning and devise information dissemination strategy that allows information to reach 

 the end user’ is the responsibility of each PDMA” (NDRP, 2012, p.17). 

The task of establishing and maintaining the communication system is given to managers 

at national and provincial emergency operation centers, who must “review with the 

telecommunication officer on the mechanics of alerting and warnings” (p. 80). The IT/ 

telecommunication specialist supervises the dissemination of warnings using the technological 

resources, specifically establishing a radio communication system (p.80). In the provincial 

emergency operation center a coordination officer is responsible, “to check the operational 

readiness of alert warning system and improve means of warning areas not currently covered by 

the system” (p.82). The provincial DRM Sindh (2012) states that PDMA acts as a facilitator and 

provides coordination and technical support to districts, whereas the task of upgrading a warning 

mechanism lies with the DDMA (district government). The DDMAs are responsible to “set up, 

maintain, review and upgrade the mechanism of warnings and dissemination of proper 

information to the public” (p.47) within their respective jurisdiction. It mentions the related 

provincial Department of Information Technology (IT) that provides training and coordination 

required for the automation of public services by PDMA Sindh (DRM Sindh, p.64). It also 

mentions that the IT Department may develop alternative technologies, a safe 

telecommunication network, and work with the PDMA to establish a robust communication 

infrastructure for use in times of disaster (p.65). 

6.3.1.4 Strategy of Alternative Mechanism: Policy makers have provided a set of 

alternative concepts to adopt an innovation in order to improve the system. The alternative 

mechanism provided in the policy documents are meant to be implemented as short-term 

solutions, acknowledging the fact that ideal concepts of innovation may not be initially 

conceived as a whole: 

“Considering need for the reliability and credibility of the system, none of the 

 alternatives shall be adopted as long-term solutions. However, notwithstanding the 

 fragility and weaknesses of the alternative systems, it is worth considering their 

 application for the short term until a proper system can be established because their 

 project cost is quite economical”(MHEWS, p.136). 
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 These alternatives are suggested in three key aspects: alternative communication modes 

(media for communication), communication tools (specific technologies for communication), 

and alternative communication systems (sender- message-receiver schemes). 

The policies and plans at all three levels encourage the use of advanced communication 

modes for the secure and reliable communication of information. Because different agencies 

have different communication capabilities and resources, the MHEWS plan suggests alternative 

communication modes. Phone and fax were selected as main modes for communication of all 

kinds of disaster warnings to be issued from scientific agencies to disaster-management 

agencies. Mobile phones/SMS and Internet Web was considered as alternative modes of 

communication. Word of mouth (public address system), sirens, alarms/sirens, and media were 

considered as main modes of communication from district agencies to vulnerable communities, 

while mobile phones and SMS, newspaper media, and Internet web were selected as alternative 

modes. Only for tsunami related warnings, SMS was a main mode of communication, while 

phone fax and mobile phones were alternate modes for communication among agencies.  

MHEWS plans propose an SMS-PP (point-to-point) for future enhancement of 

communication system between PMD-NDMA to encourage a horizontal and simultaneous flow 

of communication utilizing cellular technology as an alternative to the SMS-CB system. The 

initial cost of the SMS-CB system is huge and it is also difficult to administer the system and to 

establish regulations that force cellular companies to disseminate warnings (p. 117). Thus, the 

utilization of a SMS-PP system is proposed as a possible alternative. This system is easily 

available but requires cell phone users to register for warning updates. Utilizing community 

resources is one of the key alternatives until the new warning system is in place. The MHEWS 

(2012) plan states that: 

 “Most of the districts disseminate warnings, alerts and evacuation orders by phone and 

 oral meetings through the efforts of DDMA staff, Revenue Department staff or 

 cooperating agencies. Therefore, other alternatives of utilizing the speakers of 

 mosques, using the SMS volley system and using wireless radio communication   

 shall be considered based on local community capabilities” (p.218). 

Currently, for local flash floods there is only one well-established warning center, which 

is at Lai Nullah in Punjab province. It would cost a great deal of money and time to establish 

such a specialized warning setup in Sindh and other vulnerable regions. The National Disaster 
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Management plan proposes establishing a community-based alert system (NDRP, 2010) as an 

alternative strategy in regions where a government-supported warning system is not available: 

 “For highly localized, destructive hazards that is difficult to monitor and predict using 

 remote technology and systems, community based monitoring and alert systems  need 

 to be developed” (NDRP, 2010). 

 The community-based monitoring and alert systems are the preferred means for 

dissemination of warnings to the public. These activities are conducted under the initiative of a 

community-based disaster risk management (CBDRM) program. The specific CBDRM Plan 

mentions that the local leaders may use mobile phones to communicate to local union councils 

about evacuation and damage (CBDRM, p.141). Trained community leaders prepare their 

members to communicate warnings using basic tools such as hand sirens and mosque speakers. 

These ‘local early warning systems’ (DRMP Sindh, 2008, p.49) will enhance community-level 

disaster risk management activities for local authorities, NGOs, and local leaders. Five pilot 

communities, including Thatta and Karachi, were selected for the implementation of CBDRM 

activities in 2010 in the Sindh region. These two areas were selected because of the regular 

occurrence of flash floods and coastal disasters. The Disaster Risk Management plan for Sindh 

provides training opportunities for Sindh-based CBOs about local early warning systems (DRM 

Sindh, 2012, p.49). The tables and figures from the documents analyzed are added in the 

appendices at the end. 

 The policy and planning measures were evaluated to understand their key elements of 

innovation. The next section addresses the second research question about current and planned 

uses and adoption of innovation from the perspective of policy rhetoric.  

6.3.2 Communication Mechanisms: Current and Planned Uses and Adoption 

 The second research question asked:  

RQ#2: What kinds of media innovation are adopted (in use) and planned in a 

dissemination system of disaster warnings? 

 From the examination of policy, information on current and planned uses of new media 

and technology in disaster warnings was obtained in two areas: 

 6.3.2.1 Current Uses of Media Innovation: The policy documents describe the current 

communication warning mechanism in a linear fashion. This can be explained under the concept 

detailed in chapter three. A linear paradigm follows a ‘warning chain’ from scientific observation 
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through warning generation to ultimate transmission to end-users; the mechanism in practice is 

similar. Warning information is converted into forecasts after assessing information generated by 

scientific agencies such as the Pakistan Meteorological Department (PMD) and its allied warning 

centers and agencies in Sindh. Scientific agencies do not send this information directly to 

citizens. It is first sent to official provincial disaster-management agencies (PDMA Sindh) for 

onward transmission to the district disaster-management agency in the region at risk, generally 

using telephone, email, or fax (DRM Sindh, p.80). 

The Disaster Risk Management (DRM) Sindh plan describes the mechanism of 

dissemination of warnings as the responsibility of the provincial disaster-management authority 

Sindh. The senior executive official determines the flow of information for dissemination to 

district agencies and the public. 

“All warning to the public and concerned authorities for preparedness and response will 

 be disseminated through EOC in PDMA upon recommendation of the Director 

 General” (DRM Sindh, p.78). 

 The Provincial Disaster Management Authority (PDMA) Sindh is the focal point for 

coordinating provincial preparedness and response to disasters. This entails coordination with a 

host of government departments and autonomous bodies that furnish early warnings, undertake 

search and rescues, conduct relief operations, and meet the needs of vulnerable populations, while 

vertical coordination occurs with Districts. PDMA Sindh coordinates execution of these functions 

with all provincial entities and federal agencies (CP-Sindh, p.37). Among the latest 

communication modes, cell phone and wireless technology are used in all but a few districts to 

warn of flood, cyclones and other weather disasters (Sindh Contingency Plan, 2008, p.12). The 

DDMA of that region then transmits warnings to local citizens at risk. The EWS (2012) plan 

specifically reports that in Badin district only, EWS has been established and communicates 

warnings through reliable and appropriate media channels. In other districts where EWS is yet to 

be established fax and landline phones are the main modes for agency-to-agency communication, 

and local media (print and electronic) are the main modes for agencies for public communication. 

The use of landlines is common where districts lack fax or Internet capability. To transmit the 

information they use traditional communication tools to reach the population at risk, such as 

speakers, sirens, and other traditional communication tools, depending upon the district capacity. 

For quick dissemination of warnings, especially in the case of floods, the flood warning revenue 

department and irrigation departments collaborate. Mosques, schools, and other community 



 
80 

networks are also utilized (CP- Sindh, p.56). Few districts (Thatta, Karachi, Badin) are selected on 

the basis of their vulnerability towards disasters. Regions that are remote and/ or which lack 

resources and ability (such as Tharparkar, Qambar Shahdadkot, Sanghar), use external resources 

such as district departments, local NGOs, and community-based warning systems with the 

occasional use of SMS technology for specific disasters such as floods. Coordination with local 

NGOs, media, and community networks in disseminating warnings is utilized as external 

communication resources in order to complement the government’s ability to communicate 

warnings adequately. 

 6.3.2.2 Planning for Media Innovation: The documents evaluate reports that a transition 

from a vertical communication mechanism to a horizontal one is the principal way to improve the 

system. There are two main ways suggested. First is rehabilitation and replacement of existing 

communication system for warnings: 

“The EWS plan for rehabilitation and replacement works of existing systems shall be 

 proposed as one of the priority projects taking into consideration the improvement and 

 innovation of the system” (MHEWS, 2012, p.8). 

The second is the establishment of a warning system without a hierarchy. The MHEWS 

(2012) Plan says that: 

“The most important thing is to deliver the warnings to all stakeholders without 

 hierarchy in a multilayered system” (MHEWS, 2012, p.121). 

 Under this approach, scientific agencies will have to reach out to all the receivers of 

warnings, including agencies, general public, media, and the ultimate end- users. The preferred 

modes of communication are cellular technology and radio. The EWS-related agencies were 

suggested to utilize cell phone technology involving regulatory agencies such as the Ministry of 

Information Technology and Pakistan Telecommunication network agencies to act as 

intermediaries and facilitate dissemination of warnings to cell phone users through cellular mobile 

networks in the region. The radio-broadcasting network was also suggested to be used to connect 

the Pakistan Meteorological Department (PMD) to at-risk communities. The MHEWS plan 

suggests using multiple communication tools at the DDMA- Community level of communication. 

The policy suggests the use of differential tools such as SMS Volley system or wireless radio 

system depending upon the capabilities of the community: 

 “Most of the districts disseminate warnings, alerts and evacuation orders by phone or 

 oral meetings through the efforts of DDMA Staff…. other alternatives of utilizing the 
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 speakers of mosques, using the SMS Volley system and using wireless radio 

 communication should be considered based on local community capabilities” (MHEWS, 

 p.122).           

The next section addresses the third research question regarding the external factors 

influencing innovation-adoption decisions from a policy and planning point of view. 

6.3.3 External Factors Influencing Innovation Policy and Planning 

The third research question asked: 

RQ#3: What are the external factors that influence adoption of media innovation in a 

dissemination system of disaster warnings? 

Those external factors, whose presence or absence largely determines innovation-adoption 

at the policy level by macro-level actors, were identified and grouped into two categories on the 

basis of their impact. The first category includes motivating factors that primarily helped assess 

the existing warning systems and the associated needs to enhance the system. The second 

category includes the inhibitors that impeded the implementation of innovation. These include 

resources, capabilities, social awareness, and business and management issues. 

  6.3.3.1 Motivating factors: The region’s unique topography, the frequency of disasters, 

and its population demographics are some of the components that signify the potential problems, 

areas, and people connected to policy decisions. These contextual elements of policy have 

primarily guided policy makers on the what, where, and how to use and adopt media innovations 

for disaster warnings. 

The policy and planning documents described the topography of the Sindh region in order 

to clarify how vulnerable it is to disasters. This is the basis for initiatives to enhance and 

strengthen warning mechanisms. While the national level plans clearly defined the vulnerability 

of the region in terms of topography and meteorology (MHEWS, 2004), the local level planning 

documents provided considerable details about the disaster-related impact of the unique 

topography of the Sindh region. 

“Being flat and at the bottom of river Indus basin, the surplus water of Indus River Basin 

 and its tributaries including monsoon rains have to pass through Sindh till it out falls in 

 Arabian sea located at coast near Karachi causing seasonal floods, river breaches and 

 ridge flow ” (DRM Sindh, 2012, p.64). 

The Early Warning Plan (MHEWS, 2012) also links topographic elements to the 

occurrence of disasters in the region, saying 
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“The vulnerability of rain floods and flash floods” in the Indus basin region is recurrent 

 and severe due to `the increasing force with latitude’ that “makes the formation of 

 depression” called “Monsoon Depression(s) every year” (MHEWS, 2012, p.12). 

 During the last 100 years this depression has been the cause of constant hillside torrents in 

mountainous regions, droughts in the desert and tropical cyclones in coastal regions. There is also 

a high likelihood of tsunamis in the coastal borders of Sindh and earthquakes in the desert area 

(DRM Sindh). The national disaster risk-reduction policy document (DRR 2012) refers to those 

strategic locations as geographical ‘hotspots’ (p.3) that have relatively higher level of risk from 

one or multiple hazards. These topographic distinctions lead to ‘allow prioritizing problems’ for 

appropriate Disaster Risk Reduction (DRR) interventions (DRR 2012, p.7). The district level 

planning documents clearly detail the vulnerability of each district stemming from its physical 

features. The District Badin is prone to frequent hydro-meteorological disasters such as cyclones, 

sea water intrusion, flooding, drought and occasional earthquakes due to its location in the south 

of Arabian Sea and Rann of Kutch (Desert region). The Thatta Plan (2008) points out that ‘the 

southwestern part is saline and sea-affected due to long coastline of about 107 kilometers 

adjoining “Great Run of Kachh” on the border of India is desert like sandy area” (Thatta, p.25). 

The Thatta plan signified that vulnerable areas needing priority consideration in preparedness 

planning were ‘response points’. The District Sanghar plan mentioned threats to the district in 

terms of its harsh climates bringing heavy flooding and severe droughts in the region. The 

Pakistan Meteorological Department (PMD) has therefore its located current and planned 

observatories in strategic sites throughout the region to disseminate alerts. The MHEWS (2012) 

Plan maintained that: 

“It is essential to identify the location and strength of the Monsoon Trough and the 

 Monsoon Depression(s), as well as the rain area(s) with strength and intensity for the 

 weather and climate forecast…and an updated technology is required to forecast the 

 weather system in the region” (MHEWS, 2012, p.13). 

 The MHEWS Plan (2012) classified 13 districts of Sindh as very high- and high-risk 

districts for multi-hazard consideration, out of 23 total. Of these, four districts (Dadu, Qambar-

Shahdad kot, Thatta, Larkana) were selected as candidates for a trial of a local level flash flood 

EWS. These districts were chosen because of their vulnerability to floods, cyclones, and sea 

intrusions. A term ‘candidate locations’ (p.109) was used in planning documents to identify 

priority areas for establishing and enhancing disaster-specific EWS. Three coastal districts were 
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selected as candidate vulnerable areas for cyclone EWS, and Qambar-Shahdad kot (EWS, p.167) 

was selected for as a candidate area vulnerable to drought. 

“The most frequent type of disaster in Sindh is meteorological disaster (river floods, 

 cyclones) that has affected largest number of people in the region” (MHEWS, p.61). 

Riverine and flash floods frequently occur in Sindh, causing damage, destruction, and 

displacement throughout the province. Recently, Sindh experienced severe flooding after 

torrential monsoon rains in August 2011. This affected 8.9 million people, killing 414 people. A 

total of 15 districts were severely affected. The PDMA Sindh has developed specific preparedness 

plans based on the criteria of frequency and recurrence of certain disasters. The ‘Sindh 

Monsoon/Floods contingency plan’ emerged as a lesson learnt from the devastating floods of 

2010 and was formulated to ensure an effective pre-emptive response for the upcoming cycle of 

floods expected in 2012 (Sindh Monsoon contingency plan, 2012). Secondly, the frequency of 

cyclone evolution by the climate developing system has been influenced by seasonal climate 

conditions. Tropical cyclones occur in the coastal region of Sindh most frequently occur between 

the monsoon and westerly wave seasons, that is, the months of June and October. The need to 

improve cyclone EWS was based on the increasing trend of cyclone frequency in the region 

(MHEWS, p.89). 

 The policy and planning documents also draw a distinction between primary and 

secondary recipients of disaster warnings. Two principal audiences for which a multi-hazard Early 

Warning System (EWS) has been established are the concerned authorities federal, provincial and 

district level authorities, and communities (DRR, p. 17). The communication system, tools, and 

modes are classified based on user differences in the system. 

 6.3.3.2 Inhibiting Factors: The national policy and provincial level planning detail 

strategies and response plan to establish the communications activities of a multi-hazard early 

warning system. The document analysis highlights two key elements that restrict the use of 

advanced technology to enhance warning communication: lack of resources (budget 

requirements), and lack of capability (unavailability of required infrastructure and skilled staff to 

a local level agency). 

 The MHEWS (2012) plan acknowledges the cost and time factors as the foremost 

challenges in bringing innovative ideas to practice. 

 “Even though the latest high technology EWS is recommended, the application of such 

 an EWS is limited due to budgetary and implementation schedule concerns” (p.9). 
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 “Establishment of early warning system specific to each potential hazard is not only time 

 consuming but also requires huge financial resources” (NDRP, 2010, p.26). 

 Not only is non-availability of budget an issue but also “non-effective early warning 

systems are among the main grey areas” and there is a lack of focus “on preparedness because of 

the capacity and scarcity of resources” (NDRP, 2010, p.15). Using external support or community 

resources, and providing training were identified in the planning documents as ways to address 

this challenge to successful implementation. The warnings dissemination strategy set out in the 

Sindh regional level- planning documents reveals selective usage of communication tools. The 

MHEWS Plan selected only a few communication and media technology tools for future use in 

disaster warnings in the region, and proposed innovations within the existing communication 

system. The lack of resources and capacity means few initiatives are adopted and only some 

districts use advanced VPN networks to communicate simultaneously between warning agencies 

(p.121). Due to the lack of district capacity in its own, the Sindh government regularly required 

external support and assistance of international donor/UN agencies and allied departments (DRM 

Sindh, 2012, p.54) for issuing warnings and coordinating response during disasters. 

 The policy and plans encourage the use of Internet and cell phone technology but the 

regional business and legal management of the communication system is a major factor impeding 

successful implementation. The successful dissemination of warnings using SMS technology 

requires an understanding with the cellular companies and the establishment of regulations to 

mandate the warnings to be released. 

 “A dissemination system utilizing the SMS (multicast service by cellular phone lines) 

 and electronic media (especially radio broadcasting companies and agencies) might be 

 considered and proposed in harmonization with the mobile phone companies and 

 electronic media companies” (p.116). 

 The specific regulatory agencies and legal systems that manage communication activities 

(p.57) have to be aligned for successful implementation. These can be classified as telecom, 

broadcast, or radio wave. In relation to telecom, the Ministry of Information Technology (MoIT) 

and Pakistan Telecommunication Authority (PTA) regulate the activities and any telecom use (of 

landline or mobile phone) has to be done through their representative firms, which include both 

private and governmental agencies. The policy makers foresee an understanding among local 

network operators with disaster management officials to facilitate relay of warning information 

within their respective geographic scope of communication. 
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6.4 Conclusion 

 This section concludes and elaborates the comparative uses and adoption of media 

innovations at various levels and agencies based on the information obtained from policy and 

planning documents. It was observed that the country at national level has adopted a policy 

discourse that promotes establishment of early warning mechanisms in line with new technology 

advancements and global principles of early warning mechanisms. A multi-hazard and people-

centered early warning system is a long-term policy initiative for Pakistan in general and Sindh in 

particular. An outcome chart (see Table 5.1) illustrates the policy-related themes that emerged in 

relation to the three research questions. The analysis suggested that the specific policy and 

planning measures proposed by scientific agencies at the national level uncovered specific needs, 

provided ideas, delegated responsibilities, and provided alternative solutions (2012). In the case of 

Sindh, three kinds of disasters (floods, cyclones and droughts) generated the need to enhance the 

communication system. Three related districts of Sindh (Dadu (Floods), Thatta (Cyclones), and 

Tharparkar (desert) were deemed particularly vulnerable.  

 The second research question was approached in two ways: the current information flow, 

and the communication tools in use. Documents informed of a linear mechanism in practice, with 

a hierarchical information flow that reaches the recipients (response agencies and community) 

through intermediary agencies or through mass media (general and local). Currently only fax and 

landline (phone) are the main communication modes, while Internet and emails are used only at 

the intra-agency level. Internet, cell phone technology, and radio broadcasting will be used to 

bring system innovations on a long-term basis. Currently, advanced technology is being used 

occasionally in only a few vulnerable districts..  

 Table 5.1 also lays out the factors that promote or limit the uses and adoption of 

technology (relating to the third research question). Inhibiting factors forced the adoption of short 

term, selective and alternative projects, and tools to enhance a communication system. These 

factors pose challenges for policy makers and put more reliance on external and community 

resources for skill building and infrastructure support.  
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Table 5.1 Outcome Chart- Policy Discourse  

Conceptual 

Framework 

Research 

Questions 

Emerged Concepts Outcome- Context 

Innovation in 
governance 

RQ#1: What are 
the key 
characteristic 
elements of media 
innovation in a 
dissemination 
system of disaster 
warnings in 
Sindh?  
 

 Four elements: 
Need 

determination; 
Ideation; 

Delegation; and 

Alternation. 

(National level 
policy and plans- 
technical aspects 
covered) 
(Provincial/district 
documents- 
procedural and 
social needs) 

Communication needs: 
Reliability, speed, cost, 
infrastructure, awareness, 
skills, and effective tools. 
Innovations: 
Cellular technology, Radio 
Broadcast, terrestrial 
network, media 
engagement. 
 
 

Communication 
mechanism/ 
modes and 
tools-  
level- of -Use 

 

RQ#2: What 
kinds of media 
innovation are 
adopted (in use) 
and are planned in 
a dissemination 
system of disaster 
warnings?  
  

Current system: 
Linear Warning 
mechanism; 
communication 
modes (fax, 
landline, Internet 
mass media (TV & 
Radio), local 
media). 
Planned:  
Modes: Horizontal- 
networked- 
dissemination 
system 

Tools: Cellular 
technology; Radio-
Broadcast 

Flood warnings: Fax, 
Internet, Landline and 
occasional use of SMS 
technology in flood prone 
districts (Karachi, Thatta, 
Badin) through 
coordination  
All other warnings: Fax, 
Internet, landline  
In remote districts 
(Tharparkar, Qambar 
shahdadkot, Sanghar), 
external resources such as 
mosques, community 
leaders, local NGOs help 
disseminate warnings. 

Environmental 
Context of 
Innovation in 
relation to 
macro-level 
actors 

RQ#3 What are  
the external 
factors that 
influence 
adoption of media 
innovation in 
dissemination 
system of disaster 
warnings? 
 

Motivating Factors: 
Unique topography; 
Frequency of 
disasters; User 
distinction. 
Inhibiting Factors: 
Financial & Human 
resources; business 
and legal 
management 

Topographic features: 
flood plains (Qambar 
Shahdad kot, Dadu, 
Sanghar); Coastal 
(Karachi, Badin, Thatta); 
Desert (Tharparkar) 
Frequent disasters-floods 
and cyclones 

Distinct users: Disaster 
management and response 
agencies; Public 
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 Overall, from the analysis of policy documents, it is observed that the governance of 

innovation in a disaster warning system is characterized by the global agendas in risk reduction as 

building blocks of policy and planning initiatives. The outcome context of the evaluation suggests 

that the policy function in facilitating innovations within the national policy imperative covers 

largely the technical aspect of innovation development. The policy goals of establishing a non-

linear communication system with advanced alert technology in place are in coherence with 

global and technological reforms in modern emergency management and communication 

practices. The national level multi-hazard early warning system plan provides a road map to 

achieve the larger goal through short-term projects and plans for implementation. Policy actors 

clearly seemed to have realized the contextual factors that limit, however, the ability to achieve 

this global and technological homogenization. It realizes the differential capacities of various 

organizations within the system and approaches the transformation through prioritizing disaster-

prone regions and their respective audiences. The national plans suggest alternative strategies in 

view of lack of ability and availability of adequate resources in achieving the ideal systems. At 

sub-national level, both provincial and district level planning do not provide specific 

communication aspects of innovating a system, however they do provide guidance on the 

procedural and social context of communication in dissemination of warnings. The district plans 

specifically emphasized  stakeholders’ support outside government such as the local community, 

media, NGOs, and community networks in regions where poor infrastructure and skill deficiency 

hinder improvements. 

 The next chapter will further describe the patterns of use and adoption and their 

corresponding factors in the context of Sindh region by exploring the perspectives of officials 

tasked with establishing and upgrading the dissemination system for disaster warnings in Sindh. 
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CHAPTER 7 

 

MEDIA INNOVATIONS & DECISION-MAKING: A MANAGERIAL 

PERSPECTIVE 

 
7.1 Chapter Overview 

 

 One of the most important techniques of managers is to use formal authority to organize 

and co-ordinate service contributions, and to make decisions (Tannenbaum, 1950). In some 

evaluations of governmental actions and decisions in relation to warning mechanisms, data have 

shown that the enhancement of a warning system is strongly related to the emergency 

management officials’ willingness to adapt to the change in technology and practices 

(Quarantelli, 1997). This chapter reports on the findings obtained from interviews conducted 

with the senior management and decision-makers in the agencies being examined. It was 

intended that the interview data would shed more light on the constructs developed from the 

policy analysis (as laid out in the previous chapter). This chapter has four sections. The first 

provides an overview of the chapter. The second discusses the qualitative method employed to 

obtain the managerial perspective. The third presents the interview findings in relation to the 

three research questions.  The last section develops research implications from the findings. 

7.2 Overview of the Qualitative Method 

 The interview participants, working in scientific and disaster-management agencies, were 

selected with a view to discussing their roles in operating and enhancing a communication 

warning system. The interviewees were at various geographical locations, and worked at 

different levels and functional areas in their organizations. In federal agencies, senior executives, 

board members, and operational executives from scientific and disaster-management agencies 

were interviewed to gain insight on the policy and specific considerations for Sindh. At the 

provincial level of Sindh, interviewees were senior executives and middle managers in charge of 

operations and technology enhancement. Finally, regional officers who were either representing 

the federal government or were in charge of specialized warning centers in the region were 

interviewed. All interviewees were categorized according to their hierarchical or geographical 

position (Federal/Provincial/regional), functional (scientific/ disaster management) and 

managerial scope (executive or operations). They were asked to share their views and 

experiences on policies, plans, and operational decision-making in utilizing new media and 
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communication tools. Interviews sought to uncover their perspectives about the challenges and 

opportunities that impact the use and adoption of media innovations. The act of discovering 

themes is called open coding by grounded theory and qualitative analysis (Berelson, 1952) or 

latent coding (Shapiro and Markoff, 1997) by those doing classic content analysis. Guided by the 

grounded theory technique, the analysis of interview transcripts began with the open coding 

through line-by-line analysis, asking what the sentence is about, and focusing on the data rather 

than a theoretical construct. This enabled the discovery of information independent of existing 

theoretical constructs. One way to find themes is to look for local terms (indigenous typologies 

or categories) that may sound unfamiliar or which are used in unfamiliar ways (Ryan & Bernard, 

2003). Grounded theorists refer to the process of identifying local terms as in vivo coding  (A. L. 

Strauss, 1987);(A. Strauss & Corbin, 1990; A. L. Strauss, 1987)  In the second round of coding, 

in vivo codes were specifically identified to understand the context of the evaluation. The 

relationships were developed and cross-comparisons made during the process. The diverse yet 

inter- connected network of organizational actors also warranted a cross comparison of patterns 

and processes of decision making among the differential units of analysis (central-provincial-

regional agencies). The analytic technique was eventually aided by cross-case comparison 

techniques frequently employed in case study research (Eisenhardt & Graebner, 2007). 

    7.3 Results and Findings 

 The interviews provided insight on the specific roles, responsibilities, and scope of 

authority at each agency at the central and provincial level. The qualitative data suggest that only 

recently have innovations been incorporated into the disaster warning system in the Sindh region, 

and that the roles of central, provincial, and regional agencies differ in scope. 

7.3.1 Elements of Innovation and the Decision-making Process 

 There are two key elements of innovation that characterize the involvement of individuals 

in an innovation-adoption process in Sindh. These are disaster experience and coordination, and 

illustrate a theoretical model of decision-making within a managerial scope resulting in adoption 

(or otherwise) of innovation. 

  7.3.1.1 Disaster Experiences: In Sindh, innovations have almost always been adopted by 

relevant agencies after a specific disaster. In seeking to learn from each disaster, federal and 

regional scientific agencies tend to improve technical and monitoring capabilities, procedures 

and tools, as well as methods of communication of warnings. The interviewees from scientific 
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agencies reported that disasters that led to warning system improvements were tropical cyclones 

(1999) and floods (1992-2010). The improvements were in terms of communication between 

agencies and to the community at risk. Examples mentioned by the interviewees included real 

time warning updates on the website after flood disaster of 2010; inclusion of heat hazard as a 

potential urban disaster that warrants warnings; and the inclusion of a heat index and impact 

analysis in formulating weather related warning forecasts. 

 “After the disaster of the tropical cyclone in 1999 the relevant agencies tried to improve 

 the warning communication system” (Interviewee -Federal-Executive- Scientific 

 Agency-1). 

 

 “The real time updating of warnings on the website was started after lessons learnt from 

 the super floods of 2010” (Interviewee-Federal-Executive-Scientific Agency-1)   

 

 “There is a marked improvement in a dissemination system. I will quote, super floods 

 1992, floods of 2012 and tropical cyclone Jasmine. We learnt major lessons from such 

 disaster experiences and realized the dire need to increase our monitoring and 

 communication capacity to achieve last mile information dissemination” (Interviewee—

 Provincial-Operations-Scientific-1) 

 

 “Only after the recent extreme heat disaster in metropolitan Karachi, PMD realized that 

 denser monitoring networks in big cities are required to check urban disasters” 

 (Interviewee -Federal-Executive-Scientific Agency-2). 

 Disaster-management agency officials recalled several events that provided an impetus 

for improvement. Major disasters that led to improved procedural and operational practices 

included an earthquake (2005), floods (2010-11), a cloud burst (2011), cyclones (1992), drought 

(2010), and sea splash back. After the earthquake of 2005, federal agencies realized the need to 

systematically assess the risks and develop plans for risk reduction. The interviewees 

acknowledged that with each disaster, the existing system is improved. 

 “Before the extreme heat disaster in Karachi happened we didn’t use impact analysis or 

 trends for reporting a heat index, but we learnt a lesson from this and are now giving a 

 heat index” (Interviewee -Provincial-Manager-Scientific Agency-2). 

 

 “After the earthquake disaster of 2005, we realized the need to have resource mapping 

 and vulnerability assessment as vital and thus directories were developed to identify 

 resources and needs in disaster-prone areas” (Interviewee-Federal-Operations- Disaster 

 Management-2). 
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 “Floods 2010, Cloud Burst 2011 and followed up emergency, monsoon 2012, 13 and 

 then 2014, then drought in Tharparkar district, disasters are occurring year after year 

 and in response, things are improving slowly and gradually” (Interviewee -Provincial- 

 operations- 2). 

 One official commented that protocols and standard procedures are routinely developed 

or improved after each disaster. These information protocols are known as Standard Operating 

Procedures (SOPs). 

 “We worked after the heat hazard evaluating the population that was hit the worst and 

 built standard operating procedure (SOPs) for any future event” (Interviewee - 

 Provincial-operations- 4). 

 

 “In Sindh, in past years, besides floods, cyclones, droughts threat of sea splash back and 

 recent heat hazard have been realized as emerging risks which are needed to be 

 improved” (Interviewee -Provincial-Executive- 2). 

 As a result of improved communication following recent disasters in Sindh, the flood-

based warning system has been the most improved and is supported by technology. Floods occur 

every year, have a wide geographical spread, and cause a significant amount of damage to the 

community. 

 “We are flood-oriented, most of our initiatives are taken around improving 

 communication system for disseminating riverine flood warnings” (Interviewee - 

 Provincial-Executive-Management-1). 

 

 “Sindh has not experienced major disasters like earthquakes and have recurring floods 

 as major disaster, our resource allocation, ware housing and focal point functionality is 

 flood centric” (Interviewee -Provincial-operations- 2). 

 The extreme heat hazard is one example that highlighted the need to focus on urban 

disasters. Both scientific and management agencies derived lessons out of it that were not 

realized before. 

 “For PMD, this event was unprecedented the trend of this combination of high 

 temperature and low humidity was never seen before in last three years” (Interviewee - 

 Federal-Executive-Scientific-2). 

 

 “Heat hazard is a new phenomenon, that was not understood properly. We learnt a 

 lesson, we were providing day to day weather but not doing trend or impact analysis 

 and giving information on the phenomenon of heat index which is important parameter 

 of heat situation” (Interviewee -Provincial-Manager-Scientific Agency-3). 
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 Some officials pointed out that innovations rarely take place as a result of pre- planning 

or because of research findings but rather are a reactive response to disasters that occur. As a 

result, critical response time is lost because of the need to build up capacity after every disaster. 

 “Capacity of organizations to face a disaster is built up in post disaster phases after we 

 experience losses already, when critical time was lost in the process, having a profound 

 impact on providing rapid assistance” (Interviewee-Provincial-ex-operations- 2). 

However, most of the interviewees saw it as a way to make improvements and considered it as 

means to improvements in the system. 

 “On a positive note, we are learning from each disaster, the progress is clearly seen 

 after 1992. Cyclone Jasmine made us do better, and so as the earthquake” (Interviewee -

 Provincial-Manager-Scientific Agency-3). 

 

 “Technological innovation in case of flood warnings is satisfactory and ever improving 

 after each disaster” (Interviewee -Federal-Executive-Scientific-2). 

  

 7.3.1.2 Coordination: The second key element that characterized the regional 

innovation-adoption decision process was coordination. One official emphasized the importance 

of coordination in the timely sharing of critical information across response agencies: 

 “All natural disasters in Sindh and man-made disasters in Sindh that includes factory 

 fires, air crashes, bomb blasts, that are recent in history and warrants a warning 

 communication to the affected, need a strong co-ordination mechanism to channelize 

 information across response agencies and the public at risk or in need of critical 

 information” (Interviewee -provincial-operations- 2). 

 The research based scientific agencies not only need to provide accurate information but 

also to use advanced communication tools to obtain updated, accurate, and timely information in 

times of disaster. While the Pakistan Meteorological Department (PMD) officially provides 

warning forecasts utilized by disaster-management agencies, other agencies such as the Pakistan 

Space and Upper Atmosphere Research Commission (SUPARCO) also provide information: 

 “One of our scientific agency (SUPARCO) uses an indigenous analytical tool known as 

 ‘disaster watch’ that generate weather summary and accurate weather forecast for crop 

 situations and other aspects. We also have Pakistan Meteorological Department (PMD) 

 as a responsible agency for formulating forecasts based on scientific monitoring; we 

 coordinate with such scientific resources to receive updated, accurate and timely 

 information in order to carry forward to the community” (Interviewee - provincial-

 operations- 2). 
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Policy recommendations and ideas for improvements are generated during coordination efforts 

between agencies. For example, the preparedness planning for heat hazards is an initiative that 

was taken as a result of regular meetings of relevant agencies. 

 “A fact-finding Committee was deputed to develop policy recommendations for heat 

 hazard in summer 2015, coordinating with membership from MET office, Health 

 Department, Provincial/National Disaster Management Authorities”( Interviewee - 

 Federal-Executive-Scientific Agency-2). 

 

 Federal agencies provide capacity building workshops for staff and preparedness training 

for regional communities, hence facilitating innovation. 

 “I tried to coordinate with PDMA Sindh to arrange Community based disaster 

 management training events to facilitate warnings” (Interviewee -Federal-Executive- 

 Scientific Agency-1). 

 

 The idea to use cellular technology in floods came about as a result of coordination 

meetings by different agencies. 

 “The idea to use cellular technology for warnings was generated during meeting with 

 our colleagues at SUPARCO” (Interviewee -Provincial-Executive-1).  

  

 Regulatory and/or business issues associated with the use of cellular technology in a 

warning system require federal agencies to allow the provincial agencies to act as intermediaries 

or deal brokers. In other words, the adoption of innovative media technology in the region can 

only occur when federal and provincial agencies coordinate their efforts around the regulatory 

and technical issues. 

 “Since last two years of starting a SMS-based warning system through involvement of 

 Cellular Mobile Operators (CMOs), apart from policy and planning process, the 

 provincial offices didn’t require any additional aspects of trainings or budget allocation, 

 the CMOs were technically responsible for dissemination of SMS, free of cost. We only 

 needed coordination by NDMA and Pakistan Telecommunication Authority (PTA) to 

 act as an intermediary to facilitate the process between my office and CMOs” 

 (Participant-Provincial-Operations-Disaster Management- 2) 

 

 Another official said: 

 “We are grateful to NDMA and PTA to facilitate our idea of sending out SMS alert free 

 of cost through involving cellular companies”  (Participant-Provincial-Operations-

 Disaster Management- 4) 
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 The role of mass media organizations is important as external support agencies that 

transmit warning messages to those in danger. Radio and television are used constantly to 

broadcast warning messages and to control rumors about impending disasters. 

 “PDMA coordinate with media through media engagement mechanism of issuing press 

 releases, news ticker sent to electronic media, conducting media briefings to obviate 

 misinformation, panic calls, reporting and rumor mongering from any quarter” 

 (Participant-provincial-operations- 3).  

 Media coordination is important in cases where government agencies cannot effectively 

disseminate warnings and rely on the local media to inform the public.  

 “We need to enhance coordination among all stakeholders including media 

 involvement” (Participant-Federal-Executive-Scientific Agency-2). 

 

 “We need media engagement in order to orient them with the scientific phenomenon to 

 be conveyed in simplistic manner to local population” (Participant- Provincial- 

 Scientific-Manager-4). 

 

 The next section evaluates specific communication practices and uses in disseminating 

warnings in the region from a managerial point of view in order to answer the second research 

question. 

7.3.2 Uses of Media Innovations in Disaster Warnings – Managerial Perspective 

 As emphasized in chapter three, one way to analyze a communication system is in terms 

of who (Source) says what (Message), via what medium (Channel), to whom (Receiver), and 

directed at what kind of change (Effect) (Laswell, 1948). We know that warning communication 

has been defined in terms of source, message, channel, and intended effect. The interview data 

are presented in the analytical framework prescribed by Laswell (1948) to identify the uses of 

technology and their corresponding effects. The interview data provided insight on the 

communication system, tools, and modes in practice.  

 The Pakistan Meteorological Department (PMD) and its regional warning centers in 

Sindh act as the primary source. PDMA is a provincial disaster-management authority in Sindh 

that further disseminates information to the response agencies and the public. Basically, the task 

of developing a forecast is given to scientific agencies (PMD and their regional warning centers), 

while the task of reproducing the forecast for transmission to district and response agencies 
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(DDMAs) and through them to the at-risk public, is the responsibility of disaster-management 

agencies. 

 “The primary task of developing a forecast for a natural disaster is a responsibility of 

 PMD, But its dissemination is responsibility of PDMA Sindh because PMD cannot 

 disseminate the warning locally, PDMA is thus a focal point”(Participant-Provincial- 

 Scientific-Manager-2). 

 

 “With 29 Districts in Sindh, we have DDMA in each district headed by an official of 

 district management authority to facilitate the onward transmission and communication 

 to end-users. We also have regional offices at three regional stations that act as a FOB 

 (forward operating bases) during onset of disasters” (Participant- provincial-operations- 

 2). 

 

 “As a standard practice, we pass early warnings to DDMAs for communicating to 

 affected districts via fax and email and sometimes to focal people out there, where the 

 district government utilize the standard revenue setup of Deputy Commissioner to 

 Assistant Deputy Commissioner and to Mukhtiarkar onwards in order to reach local 

 community ” (Participant-provincial-operations- 2). 

 

 Reaching out to local populations at risk is the discretion of district government officials. 

However, this standard practice is not uniformly followed and has been transformed with the 

advent of cellular technology. PDMA initiated a parallel system utilizing cellular technology to 

communicate simultaneously to both the response agencies as well as the at-risk population has 

been developed. Figure 7.1 is developed to illustrate the two parallel systems in practice. A linear 

system is practiced for all kinds of disasters other than floods. For flood warnings, specified 

communities are communicated through SMS based alerts arranged through cellular industry 

operators in coordination with other government departments such as Pakistan 

Telecommunication Authority (PTA) and National Disaster Management Agency (NDMA). 

Thus PDMA has on occasion employed technologically advanced disaster warning systems 

requiring coordination between federal agencies and the telecom industry: 

“We receive information from PMD and other scientific sources, PDMA Sindh then 

 information to PTA, PTA sent to cellular companies and they disseminated to the end 

 users” (Participant-provincial-operations- 2). 

 Standard Operating Procedures (SOPs) have been developed to send SMS alerts from the 

PDMA to the Cellular Media Operators (CMOs) for immediate dissemination to local 
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communities and district-based response agencies simultaneously. In this case, the 

communication model for warnings is no longer hierarchical (See Table 7.1 below). 

“All information runs horizontally across the units of administration, the affected 

 people/areas. And at least for floods, the dissemination of warning is not practiced as in 

 earlier days of hierarchical mode” (Participant-Provincial-Operations-Disaster 

 Management-3). 

 

 

Figure 7.1 Parallel Systems in Practice 

Source: Developed by Author 

The way the two contrasting systems function in practice is illustrated in Figure 7.1 

above. It describes the flow of information in the case of a technology- assisted system. It is 

worth noting the tools used in a linear and hierarchical system vis-à-vie those in a non-

hierarchical system (See Table 7.1 above). In a linear system, fax, phone, and Internet are the 

main modes for communicating to agencies, while traditional media and local broadcasting 

networks are utilized to reach the end user. In a technology-assisted system, cellular technology 

becomes the single mode of communication to all recipients of warnings across a given 

geographical location: 

“The broadcasting towers in a disaster-prone area shall be fed with the SMS alert and 

 shall be instantly transmitted to all the cell phone users connected with the said tower in 
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 a targeted geographical location” (Participant-Provincial-Operations-Disaster 

 Management-4). 

Currently this practice is only used in selected flood prone regions to disseminate flood 

warnings during the monsoon season. Unlike this flood related warning practices, for all other 

kinds of warnings and communication at the preparedness stage, PDMA does not communicate 

directly to communities and limits its recipient scope to the inter agency level only. The district 

disaster-management agencies are responsible for carrying forward the warning information to 

the public.  

 “As a general practice, we issue early warnings but the communication is limited to 

 the Government officials and district administrations concerned and NOT to the actual 

 affectees” (Participant-Provincial-Operations-Disaster Management- 2). 

 

“We communicate to government officials including Secretaries, Chief Secretary and 

 his staff, all government departments and district officers timely and instantly through 

 mobile communication” (Participant-Provincial-Operations-3). 

 

 “Unlike fax messages, SMS messages sent during 2014-15 monsoon flood event from 

 PDMA were targeted to both the government functionaries to take cognizance of the 

 situation and also to the residents of the area which had threat of the inundation, 

 simultaneously” (Interviewee -Provincial-Operations-Disaster Management- 2). 

 

The interview data revealed the use of different communication tools and modes in 

practice to reach different groups of receivers (agencies and the public). These are grouped 

according to the receivers with whom they are communicating. Fax, Internet and e-mail are the 

standard modes of communication to send out regular warnings and updates to response 

agencies. Both scientific agencies (PMD and Warning Centers) are the primary source of 

information. PDMA Sindh as the intermediary source of information relies on fax, email, 

Internet, and landline phones as the main means of communication. 

“We use fax and email as main communication modes to send warnings and updates to 

 relevant agencies. We also update this information on websites with complete scientific 

 data uploaded on the Internet” (Interviewee-Federal-Operations-Scientific- 2). 

 

“Relevant authorities particularly disaster-management agencies were informed through 

 web, fax, and telephones” (Interviewee -Provincial-Operations-Scientific- 2). 
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The PDMA Sindh reproduces the forecast messages received through scientific agencies 

and forwards them to district authorities using similar tools as their main modes of 

communication. 

“ We usually use only fax and emails as main modes of communication to send out 

 warnings associated with monsoon and tropical cyclones to reach district agencies 

 ”(Interviewee -Provincial-Operations-Disaster Management- 2). 

PMD uses mass media and Internet web as the main modes of communication to the 

public. Improvements in the content and form of warnings through these standard modes of 

communication have been initiated by scientific agencies. This includes real time updates and 

flashing warning icons on the websites for visitors: 

“We have started district wise weather updates on our websites recently which were 

 never done before; we fax this information to relevant districts. Media pull this 

 information from Internet”. 

 

“On our official website, we have weather warnings icons, that flashes when there is 

 any new update, this information is available to agencies, media and public which visit 

 our website.” 

In order to reach the general public from scientific agencies, the main mode is mass 

media, which includes radio and television (public and private electronic news-media).  

“Advisories were issued in the light of weather warnings through radio, electronic 

 media” (Interviewee -Federal-Executive-Scientific Agency-1).  

 

 “In super floods of 2010, PMD disseminated warnings to the relevant authorities and 

 specifically to threatened communities in Sindh through electronic media” (Interviewee 

 -Federal-Executive-Scientific Agency-1). 

 

In addition to the modes of communication described above, both agencies use an 

innovative cell broadcasting system for agency-to-agency communication to reach both 

government agencies as well as the population at risk. Short message service (SMS) alerts are 

currently being sent to the government officials and response agencies in times of different local 

disasters.  

 “NDMA and PMD also send us alerts and to all the government officials, so at least the 

 warning information reaches the senior management quite efficiently. Our next task is 

 to carry it forward to those at risk” (Interviewee -Executive-Executive-1). 
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“SMS were sent to local authorities and agencies but not to public due to technical 

 limitations, agencies were however informed through SMS in order to ensure the un- 

 interrupted supply of electricity in order to minimize the heat stress” (Interviewee- 

 Executive-Provincial-Management-1). 

Because of budget and regulatory constraints, regular inter-agency level communication 

uses an SMS bulk system. This is a low- cost commercial option to send SMS messages to 

multiple recipients. 

 “We currently are using a SMS bulk system as a low- cost commercial option to reach 

 out agency recipients, we are trying to overcome technical and regulatory limitations, 

 and we are going further on this course. This is slow but at least we are utilizing new 

 technology to improve communication at inter-agency level” (Participant-Provincial- 

 Operations-3). 

 

 “We do have SMS bulk system at our organization to send out SMS alerts to 

 government officials and response agencies” (Participant-Provincial-Executive-1).  

 This current system used by PDMA is low cost but limited technically; however it meets 

the needs of an organization with a limited number of recipients. 

“We currently have a low- cost option enabled for sending out alerts to agencies that 

 comes with technical limitations. If we buy a commercial broadcast alert system, it is 

 not feasible, cost billions of rupees” (Participant-Provincial-Executive-1). 

In addition to the use of cell phone technology, the agency also utilizes other innovative 

options to improve intra-agency communication during disasters. 

 “We used the concept of sticky numbers as virtual numbers for officials of disaster 

 management agency in case of communication lines disrupted during disasters, in order 

 to keep communication intact with key government officials” (Participant- Provincial-

 Manager-1). 

Overall, the communication among agencies to exchange warning information is 

supported by both standard and advanced modes of communication. This SMS Bulk system 

technology has not been widely used because of its technical limitations in reaching the general 

public or population at risk. A cell- based broadcasting system is the ideal system that could 

reach the entire range of recipients simultaneously. This technology is difficult to implement at 

full scale because of financial, technical, and administrative issues: 

“There are technical hitches in using a message broadcasting system, we need 

 administrative approvals, huge budgets, and secure API to obtain a complete control 

 and security to the communication gateway” (Participant-Provincial-Manager-2). 
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 “We are using cell phone technology in bits and pieces, we have not opened up cell 

 broadcast system to public because in order to implement it fully, we need either a large 

 financial out lay or a legislation to obligate cellular companies to enable us to 

 channelize free of cost warning alerts” (Participant-Provincial-Manager-1). 

 

The technology can be used to reach limited number of recipients among public on 

demand. 

 “Within the existing resources, we may extend the receiver scope of warnings on 

 demand, say whoever is interested in getting a particular kind of warnings shall submit 

 his/her cell phone and we may create a group based on that” (Participant- Provincial-

 Manager-1). 

To reach the population at risk, the agency uses a temporary arrangement between 

cellular mobile operators to occasionally send out warning alerts. This approach was started 

during the flood disaster of 2014, when PDMA Sindh sent SMS text messages along with an 

active mass media presence to simultaneously reach vulnerable populations in districts with 

agency recipients. These messages were technology supported and were transmitted to the users 

in local languages.  

“In flood disasters we consecutively utilized advanced communication tools for two 

 years during my tenure. We utilized local FM channels and reserved TV spots for news 

 updates, and most of all, sent 13, 264, 110 text messages in 7 days” (Participant- 

 provincial-operations- 2). 

 

 “In 2014-15 during monsoon floods in Sindh, my office utilized effectively ‘short 

 message service” that is SMS, which was broadcasted by the five cellular operators in 

 the province, in English, roman Urdu, our national language and in Sindh, a local 

 language of Sindh” (Interviewee -Provincial-Operations-Disaster Management- 2). 

 

Currently, the scientific agencies have also begun using cell phone technology to inform 

farmers about upcoming weather updates and flood warnings. 

“MET (PMD) office has started using cell phone technology to send instant warnings to 

 farmers in a limited capacity” (Interviewee -Federal-Scientific-2). 

The interviewee in a disaster-management agency also informed that a limited number of 

weather radios were provided with the help of an international agency, and were utilized for 

those who were at-risk and did not have access to regular communication networks. 

“We were provided with limited number of weather radios, which we distributed among 

 most vulnerable districts only, which were far off and cannot be reached through  
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regular communication network” (Participant-Provincial-Executive-Disaster 

 Management- 1). 

Some forms of advanced communication are being used as supplemental media. For 

example, this includes the police wireless network, and other social media applications on smart 

phones. 

 “We use police wireless network as a supplemental mode of communication in 

 emergencies” (Interviewee -Provincial-Operations-Disaster Management- 3). 

Managers were not favorably inclined to use social media as a warning communication 

but considered it to be a supplemental tool to increase mass understanding about disaster 

preparedness. Managers are looking at possibly using Twitter as a proactive warning 

communication medium but as yet they have not done so: 

“Social Media is used informally to serve as an additional source of information, 

 because most of the population at risk belongs to poor, lower middle class, does not use 

 social media” (Interviewee -Provincial-Operations-Disaster Management- 2). 

 

 “Social media use is discouraged by the government because of multiple issues; misuse 

 is one of the main reasons” (Interviewee-Provincial-Operations-Disaster Management- 

 5). 

“We are exploring use of social media as a proactive warning communication such as 

 Twitter, but right now we have not started it on official guidelines nor have developed 

 SOPs” (Interviewee -Provincial-Executive-Disaster Management- 1). 

 

“Use of social media as a supplemental mode is good, it is free of cost and it may occur 

 that the one who is using the social media can send the message across to one at-risk” 

 (Interviewee -Provincial-Executive-Disaster Management- 1). 

 

 The managers expressed satisfaction with the current uses of advanced communication. 

Officials at scientific agencies are satisfied with the extensive use of websites as a source of 

information and dissemination of warnings. 

 “PMD is improving the contents, scope and duration of updates on websites 

 continuously, we are now able to provide more accurate and timely forecasts, which 

 agencies, media and general public can receive instantly” (Interviewee - Scientific- 

 Manager-4). 

Officials at disaster-management agencies are satisfied with the enhancement of 

communication systems at the inter-agency level as well as with flood-related warning systems 

in place: 
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“The information dissemination among top level management is quite smooth and 

 technology supported, resulted in timely communication across every disaster that has 

 occurred in recent past” (Interviewee -Federal-Manager-1). 

 

 “We sent out first SMS alert to population at risk towards north of Sindh. It was very 

 specific message and in multiple languages. People read it and received the message. 

 Fortunately flood did not occur so we cannot say whether they acted upon it but we can 

 say through the feedback from district authorities that, it was well received” 

 (Interviewee -Provincial-Executive, 1). 

These interviewees considered the use of SMS alerts as the main factor reducing risk 

through effective communication of warnings: 

 “Use of cellular technology for flood warnings resulted in zero casualty. We published 

 safe evacuation reports instead of damage and loss reports” (Participant-Provincial- 

 Operations-1). 

 

 “Geo-Fencing by cellular mobile operators (CMOs) involvement in sending out SMS 

 alerts ensured targeted, timely and effective communication of warnings” (Interviewee -

 Provincial-Operations-Disaster Management- 3). 

 

 An overall picture of the communication uses and adoption of media innovations in 

practice is illustrated in Figure 7.2 below. This shows the various sources, tools, and receivers 

currently in practice with their corresponding effects. The color-coding scheme explains the 

complex pattern of uses and adoption of media innovation. An ideal system (based around cell-

broadcasting) to reach all recipients simultaneously has been discussed as an example but cannot 

be put in place because of technical and financial limitations. Currently, advanced technology is 

used to communicate effectively at the inter-agency level. To reach other populations, different 

arrangements are made according to resource availability, the nature of the disaster, and the 

vulnerability of the population at risk.  

 The color codes provided in the table indicate the usage of media and communication 

technology by different agencies in a warning system. The line codes indicate the main modes 

and temporary or additional modes in use. Figure 7.2 also comprehensively shows the scope of 

disseminating warning messages within the purview of different agencies in a warning system. 

Thus illustrates a multi-organizational context in which technology is used and adopted. 
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Figure 7.2 Warning Communication Systems in Sindh-Current and Planned 

Source: Developed by Author 
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 From the managerial perspective the current uses of these various modes of 

communication are affected by several factors that promote or limit the uses and adoption of one 

technology over others or the means to utilize it. 

7.3.3 External Factors 

 
 The factors identified through interviews that influence the innovation adoption are 

grouped together in three main sets: political and administrative factors; technological and 

regulatory factors; and climate and contextual factors.  

 7.3.3.1 Political and Administrative factors: This set of factors involves issues at the 

macro level of management that influence the adoption of innovation according to the 

managerial perspective. Primary among those are policy-making and planning functions. 

Interview participants in general expressed their satisfaction over the policy function in this 

regard. They acknowledged that policy documents have considered innovation and improvement 

as part of a broad agenda: 

 “NDMA is an advisory body more concerned with giving broad policy guidelines, we 

 work under those guidelines under NDMA Act 2010 and work on improving the 

 practices under that spirit” (Interviewee -Provincial-Executive-Disaster Management-

 1). 

 They acknowledged that global markers of innovation in warnings systems are 

incorporated in policy yet the ground level implementation is slow. 

 “HFA action points have been adequately incorporated in the policy and proper 

 considerations are included in planning measures yet the results at bringing up such 

 things in practice are slow” (Participant-Regional-Manager-Scientific-1). 

 In the specific context of Sindh, the national policy provides a pre-disposition on which 

the decisions are made at managerial level.  

 “Sindh has no exclusive DRR policy, PDMA rely on NDMA DRR policy formulated 

 by federal Government. For Sindh, it is translated in Sindhi language. Research and 

 Development Foundation (RDF) do this translation in order to facilitate understanding 

 of the policy in local language” (Interviewee -Provincial-Operations- Disaster 

 Management-2). 

 This national policy is translated into local language for facilitation. However some of the 

officials regard national policy as a non-representative of specific provincial contexts in which 

implementation occurs. It is perhaps the reason that slows down implementation. According to 

the participants, current policies have not anticipated emerging risks (such as urban disasters) 
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and corresponding vulnerabilities of specific regions. Since national policies were developed at 

the federal level, contextual nuances of each province were not fully considered: 

 “We have a good DRM plan and a DRR Policy, what we are lacking is proper 

 implementation plan and relevant projects” (Interviewee-Federal-Executive- Scientific 

 Agency-1). 

 

 “Our policies and plans have not covered the disasters or the technologies needed to be 

 on over all geographical spread. Take the example of heat hazard. Federal Government 

 developed the national disaster framework after spending billions of rupees on analysis; 

 it included only one paragraph that said heat wave could affect production and 

 livestock. If they had evaluated a little better, they would have anticipated the casualties 

 in recent heat wave in Karachi city where casualties were all human” (Interviewee -

 Provincial-Manager-Scientific Agency-5). 

 

 “We have developed lots of projects and plans to improve monitoring and forecasting 

 techniques but the problem is that the population has expanded and spread out 

 asymmetrically, our plans have not considered these factors. As a result, we have 

 inadequate capacity to serve the whole geographical expanse of population” 

 (Interviewee -Provincial-operations-Scientific Agency-1). 

 Some of the operational managers termed contingency planning to be an ineffective 

measure, as it lays down usual response procedures for typical disasters that are likely to occur in 

risk prone regions. However due to the effects of perceived climate change, emergency managers 

encounter unprecedented events each time. Thus disaster practices need constant monitoring of 

associated risks: 

 “I would say, pre-planning is the first victim, disaster do not permit rules and 

 contingency planning, we are experiencing effects of climate change, actually you cannot 

predict nature, PDMA require seamless point-to-point connection without the usual 

 procedures as laid down in the rules” (Interviewee -Provincial-Operations-1). 

 Some officials emphasized developing an indigenous research facility to develop relevant 

projects and plans. They considered local level planning that suits local communication needs as 

a significant element of successful implementation. 

 “We do not have research facility nor have adequate expertise to develop ICT related 

 projects that suits our local communication needs” (Interviewee -Provincial- 

 Operations-2). 
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 “We have developed most of the projects through help of interns from graduate schools, 

 we do not have dedicated research based staff to explore innovative practices for 

 emergency communication system” (Interviewee -Provincial-Operations-4). 

 

 In addition to policy and planning functions, the budget allocation and cost of technology 

were deemed to be important factors that influence initiatives to innovate. Emergency managers 

contended that the overall government allocation of funds is concentrated for post-disaster 

response efforts. 

 “Inadequate financial resources and illiteracy of public sometimes were barrier in the 

 adaption of new practices and communication tools in Sindh” (Interviewee -Federal- 

 Executive-Scientific Agency-1). 

 

 “Lack of funding is one reason that does not encourage us to initiate a new project” 

 (Interviewee -Federal-Executive-Scientific Agency-2). 

  

 “We do not have sufficient budget, nor we have adequate staff, we only have 50-55 

 staff, working in shifts during emergencies” (Interviewee-Provincial-Executive- 

 Agency-1). 

  

 “We want to extend this SMS broadcasting service to reach out local communities but 

 we lack budgetary resources to do it on our own” (Interviewee-Provincial- Operations- 

 Agency-1). 

 

 “What to do when Government allocate billions in post disaster relief efforts and 

 compared to peanuts have been allocated in preparedness measures” (Interviewee - 

 Provincial-Operations-2). 

 In addition, institutional capacity is one of the serious challenges for successful 

innovation. Scientific agencies at the regional level and disaster-management agencies at the 

local level lack sufficient number of staff, skilled personnel, and basic infrastructure that support 

adequate utilization of technology in effective warnings: 

 “At the provincial level, a distinct lack of capacity for the provision of relief, besides 

 management and capacity issues is serious challenges in Sindh” (Interviewee - Federal-

 Executive-Scientific Agency-2). 

 Moreover, a lack of institutional growth has limited the sustainability of initiatives. The 

successful adoption of new ideas largely depends on individual officials’ interest, skill, and 

expert knowledge of emerging warning technology: 
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 “It is a pity that initiative taken so far are related to individuals only, PDMA lacks 

 institutional growth, it needs a core strategic team” (Interviewee -Provincial- 

 Operations-2). 

 

 “We need to create an environment, senior executive management is not capable of 

 acknowledging and understanding the value of technology, nor do they have timeout of 

 their daily administrative tasks to carry forward the plans we propose for required  budget 

 and facilitation” (Participant-Provincial-Operations-3). 

 

 “Our prime issue is not unavailability of communication technology, beside a required 

 infra structure, we need a mindset towards adopting a new technology” (Interviewee - 

 Provincial-Operations-2). 

 Further, unlike federal agencies, for any provincial or regional agency one factor that 

influences decision-making, resources, and scope of authority is the administrative nature of the 

agency. A revenue collector agency is rewarded more from federal government funds allocation 

then a regional department with the task of service delivery: 

 “We are service provider departments and do not generate revenue for the government 

 thus are treated on less priority regardless of the critical nature of our service” 

 (Interviewee -Provincial-Operations-Scientific-2). 

 Going further down in the district level, a key administrative factor that influences the 

decision making process is the adhoc (temporary) nature of DDMAs. In Sindh, DDMAs are not 

separate agencies rather are constituted as an additional task for local district management 

authorities. Thus non-availability of dedicated, skilled, and trained manpower (human resources) 

in disseminating warnings and conducting response activities is the main limitation for the 

effective communication to the ultimate end user (population at risk): 

 “Dissemination of Warnings is an additional task to district government officers. This 

 adhoc system functioning of District Disaster Management Authority owing to non- 

 availability of dedicated manpower and assignment of dual responsibility has profound 

 bearing on focusing on enhancement of a warning system at local level” (Interviewee- 

 provincial-operations). 

 

 7.3.3.2 Private Telecom & Electronic Media- Technological and Regulatory Factors: 

In order to utilize technological potential, institutional resources are never adequate in a less-

resourced region of Sindh; it not only involves huge financial budget but also several technical 

limitations. The cost of using a technology or effectively reaching the ultimate end users 
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involves two key external agencies in the context of Sindh: first; the private telecom industry, 

and second; the private mass media industry. Because of their geographical spread and financial 

stability, they are two viable options to facilitate a warning communication system in the region. 

The officials pointed out that: 

  

 “Poor telecommunication network and limited availability of a mobile service in remote 

 and lower arid areas of Sindh, we could not utilize the SMS media in drought stricken 

 remote parts of Sindh” (Interviewee -provincial-operations- 2). 

 

 “We have technology constraints at institutional level to reach out actual affectees. In 

 the context of Sindh, we have quite reasonable system available for river floods but for 

 urban areas it’s non-existent” (Interviewee -provincial-scientific- 3). 

 

 “We do not have adequate equipment for cyclone warning system in coastal areas of 

 Sindh” (Interviewee -provincial-scientific- 4). 

 

 “Using a current SMS bulk system we have obtained for agency to agency 

 communication, we are assigned random numbers, and nobody can guarantee if the 

 source is authentic. We tried to provide a legal cover to it through involving PTA, but 

 we still can not exclude a chance of misuse of information” (Interviewee -provincial- 

 operations- 4). 

 The officials recommended channelizing the resources of the telecom and mass media 

industry to overcome the technical and financial limitations in achieving a technology-based 

warning communication system. The mushroom growth of cellular companies in the region and 

their financial stability can be used as a resource to send out warnings using cellular technology 

free of cost to aid low- budgeted government agencies: 

 “In Pakistan, about 20 cellular companies are operating and do a good business. They 

 do not release information free of charge to the people in disaster-hit area. It is desirable 

 that through legislation these mobile companies should be bound to deliver such social 

 safety warnings” (Interviewee -Federal-Executive-Scientific Agency-2). 

 The media industry in Pakistan is also very strong; it not only can help reaching out to the 

whole geographical spread in a timely fashion but also has ability to cover the remote locations 

where other communication tools cannot be utilized due to absence of electricity, Internet or a 

telecommunication network. Since warnings are deemed as public service messages, 
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communication resources and reach of media industry can be channelized to send out warnings 

to reduce risk across the geographical expanse of the region in no cost: 

 “We have a strong private electronic media today with 50+ channels and countless local 

 FM channels, their communication reach must be utilized through engaging them 

 promptly in times of disaster” (Interviewee -Provincial-Operations-Scientific- 2). 

 

 “Private electronic media is free, robust and strong as compared to government owned 

 communication mediums, they operate all over Sindh, and have access to remote 

 locations” (Interviewee -Provincial-Operations-Scientific- 3). 

 

 “Local FM radio stations and terrestrial TV networks can carry forward the warning 

 information to remote locations effectively” (Interviewee -Provincial-Operations- 

 Scientific- 2). 

 7.3.3.3 Climate and Context Specific Factors: Even if an organization has the resources 

and a motivated will to innovate a system to the whole geographical landscape, there are always 

context -specific limitations. In the context of Sindh, poverty, illiteracy, and distance pose 

challenges to the decision-makers to initiate a viable innovative practice in parts of the region. 

The SMS alerts, which are now readily sent during flood emergencies, could not be utilized 

during an acute drought disaster (2014). Due to the sparse population in the arid zones, and since 

only limited cellular services were available, it was not possible to use similar arrangements to 

send drought advisories: 

 “When we intended to initiate a similar SMS service as of flood disaster for drought 

 advisories, in drought stricken lower areas of Sindh to convey information on location 

 of relief camps, health guidance, food, fodder, and medical facilities, we could not 

 succeed due to the reason that the population was sparse with very low- literacy rate in 

 order to read the message” (Interviewee -provincial-operations- 2). 

  Moreover, in the context of Sindh, local awareness and understanding of the population 

towards the risks posed to them is another challenge. This largely has happened in the case of 

cyclones and recent heat hazards. These disasters are rare and the general public was not aware 

of the consequences. The warnings were therefore not received adequately. Illiteracy, poor living 

conditions, and ignorance are a few reasons which add to the public’s inability to respond to 

warnings effectively: 

 “I recall that in 1999, a tropical cyclone had a landfall on coastal areas of Sindh that 

 caused many deaths despite timely warnings. The main reason was that the warning did 

 not reach the people who were expected to be affected and those who received the 
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 warning did not correctly understand that the threat of cyclone was actually posing 

 them” (Interviewee -Federal-Executive-Scientific Agency-1) 

 

 “Despite the weather warnings 1-2 earlier, for extreme temperatures in summer heat 
 hazard disaster, people did not guess the health hazard and 1000 or more lost their 
 lives” (Interviewee -Federal-Executive-Scientific Agency-2). 
 

 “People in Sindh, especially those belong to lower middle class are living in the 

 congested, non-ventilated environment, poor conditions, they usually do not have access 

 to Internet, cellular phones or social media access either because of constant electricity 

 outage or their poor living conditions” (Interviewee -Provincial-Manager- Scientific 

 Agency-1). 

 

 “We cannot use social media because most of the affected population at risk does not 

 use social media; they belong to lower middle class and within the age group of 45 and 

 above” (Interviewee -provincial-operations- 2).  

 In addition, in the complex society of a developing region of Sindh, belief systems, social 

taboos, and cultural convictions play a role in accepting a warning message or a particular mode 

through which the message is disseminated: 

 “We also have an issue with our belief system, some people do not change their 

 behavior if their beliefs do not coincide with the information they receive” 

 (Interviewee- Provincial-Manager-disaster management-2). 

 

 “People here also have social issues and religious convictions. For example, this heat 

 hazard occurred in the month of Ramadan (fasting). Despite being dehydrated, over 

 exposed to heat, they did not break the fast and continued the suffering, hence 

 aggravated the trauma” (Interviewee -Provincial-Manager-Scientific Agency-2). 

 Further, there is a contrasting context of urban and rural systems in the Sindh region. 

Urban areas encounter different kinds of disasters, life styles, and sets of priorities then rural 

regions. They also have several avenues which they use as sources of information, but for rural 

areas basic infrastructure, appropriate communication media and formats of the message that can 

be well-received by the less literate rural population are challenges: 

 “Urban areas rich or poor do have several avenues for communication, which we can 

 use in alternative formats, but for rural and remote areas, the basic need is the basic 

 infrastructure for sustainable communication. Certain regions have no electricity at all, 

 if they have electricity they might have no Internet provider, or may have no cell phone 

 provider in the region at all” (Interviewee -Provincial-Executive-1). 
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 “Rural communities are still backward, they do not have capacity to receive warnings 

 through advanced communication tools such as cell phones, and most of them do not 

 have capacity to understand the risk of a disaster properly ” (Interviewee -Provincial- 

 Executive-1). 

 

 “We also have to take note of the priorities of rural communities, they worry about their 

 livestock more that their other belongings, if the warnings do not guide them to save 

 them and their livestock along, they won’t hear the advice” (Interviewee - Provincial-

 operations-1). 

 Besides various aspects of the context that impose certain limitations in complex societies 

of less-resourced regions, climate change is a factor that is affecting and aggravating these 

regions’ vulnerability even further. The recent calamity of heat hazards in an urban center of 

Sindh is one example. This was unanticipated and brought numerous lessons for disaster 

managers’ preparedness practices: 

 “The extreme heat event was unprecedented in the city; the temperature jumped over 40 

 against the long term average due to disconnect of the sea breeze…” (Interviewee-  

 Federal-Executive-Scientific Agency-2). 

 

 “We did not have any idea of severity of recent heat disaster in Karachi, PMD did not 

 anticipate the seriousness as well and sent us normal weather update” (Interviewee - 

 Provincial-Executive-1). 

 

 “For PMD, recent heat hazard was unprecedented, the trend of this combination of high 

 temperature and low humidity in Sindh affecting badly the heat index was never 

 experienced before, thus was not anticipated in its severity and these are climatic  change 

 effects” (Interviewee-Federal-Operations-2). 

 

 “The unpredictability of recent disasters in Sindh has given rise to risks never imagined 

 before; this calls for constant monitoring of weather phenomenon and emerging risks. 

 We experienced heavy rain in the regions we never had anticipated before. Weather has 

 changed and has been severe for Sindh region; the duration may be short but increased 

 in intensity” (Interviewee-Provincial-Scientific-4). 

 

 This calls for a more vigilant and pro-active approach, in view of ever-changing risks in 

this region and with changing population demographics, and an approach that needs to modify 

tools and practices in order to address these challenges. 
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  In this section, the qualitative in-depth conversations with organizational actors in 

various scientific and disaster-management agencies at the senior and middle management level 

in the helm of affairs described the patterns of innovation adoption in the region specific to the 

context. The following section presents conclusions from analyzing the relationships among the 

concepts that have emerged and been evaluated. 

7.4. Conclusion- Discretion & Innovation Adoption 

 A key theme that has emerged from the findings after constant comparison and 

evaluation is the role of discretionary authority of organizations and organizational actors in their 

decision to innovate for organizations. Two key types of organizations in the dissemination 

system of Sindh are: scientific (Pakistan Meteorological Department (PMD)) with its regional 

offices and warning centers) and disaster management (NDMA, PDMA Sindh as Disaster-

management agencies). Scientific agencies in regional locations in Sindh are governed at 

national level as service departments affiliated with the central office of the Pakistan 

Meteorological Department (PMD). The discretion to initiate new project and ideas for regional 

offices in Sindh is a prerogative of the central office. The officials were dependent on central 

offices for budget allocations, approvals, and specific initiatives. The officials said that existing 

resources are insufficient to improve capacity or to relay information on their own. Pakistan 

Meteorological Department manages Internet and cellular based communication from central 

offices. Regional offices and warning centers have fax, email, and telephone as their main 

communication tools. The regional offices engage media and local agencies to communicate 

warnings to the general public. Thus the administration of technology related communication is 

centralized and regional offices have limited discretion to add new tools and procedures in their 

practices.  

 The provincial disaster-management agency (PDMA Sindh) is, however, an independent 

executive organization and is affiliated with the central office (NDMA) only for policy 

guidelines, coordination and facilitation purposes. Senior management at PDMA take the ideas 

and initiatives, which are then conveyed to NDMA, for any required facilitation or additional 

financial assistance. The disaster-management agency of Sindh works therefore as an 

independent agency governed at a sub-national level of the governance. 

  Figure 7.3 illustrates the geographical and functional patterns of decision-making in a 

warning dissemination system in Sindh. 
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Figure 7.3 A Dissemination System of Warnings in Sindh-Decision-making Process 

Source: Developed by Author 
 

 The PDMA office in its limited budget capacity has initiated a low- cost, technically 

limited utilization of cellular technology for intra and inters agency warning communication. It 

involved NDMA and relevant federal agencies to facilitate ideas and mediate with the cellular 

industry for utilization in sending SMS alerts in flood disasters for facilitation and regulatory 

assistance. The findings explained that innovations are being adopted in both types of 

organizations but under differential prerogatives and ideation processes. Because of the 

difference in scope of governance, the natures of decisions taken in improving the system were 

different. The innovations in scientific agencies in the specific context of Sindh were largely in 

regard to improving monitoring technology and streamlining communication on public media 
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such as websites. The initiatives taken to relay technology assisted warnings such as weather 

updates for districts; warning icons on websites and use of cellular technology for farmers or 

increase-monitoring facilities were larger in scope, including Sindh as one of the four provinces 

of the country. On the other side, the initiatives taken by PDMA Sindh in regard to the use of a 

cellular broadcast system for agency-to-agency communication or an SMS alert system through 

cellular companies CMOs are specifically customized to the needs of the region. These 

initiatives were however, selective for specific regions, disasters and number of receivers due to 

certain limitations external to the discretional authority of organizational actors in disaster-

management agencies. The organization at least partially achieved implementation of a 

horizontal, non-hierarchical, low/no-cost technology option to reach end users in its limited 

capacity.  

 For regional scientific agencies, the lack of specific attention to the contextual needs and 

requirements were fundamental to less effective utilization of technology and less successful 

implementation. One of the officials commented for example that: 

 “Central agencies develop plans, and they do not have idea how disaster looks like in 

 this region, we have law and order situation in certain locations, we have specific mind 

 set of the population, we have specific infra structure and functional issues, which are 

 not visualized by policy makers adequately” (Interviewee-Provincial-Operations- 

 Scientific-2). 

 Although issues and challenges for each of the agency were somewhat different, they led 

to similar outcomes (i.e., slow or lack of implementation of plans). The next chapter will 

elaborate further on the nature of innovation-adoption at the next level of analysis,  that is the 

operational level where district authorities are actually responsible to complete the 

communication chain by delivering the warning to the ultimate end- users (i.e., the population at 

risk). 
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CHAPTER 8 

 

MEDIA INNOVATIONS AND OPERATIONS: STRUCTURED 

OBSERVATION 

 
8.1 Chapter Overview 

 

 This chapter examines the innovation-adoption where various source agencies actually 

conduct end-to-end communication dissemination in a warning system in practice. The chapter 

describes the findings obtained from field observations.  Field study covers both physical 

(offices) and virtual spaces (websites, social media platforms) allocated for dissemination of 

warnings. This comprehensively covers the scope of media within which warnings are 

communicated to various users in a warning system. The chapter first presents a brief overview 

of the method. It then systematically answers the first two research questions for this dissertation, 

at the implementation level. The chapter will then conclude with the discussion of emerging 

themes obtained from this set of evidence. 

8.1 Overview of the Method 

 
 In the research design here the field study reporting is quantitative in nature, alongwith 

visual evidence. This was not done to quantify the results but to collect and analyze the data in a 

manageable scope. Structured field observation was conducted in physical (local and regional 

offices) as well as virtual settings (websites, social media platforms by agencies). The data was 

collected and recorded using the structured field visit instrument developed for physical settings. 

Pictures were taken wherever permitted by the duty staff. Data was collected and recorded from 

websites and social media platforms examined according to the quantitative instrument for field 

visit- ii (virtual settings). These are presented in appendices for reporting purposes. 

 8.1.1 Sample Characteristics 

 An overview of the distribution of locales included in the sample collected is shown in 

the list  below. This describes the presentation from all possible and known sources that 

can provide information about the degree of implementation. A stratified sampling scheme is 

utilized to obtain relatively homogenous sub-groups related to the subject under study. The 

physical spaces (office locations) in the Sindh region covered in field observations include only 

the provincial disaster-management agency, regional offices of scientific agencies in Sindh and 

specialized warning centers located in the region. The district (DDMAs) offices were not visited 
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physically as the districts were located over the whole geographical spread of the province. It 

was not financially feasible to visit each district office. Besides, there is no specified physical 

location for DDMAs. The communication and conduct of preparedness practices are done from 

the respective District Coordination Office (DCO) in each district in times of emergency. A total 

of seven agencies were physically visited: 

1. PMD- Islamabad 
2. NDMA- Islamabad 
3. PDMA Sindh office Karachi 
4. Regional MET Center Karachi 
5. Pakistan Marine and Coastal Warning Center Karachi 
6. Pakistan Tsunami and Earthquake Warning Center. Karachi 
7. Regional PMD office Karachi. 
 
Nine official websites of national, provincial, regional agencies were examined: 

1. http://www.ndma.gov.pk/dynamic/-National Disaster Management  Agencies  
2. http://pdma.gos.pk/dn/DDMAs/tabid/60/Default.aspx- Provincial Disaster Management 
 Authority - PDMA 
3. http://www.pmd.gov.pk - Pakistan Meteorological Department - PMD 
4. http://www.pmd.gov.pk/seismic/seismicnew/index.html-PMD Seismic warning center 
5. http://www.pmd.gov.pk/FFD/cp/floodpage.htm- Flood Forecasting Division 
6. http://www.ndmc.pmd.gov.pk/index.htm Drought Monitoring Center- PMD  
7. http://nwfc.pmd.gov.pk/media/index.htmlNational Weather Forecasting Center-PMD 
8. http://www.pmd.gov.pk/marine_files/index.htm Marine coastal warning Center- PMD 
9. http://namc.pmd.gov.pk National Agro-Met Center- PMD 
 
In addition, six (6) social media platforms were also examined: 
 
1. PDMA Sindh Facebook: https://www.facebook.com/Provincial-Disaster-Management-
 Authority-PDMA-Sindh-157811044275347/?fref=nf 
2. PDMA Sindh Twitter: https://twitter.com/pdma_sindh 
3. PMD- Facebook: https://www.facebook.com/pakmet1/ 
4. PMD Twitter: https://twitter.com/pakmetdept?lang=en 
5. NDMA Facebook: https://www.facebook.com/NDMA-Pakistan-162736090471677/ 
6. NDMA Twitter: https://twitter.com/pakistanndma 
 

8.3 Findings 

 Integrating findings indicate that the innovation-adoption on the ground is differential in 

scope and pattern. These are presented in three sub sections guided by the three research 

questions. 

8.3.1 Elements of Innovation-Adoption at the Implementation Level 

  The first research question asked: 
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RQ#1: What are the key characteristic elements of media innovation in a dissemination system 

of disaster warnings in Sindh? 

 

 When analyzed at the implementation level, the evaluation found two distinguishing 

elements that characterize innovation-adoption in physical and virtual spaces of implementation. 

These elements correspond to different processes. First, the passive spread of technology is a 

distinguishing element in physical settings. Second, dabbling is a characteristic technology 

adoption process in virtual settings. 

  8.3.1.1 Passive Spread of Technology in Physical Settings: Physical settings of offices 

at national, provincial, and regional locations provided significant sources of information. 

Observations not only covered the scope of fixed structure of the data collection instrument but 

also includes notes taken by the researcher during the visit recording impressions and 

interactions during the visit. Over all, the main theme that emerged from the field observation of 

physical settings was a passive spread of technology infrastructure. For confidentiality purposes, 

the agency names are not specified; only the operational level is specified to provide the 

comparative and a comprehensive view of the physical settings in which a communication 

system of warning operates. At the national level both scientific and disaster-management offices 

were well equipped with staff and technology. The communication among agencies was robust 

through email exchanges,cell phones and SMS. The communication with the ,general public was, 

however, through a designated media cell, where designated staff send out regular press releases 

through fax to media for onward transmission to the public. At the provincial level offices in 

Sindh, both disaster management and scientific agencies had limited staff and technology 

available. 

 At one of the provincial offices, and regional scientific agencies specified for warning 

dissemination, most of the technology available was monitoring-based. For dissemination 

purposes in specialized warning centers, Internet and email facilities were provided to send out 

critical information to the agency officials. A separate SMS terminal was provided at a tsunami 

warning center to send out critical information to agency officials in different departments. A 

landline phone was available to communicate with mass media in order to further disseminate 

the messagees to the public. There was no direct way a member of the general public or the at-

risk population could access the agency. The set of pictures taken in various scientific agencies 

visited that visually illustrate these technology configurations are added in the appendices in the 
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end. In the provincial setup of a disaster-management agency, the visit was made during an 

ongoing emergency of a heat hazard in the city. An EOC (Emergency Operation Center) was 

temporarily active and hence this was a good site for observation with regard to the emergency 

communication system. EOC was developed in a room adjacent to the operations section. A flat 

screen TV, three computers, a small scanner, fax, a printer, and a landline phone were provided. 

A computer was dedicated to compose alert messages for Internet and media. There were three 

staff on duty, of  which one was responsible to call on a landline to officials with situation 

updates, damage statistics, and relief efforts. One IT official was responsible for Internet updates 

and also for sending out messages through a computer-based Bulk SMS system software. The 

list of agency officials was fed into the system. The distinguishing element of innovation in 

physical settings that was observed was a passive spread of technological media tools in the 

agencies. The functioning and utilization of these technologies were passive in nature. There was 

no active exchange of communication visible. Staff was limited in number. Landline phones and 

personal cell phones were the most active technologies at work for the purpose of co-ordination 

and communication with other agencies.  

 8.3.1.2 Dabbling with Technology in Virtual Space: At the outset, the observations 

made in virtual settings illustrated a trend of ‘dabbling’. Dabbling is the term that denotes 

activities being done in casual or superficial way. The term was coined for technology adoption 

in schools (Prensky, 2006). According to Prensky (2006), the schools mostly have been dabbling 

with technology by randomly importing different technologies without planning. Similarly, in 

the case of Internet and social media adoption for communication, the agencies in Sindh seemed 

to be dabbling with technology. The initiatives towards technology usage by source agencies are 

distinctively early staged and unplanned. In virtual settings, the observation found out that 

national and provincial agencies did have an official internet presence or an informal or nominal 

social media presence. The Pakistan Meteorological Department (PMD) and each of its allied 

warning centers had separate websites developed. The national agency and provincial disaster-

management agency (Sindh) did have official websites. Data on district-based agencies 

(DDMAs) were not available on the Internet. Most of the links provided on PDMA Sindh 

website for DDMAs were inactive and only district maps and a few planning and reporting 

documents were available to provide information about a few DDMAs. 
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  The website data for almost all the official agencies was enriched with detailed 

information. On the main website of the scientific agency (PMD) and its allied warning centers, 

the warning information was featured quite distinctively. In the figure in the appendix, separate 

icons can be seen regarding information on different disasters. Additionally , flashing icons have 

been created for the attention of visitors regarding any updates, such as a weather update or a 

farmers’ advisory. From the main site of PMD, visitors can be linked to different warning 

centers. The term warning is not specifically used, rather different kinds of warning related 

information are labeled differently, such as flood forecasts, seasonal forecasts, weather advisory, 

farmers’ advisory, earthquake information, drought monitoring and coastal areas forecast.On the 

official website of NDMA, a national disaster-management agency of Pakistan, the term warning 

was also not present. Instead a box was created labeled “disaster watch/real time updates” to 

provide any critical information on impeding disasters with flashing icons. 

The website also provided a list of three different kinds of technology based warnings. 

First are the NDMA advisories. These are warning updates reproduced in the form of press 

releases sent to media and different agencies. Secondly, Weather SMS alerts are sent by PMD to 

all concerned agencies. Thirdly, SMS alerts for communities are sent across the country through 

provincial agencies to their respective communities in different time periods for different 

disasters. NDMA integrates all warning-related information from both scientific and provincial 

agencies and posts them on the website for public consumption. When searching on Google two 

websites of PDMA Sindh appear. The archived website appears first which takes you to new site. 

On the official website of the PDMA Sindh, several icons are developed to provide preparedness 

communication to viewers. An audio-video supported message appears as a flood advisory 

message. Real time updates are provided with flashing icons. Some links are, however, inactive. 

Warning messages are sectioned under the heading labeled as Alerts. When a visitor clicks, it 

takes them to the latest and archived warning updates on different disasters. On social media 

forums, national level agencies (both disaster management and scientific) have a presence on 

Facebook and Twitter. PDMA Sindh also has representation on Facebook and Twitter pages. 

None of the district agencies have any presence on any social media platform. A few inactive 

accounts created by disaster-management agencies on other social media platforms like Flicker, 

Vimeo and Youtube were also found. However, they did not provide any active data or 

information. When searched from the Facebook search engine, NDMA shows an old NDMA 



 
120 

page that has remained inactive. When a visitor goes from the link provided on the official 

website, it directs you to the new Facebook page which is relatively active.  

The physical settings described how national, provincial, and regional (allied /sub- 

ordinate agencies of national or provincial level) agencies are utilizing technology to reach out 

differential users. These users, however, in most cases were agencies, media, or the general 

public. Also, in virtual settings, only national and provincial agencies are utilizing the virtual 

spaces to some degree to communicate with larger audiences. The next section describes the 

various ways these spaces are being used to communicate warnings. 

8.3.2 Technology Uses & Innovation 

 The second research question asked: 

RQ#2: What kinds of media innovation are adopted (in use) and are planned in a dissemination 

system of disaster warnings? 

 In an attempt to answer the second research question, this section reports on the current 

uses of new media and technology in practices of warning dissemination from the perspective of 

structured field observations. The conceptual framework of level of use (LoU) (Hall, Loucks et 

al., 1975) model considers involvement to be a significant variable in measuring uses in practice. 

The findings are reported measuring the degree of involvement with technology in variant 

settings as observed. The analytical frame of source, message, channel, and receiver as elements 

to assess a communication system (Laswell, 1948) is used.  

 The technology usage in a communication system of warnings in the field was observed 

in two key instances: information flow, and communication networking. In terms of information 

flow across agencies the communication of disaster warnings involve varying patterns. We know 

that as a scientific resource PMD is a central agency for warning forecasts of all natural and 

meteorological hazards and centrally manages its regional and allied warning centers for 

information exchange and communication of warnings. At management level, PDMA Sindh is 

an independent agency, but considers NDMA as a intermediary agency in disaster related 

practices. In both physical settings and virtual settings, scientific and disaster-management 

agencies are connected as source agencies. The forecast information for all kinds of disasters for 

Sindh is developed at the scientific agency (PMD & its allied warning centers). This information 

is reproduced by both national level and provincial level agencies. National disaster-management 

agencies send the information out for consumption by the general public and media, while the 

provincial disaster-management agency (Sindh) reproduces the message to disseminate it further 
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to the district agencies, media, and the public. In this way the information flow is centralized. 

This flow of information is visible in both physical and virtual settings. In physical settings, 

technology and staff are available to compose and carry forward the message to designated 

agencies. The list of government officials as primary recipients is defined and available with 

respective agencies. In virtual settings, these press releases are uploaded to official websites on a 

regular basis. NDMA Pakistan also uploads official SMS alerts received by the agency from 

PMD with regard to weather warnings for the consumption of general media and the public. It 

also posts the SMS sent to the community from Provincial District management authorities to 

vulnerable districts. In the case of Sindh, for example, the last SMS sent from PDMA Sindh were 

in lieu of a flood warning (Aug 4, 2015) sent to the Katcha areas (rural villages) of shaheed 

Benazirabad, Matiari, Jamshoro, Dadu, Hyderabad, Tando, M.Khan, Thatta and Sujjawal areas 

of Sindh. 

 The communication networking among agencies within the system was observed. It was 

found that in the physical settings, communication network and logistics are provided to link 

agencies together. The Pakistan Meteorological Department (PMD) has developed the National 

Meteorological Communication Center (NMCC) at Karachi to facilitate timely transmission and 

rebroadcasting of the warning forecasts on a national and international level. The 

telecommunication network in Sindh is SMS-based and is installed in Karachi city. The server 

collects data from all the weather stations connected and transmits this locally through SMS. It is 

further connected with the local telephone exchange. NMCC uses UFONE SMS service (a 

government-commercial mobile company). SMS clients in Sindh send data to the NMCC server, 

which is then rebroadcast to other agencies. 

  In virtual settings on the Internet, the agencies are also linked. The official website of 

PMD is linked with all the regional and allied agencies. In the case of Sindh, the webpages for 

tropical cyclone forecast, drought monitoring, provincial weather, earthquake monitoring, and 

flood update provide specific information. The Regional Meteorological Center, Karachi 

maintains its separate webpage that is regularly updated. It provides district-based weather and 

has a separate flashing icon for a weather warning. A screen shot of Regional Meteorological 

Center, Karachi webpage is provided in the appendices that illustrates the features of warning 

and updates.  
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Table 8.1 Website Data: As of 29
th-  January 2016- Time: 23:50PM  

Agency Last 

updated 

Warnings (Sindh) Special features 

Pakistan 

Meteorologic
al Department 

Jan 25, 

2016- 

Weather 

advisory 

Extreme Heat – Sept 19, 

2015 Thunderstorm 
(Sukkur, Ghotki, 

Mirpur Khas, 

Tharparkar, Umarkot & 

Khairpur districts. 

-Weather updates tickers 

-Weather Warning flashing icon 

Real time flood risk update 

(last updated Jan 29th, 2016 

23:30) 

Farmers	alerts, Aviation charts; 

Flood 

Forecasting 

Division FFD 

No date Last Bulletin of Flood 

Season- Oct 15th 

2015 

Flood Warning at Kotri 

(Sept 22, 2015) 

Warning icon Dams Flow; 

Flood Forecast- Bulletin; 

Rainfall Radar Images 

Drought November No Information Fortnightly 
Monitoring 2nd drought bulletin 
Center  (last updated oct 

2015 2015) 
National 

Weather 
Forecasting 

Center 

n/a No Information Pakistan cities forecast 

Seismic 

Monitoring& 
Tsunami 

center 

29
th

  Jan 

2016 

April, 2012, 

Earthquake- no threat to 
coast 

Press Release & Advisory; 

Monthly Bulletins 

National 

Agromet 
Centre 

29th Jan 

2016 

Mainly dry weather 

expected in most of the 
parts of Sindh however 

light rain is expected in 

Mirpur-Khas division on 

30th of the decade. – 
See more at: 

http://namc.pmd.gov.pk/
advisories. 

php#sthash.a3vMDwKP

Weekly Agromet Bulletins 

(updated Jan 25 2016) 
Weather adv i so r ie s  for 

farmers (11-20th Jan 2016); 

yearly 

NDMA 

Pakistan 

Jan 29, 
2011 

Flood Preparedness 
warning Sept 2015 

PDMA 

Operational cell phones; 

Public service 

video messages (Earthquake, 

Flood); 
Provincial 
Disaster 

Managem ent 

Authority 
Sindh 

 Rains precautions (Urdu, 
Sindhi) Real time 

updates (location based) 

Cyclone alert 

Current River flow flashing 

Audio, video flood 

guidelines; drought advisories, 

extreme  heat advisories; 

Earthquake. Sea-level monitoring, 

Disaster Watch (SUPARCO) 
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 The PDMA Sindh website provides links to PMD, NDMA, and all other relevant national 

and international agencies. It also provides flashing icons with labels such as current river flow 

(linked to flood bulletins by the Flood Forecasting Division FFD), real time updates (linked with 

PMD weather updates), and disaster watch (linked to scientific data with SUPARCO6), and sea 

level monitoring (linked to the sea level monitoring facility webpage for Karachi station). Table 

8.1 provides the website data observed in virtual settings and illustrates the special features of 

each agency website regarding the warnings. 

 On social media, the communication information and linkages are also networked. For 

example, the latest post (in January 29, 2016) updated by PMD regarding Sindh, reported on 

dense fog conditions in Sindh (see Table 8.3) and was linked with hashtag #fog and related 

information on radio broadcasts. In the last post updated on the NDMA Facebook page on 

seismic analysis listed several hashtags that connected the information to more details on other 

twitter and facebook based information (for example: #Pakistan #EQ #EQ2015 #Science 

#Seismology #DRR #Disasters #NDMA #PDMA #KPK #Sindh #Balochistan #Punjab #PSEB 

#PAS #PEC). Similarly, PDMA Sindh Facebook last updated on seismic advisory that was 

linked with the source agency from where the information was obtained. The information on 

social media is not regularly updated. 

 In both physical and virtual settings, the message format of warnings are distinctively 

localized. In the context under study, localization corresponds to the local context and local 

languages. The warning messages developed at each level of agency addressed the geographical 

context of disasters. At the national level, scientific and disaster-management agencies provided 

warning-related forecasts separated with each province and their corresponding districts. The 

warning messages contained specific regional information and directions to respective agencies. 

On official websites, the warnings are disaster specific and inform about risks in each region that 

carry a specific risk of disaster. Regional maps and information are readily provided. Further 

location-based updates are also provided. Special features are provided on each official webpage 

to address the needs of differentusers in different regions. Audio-video messages are also context 

specific. For example, on the PDMA Sindh website the flood warning scenario of Sindh is 

                                                
6 Pakistan Space and Upper Atmosphere Research Commission (SUPARCO) & Space Application center 

for response in emergency and disasters (SACRED) 
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produced to convey precautionary measures in the wake of a flood disaster. The SMS based 

alerts and advisories are separated by region. At provincial level, the official agency-to-agency 

communication is also specified with the specific region at risk. The weather related warning 

messages sent through SMS are geo- targeted. The information released to provincial/district 

level agencies from central/national agencies (both scientific and disaster management) use 

standard official format and language (English) for communication purposes. The SMS alerts 

exchanged among agencies are also in Standard English language and format. However, to 

communicate with the general public, agencies do use Urdu as a standard language. Most of the 

public communication messages are translated into the Urdu language. 

 The PDMA Sindh considers both Urdu and Sindhi as the most frequent regional language 

being spoken in the areas. It has translated and posted the entire National Disaster Risk-

Reduction Policy in the Sindhi Language. Both print and electronic media based communication 

in the form of public service messages or press releases are developed in Urdu and Sindhi 

languages (screenshot in appendices). It also regularly posts on its website rain precautions for 

the region in both Urdu and Sindhi languages.The short message service (SMS) alerts sent in 

case of flood warnings were also composed in Roman Urdu. A screenshot of a SMS message 

from PDMA Sindh to local districts of Sindh illustrate the Roman Urdu format of a warning 

message. The print media, electronic media and web-based warning messages are detailed and 

inform about impending risks, guiding actions and provide contact details for emergency 

communication. The SMS-based warning message are addressed to the populations at risk and 

indicate risk areas, the level of risk, and directions for appropriate action. SMS-based messages 

are short and geo-targeted. 

 In practice each medium selected and utilized seems to be irrelevant to the context in 

which it is being implemented. While it is a general practice to upload documents for public 

information, however composing a similar warning message for all the media platforms is not a 

standard practice. There are separate messages being composed for agency-to-agency 

communication. These messages are called press releases and are developed as a standard fax 

message. In physical settings, press releases are the official means of communication among 

agencies, both to governmental agencies and to media organizations for onward transmission to 

the public. The language and format is standard and follows an official protocol. Upon receipt 

this information is reproduced for public consumption. In the case of the Internet medium, most 
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of those official documents are uploaded as alerts or advisories for the public without 

recomposing the message for the Internet audience. Similarly, the precautionary messages 

developed for print and electronic media are also uploaded on the website as they are, instead 

random information from other media are imported to communicate with the virtual public. Both 

national and provincial disaster-management agencies do not produce separate messages for each 

medium in use. In the section of alerts, or advisories, the official documents are uploaded in PDF 

or JPG format. In other cases, documents that are developed for print media are uploaded. The 

SMS-based communication with community is, however, composed according to the 

requirement of the medium in which it is being transmitted to the intended audience. On social 

media, official agencies readily post news item or advertisements developed for print media.  

 The field observation of physical settings indicated that that communication between 

sources and various recipients in a warning system is passive in terms of involvement. The 

scientific source agencies communicate through fax, email, and cellular technology. This is a 

one-way communication flow, which is further communicated to the agency at the next level in a 

similar format. The agency officials at the top level communicate in a few cases. 

Telephone/landline is the only means of communicating personally with the intended users. 

 The provincial agency readily communicates at the operational level, with landline 

phones the tool more frequently used by most of the district authorities.The communication with 

the public was through landline phones, media, and Internet updates. Press releases were 

developed on a regular basis and faxed to Press Information Department of Sindh for further 

dissemination to the media (print and electronic).These press releases were developed in English, 

Urdu (national language), and Sindh (regional language). Contact phone numbers were provided 

to the public in each press release. Since the use of cellular phones is very common in the 

context under study, the contact phone number of focal persons in each agency is also provided 

for further contact and details in some cases. The public is, however, generally advised to be in 

contact with the landline numbers provided in case of any inquiries. In virtual settings, websites 

also provide landline phone numbers as a point of contact. In addition, a list of email addresses is 

provided with the staff directory. In some cases, cellular phone contacts are also provided for 

contact if available. On social media forums, analysis of the interactive features indicate that in 

comparison to disaster-management agencies, scientific agencies are relatively more interactive 
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on social media. However, the activity of users in terms of number of tweets, followers, likes, or 

shares is very low.  

 Table 8.2 and 8.3 below illustrate the degree of involvement of agencies with social 

media users numerically.  

Table 8.2. Social Media Data- Twitter: As of 01/29/2016- Time 22:00 hrs 

Agency Year 

creating 

Account 

Tweets 

total 

Followers Following Last updated 

Tweet  

NDMA August 

2010 

160 30 650 National Seismic 

Report , Jan 23 

2016 

PMD Pak 

Met 

Department 

2010 374 35 420 #Weatherwarning 

Jan 29, 2016 

PDMA 

Sindh 

August 

2015 

17 176 44 Be aware 

Eathquake active 

Oct 17, 2015 

 

 

 

Table 8.3 Social Media Data- Facebook: As of 01/29/2016- Time 23:00 hrs 

Agency Year/Date 

of creating 

Account 

Page 

Likes 

Last updated Post Likes on 

recent post 

NDMA 2011 2211 Jan 24, 2016 

Seismic report on recent 

earthquake in Hindu 

kush mountain region 

10 

PMD Pak 

Met 

Department 

2010 2594 Jan 27, 2016 

Snow and rain 
18 

PDMA 

Sindh 

2009 5080 Jan 11, 2016 

Tsunami information 
7 

National 

AgroMet 

Cente-PMD 

2011 2191 JAN 23, 2016 

Latest cloud picture: 

Source of the image 

https://worldview.earthdata.n 

asa.gov/ 

17 
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8.4 Discussion and Results 

 The field observation informed us about implementation pattern of innovations in both 

physical and virtual settings. It helped visualize the context in which innovations are applied. 

Specific contextual nuances also emerged in elements as well as in the uses of technology in the 

warning system of Sindh. While, the observations provided information about the penetration of 

new media and information technology in the communication system of Sindh, they also 

described the degree of involvement among source, medium, and various users in the system. 

Over all the findings suggested that agency-to agency communication is technologically robust. 

  Furthermore, for flood and weather-related disaster monitoring, the technology and 

communication systems are quite advanced. A SMS-based communication system is not only 

established in the region for data collection and timely transmission to agency users but is also 

established as medium of communication with the at-risk communities located in vulnerable 

districts. Similar technological applications were not visible in the case of other types of 

disasters. An Emergency Operation Center at the provincial agency for heat hazard revealed that 

the landline telephone was a main mode of communication for disasters other than floods. It was 

also observed that district authorities have no presence in physical or virtual settings thus far, 

except when national and provincial agencies provide these platforms. While the analysis of 

physical and virtual settings here did describe the what and where of technology adoption, it still 

did not answer questions about “why” and “to what extent” technology is being adopted or not 

being adopted in operational practices. To complement the results obtained from these field 

observations, the perspectives of participants in charge of provincial, regional, and district setups 

are important.  

 The next chapter describes the results of a structured survey analysis to provide more 

information about district level communication systems and the degree of involvement with at-

risk populations in those regions. 

 

 

 

 

 

 



 
128 

CHAPTER 9 

 

MEDIA INNOVATION AND THE LAST MILE COMMUNICATION- 

SURVEYS 

 
9.1 Chapter Overview 

 

 The communication of warning is not complete until it reaches the ultimate end- user of 

disaster warnings, i.e. the population at risk. In the context of Sindh, previous evidence suggests 

that national and provincial authorities (both scientific and disaster management) should reach 

out to various users such as government agencies, media and general public to disseminate 

warnings. Provincial disaster-management agencies transmit warning information to district 

authorities. Local/district level officials are responsible to reach out to the population at risk. In 

some instances, national and provincial authorities also reach out to population at risk 

(specifically in flood warnings). This chapter presents findings from a survey from officials on 

the ground, and was conducted between, November 28, 2015 - February 3, 2016 in order to 

establish a pattern of innovation-adoption at operational level. This chapter examines the 

innovation- adoption at the very stage where implementation of the policies, plans, and decisions 

hit the ground. The survey findings also address cross comparative analysis of uses and adoption 

among various warning agencies in the system. The chapter first presents a brief over view of the 

method. It then systematically reports the survey findings in accordance with the three research 

questions for this dissertation at the implementation level. The chapter will then conclude with 

the discussion of the patterns that emerged and were obtained from this set of evidence. 

9.2 Overview of the Survey Method 

 The survey method was used to systematically collect data at the operational level in a 

structured format. The unit of analysis was cluster of warning agencies at the operational level. 

The purpose of utilizing a fixed structure of survey research was two fold. First, it triangulates 

the document analysis and interview data that were obtained from a relatively smaller sample of 

decision makers and policy documents at top level of management. Second, it extends the study 

to a relatively larger sample of various regional and district offices over the geographical spread 

of the case under examination. A survey instrument was developed on FSU-Qualtrics software. 

The survey structure was informed by the literature review, the theoretical framework, and the 
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preliminary data analysis of the case. To obtain the information, a set of fixed structured 

questions and open-ended questions were asked. These open-ended questions were  aimed at 

obtaining information that is not covered in the fixed questions. The findings from fixed 

structured questions are analyzed through descriptive analysis using SPSS 23 statistical software, 

and results are presented utilizing tables, charts, and graphs. The open-ended and text responses 

were open-coded guided by grounded analysis technique and are presented accordingly. 

The survey was provided in both English and Urdu Language using the FSU Qualtrics translate 

survey option. The survey was completed online by sending participants a survey link through an 

invitation email to participate in the survey. The survey link is 

https://fsu.qualtrics.com/SE/?SID=SV_a2Z3JnZOutuiCnb. 

9.2.1 Sample Characteristics 

 

 Stratified-purposeful illustrates the characteristics of a particular sub group of interest, 

and facilitate comparisons (Patton, 1990). The senior and middle management participants at 

provincial and regional level participants were already interviewed to assess innovation-adoption 

at the decision-making level. A sample frame was developed after the first round of qualitative 

data collection and analysis was completed. The participants at the operational level were 

stratified from sub groups in a warning system of Sindh and were purposefully selected to obtain 

operational level data. Two criteria set  the priority in the selection of participants: 1) the level of 

availability of officials to participate in the survey, and 2) mild to extreme vulnerability as a 

region. 

 Approximately, a total of thirty one (n-31) participants were invited to participate in a 

survey, out of which (n-27) survey participants (five provincial, four regional scientific agencies, 

and eighteen (18) district officers out of 23 established DDMAs recorded their responses. The 

sample survey covered participants from  cluster of agencies conceptually networked together to 

disseminate warnings, operating differently across the province. The Provincial Disaster-

Management Agency (PDMA Sindh) has its headquarter in Karachi. The Pakistan 

Meteorological Department (PMD) has its regional office in Karachi, and specialized warning 

centers in Sindh are also located in Karachi. The survey information also included two 

participant responses from outside Sindh: one from the Flood Forecast Division (FFD) Lahore 

for flood warnings in Sindh and the Drought Monitoring and Early Warning Center in Islamabad 

for drought advisories for Sindh region (located outside Sindh). District authorities are spread out 
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in the whole of province. Every effort was made to include at least one participant from the 

known disaster-prone region/districts in the case under study. The survey was able to obtain 

information from district offices at Kashmore, Thatta, Dadu, Kambar Shahdadkot, Tando 

Muhammad Khan, Kotri, Jacobabad, Jamshoro, Badin, Mirpurkhas, Karachi South and Karachi 

west, Hyderabad, Tharparkar, Sukkur, and Sanghar. An overview of the distribution of the 

sample collected is shown in figure 9.1 below. 

 

 

Figure 9.1. Geographical Sample Distribution of Survey Data 

Source: Map: http://www.mappk.com/sindh-province-complete-map-district-wise/ 

 

Data	obtained

DDMAs	

Kashmore

Jacobabad

Ghotki Sukkur

Larkana	

Kambar

Shahdadkot	

khairpur

Jamshoro

Tando	M	khan	

Mirpurkhas

Sanghar

Hyderabad	

(Disaster-

prone

districts)	

Tharparkar

(desert) Thatta	

(coastal) Dadu	

(floods) Badin	

(coastal/floods)	

Karachi-	

PDMA;	

PMD	(warning	

centers);

DDMA	Karachi-	
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9.3 Survey Findings 

A survey–concept map was developed in the chapter 4 to align the survey structure with 

the concepts under examination. The survey questions were grouped in four categories: 1) agency 

information questions, asking participants for agency related geographic location, administrative 

jurisdiction, disaster risk identification, warning specificity and scope of users; 2) questions 

relating to elements of innovation-adoption at the operational level, asking participants about 

policy, planning and budget provisions, external support in usage of technology, and opinions on 

use of technology and subsequent improvements utilizing technology in their context, 3) 

questions related to uses and adoption of technology to measure current and planned uses, ability 

to use various technological tools, frequency of use, and satisfaction with the uses, and 4) 

questions relating factors affecting uses, included reasons to use, motivational and inhibiting 

factors in their view. The survey questionnaire was further refined during the qualitative stage of 

analysis and made more coherent with the research objective. This section systematically reports 

on the findings obtained using bar graphs and pie charts whichever applicable. The findings were 

clearly defined so that replication is possible. Categories were created to summarize open-ended 

comments. 

9.3.1 Operational Context of Warning Mechanisms in Sindh 

The first category of questions provides information about the sample coverage of the 

context in which a warning system operates. These were agency-related information asking 

participants for disaster risk identification, warning specificity and scope of users in which agency 

operates. 

9.3.1.1 Disaster in Sindh: Sample participants from agencies selected various types of 

disasters occurring in their respective region of jurisdiction. Among those, more than three 

quarters of the agencies selected flash floods (82.6%) and riverine floods (78.3%).  

Almost half of the sample selected droughts (52.2%), earthquakes (39.1%), and civil 

conflicts, and terrorist attack (43.5%). Nearly half of the sample selected heat hazard (39.1%), 

tropical cyclones, (34.8%) and heavy rain as the kinds of disasters their agencies face. This 

provided information about the regions overall vulnerability to certain disasters over others (Table 

9.1). The cross tabulation results (Table 9.2) showed that out of five provincial agency 

participants, all mentioned riverine floods as main risk. 

 



 
132 

Table 9.1: Frequency Distribution of Disasters in Sindh 

 Responses 
 
 

Percent of Cases N 
 

Percent 

Disasters in Sindh
a

 DISASTER TYPE- 
 

9 

 

8.2% 

 

39.1%   
 Earthquakes   
 -Flash Floods 19 

 

17.3% 
 

82.6% 

 .-Riverine Floods 18 
 

16.4% 
 

78.3% 

 -Landslides 1 
 

0.9% 
 

4.3% 

 -Urban Fires (CNG/LPG/Fire 
 

9 

  

 Emergencies 
8.2% 

 
 

7.3% 

39.1% 
 
 

34.8%   

-Tropical Cyclones 8 

  

-Transport Accidents 7 
 

6.4% 
 

30.4% 

  

Droughts 12 
 

10.9% 
 

52.2% 

  

-Avalanches 1 
 

0.9% 
 

4.3% 

  

-Civil Conflict/Terrorist attacks 10 
 

9.1% 
 

43.5% 

  

-Heat Hazard 9 
 

8.2% 
 

39.1% 

  

-Other 7 

110 

 

6.4% 
 

30.4% 

Total  100.0% 478.3% 

 

 Four mentioned flash floods, civil conflicts and terrorist attacks. Out of four scientific 

agency participants, all mentioned riverine floods and heat hazard as main risk. Out of 18 district 

participants, 16 mentioned flash and riverine floods (this includes Badin, Dadu, Hyderabad, 

Kashmore, Jacobabad, Khairpur, Karachi, Mirpurkhas, Sanghar, Sukkur, Jamshoro, Tando M 

Khan and other), nine districts (Dadu, Hyderabad, Kashmore, Jacobabad, Karachi, Sanghar and 

Jamshoro) mentioned civil conflicts/terrorist attacks, seven districts including Badin, Hyderabad, 

Karachi, Sukkur, Thatta mentioned urban fires, extreme heat, and droughts, four districts 

mentioned tropical cyclones (that includes Karachi, Khairpur, Thatta, and Badin), transport 

accidents, and earthquakes as risks. According to survey responses, the types of disasters that 

warrant warnings included flood warnings as the most frequent practice (89%). More than half of 

the sample selected drought and heat advisories (53%) and cyclone warnings (42%). Earthquake 

warnings were selected by one quarter of the sample (26%). Other categories not listed included 

heavy rains/storms, polio and other epidemic, other pre-emptive alerts and post disaster advisories 
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Figure 9.2 Disaster Types-Cross Tabulation Chart 

 

9.3.1.2 Users of Disaster Warnings: The survey further asked agency participants about 

their respective scope of warning recipients. The scope of the communication reach of authorities 

helped determine the communication reach of agencies at their respective level in a warning 

system. The survey question listed five key recipients in warning: provincial recipients, district 

recipients, media, general public, and specific populations at risk. The cross tabulation results 

showed that the out of four respondents from scientific agencies, three mentioned provincial 

agencies, response agencies, and media as main warning recipients.  

 Out of all five provincial participants, all mentioned response agencies and district 

recipients, while three mentioned media and general public as recipients. The results also 

indicated that dissemination of warnings is more toward the facilitation of disaster response. Out 

of 18 district-based respondents, all of them mentioned response agencies and media as key 

recipients. Media in the region played a major role in relaying the message to general population. 

 Overall, three quarters of the district based respondents’ 16/18 (72.7%) mentioned 

specific population at risk as recipients. Whereas, only 16.7% of the sample from scientific 

agencies mentioned specific populations at-risk as the recipients. Among provincial authorities 

only 13.6% mentioned specific populations at risk as recipients. This indicated that regional 

scientific and provincial authorities do not communicate to ultimate end users (public) 

frequently.  
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Table 9.2: Warning Recipients/Users- Cross Tabulation 
 

 Warning agenciesb
 

National 
Disaster 

Management 

Authority 
(NDMA) 

Provincial 
Disaster 

Management 
Authority 

(PDMA) 

 
Pakistan 

Meteorological 
Department 

(PMD) 

District Disaster 
Management 

Authority 
(DDMA) 

Warning 
recipientsa

 

DISTRICT Count 

AGENCIES % within 

$Warningrecipients 

0 0 

0.0% 

 
0 

0.0% 

 
4 

40.0% 

 
5 

18.5% 

 
3 

12.0% 

 
3 

17.6% 

 
3 

13.6% 

 
 
 

0 

0.0% 

0 

0.0% 

 
3 

42.9% 

 
2 

20.0% 

 
4 

14.8% 

 
4 

16.0% 

 
3 

17.6% 

 
3 

13.6% 

 
 
 

2 

66.7% 

2 

100.0% 

 
4 

57.1% 

 
4 

40.0% 

 
18 

66.7% 

 
18 

72.0% 

 
11 

64.7% 

 
16 

72.7% 

 
 
 

1 

33.3% 

0.0% 

PROVINCIAL Count 

RECIPIENTS % within 
$Warningrecipients 

1 

14.3% 

DISTRICT Count 

RECIPIENTS % within 

$Warningrecipients 

1 

10.0% 

RESPONSE Count 

AGENCIES AS % within 
RECIPIENTS $Warningrecipients 

2 

7.4% 

MEDIA AS Count 

RECIPIENTS % within 
$Warningrecipients 

2 

8.0% 

GENERAL Count 

PUBLIC AS % within 
RECIPIENTS $Warningrecipients 

1 

5.9% 

SPECIFIC AT Count 

RISK % within 
POPULATION S $Warningrecipients 
AS 
RECIPIENTS 

2 

9.1% 

OTHER Count 

RECIPIENTS % within 
$Warningrecipients 

0 

0.0% 

Total Count 2 5 4 18 

 

   

9.3.2 Elements of Innovation-Adoption at the Implementation level 

  The first research question asked: 

RQ#1: What are the key characteristic elements of innovation-adoption in a dissemination of 

disaster warnings that consider using new media and innovation? 

  

 The constructs examined in the survey questions were informed by preliminary concept 

map developed and later refined by the preliminary results of data collection and analysis. At the 

policy level and at the decision-making level elements of disaster experiences and co-ordination 

among various agencies emerged as a key characteristic of an innovation-adoption in a system. 

Structured questions relating to elements of innovation-adoption in the survey asked participants 

whether the aspects of variables of coordination, and external support in usage of technology 

were applicable in the operational context. According to the survey result most of the 
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respondents (93.3%) as a whole (M = 3.64) mentioned governmental departments as a main 

source of external support. Almost half of the respondents (43%) mentioned local non- 

governmental organizations (M=3.17), while one third of the responses (36%) mentioned local 

community network (M = 3.40) and one quarter (29%) mentioned community leaders (m =3.25) 

as source of external support. Participants specifically included police departments, irrigation 

departments, revenue offices, and civil defense as specific government entities supporting a 

warning system in Sindh. In most cases, three quarters of external support was extended in 

provision of technology itself (66.7%) and one third towards facilitation of technology (33.3%). 

Table 9.3: Warning Agencies- Support – Cross-Tabulation 

 

 technology support
b

 

 
 

 
Tech support- 

Other 
Government 

al 
Departments 

- 

 
 
 
 

 
Tech support-Non- 

Governmental 
Organizations (NGOs 

)-local 

 
 
 
 

 
Tech support-Non- 

Governmental 
Organizations (NGOs 

)- International 

Tech 
support- 

local 
community 
networks 
(Schools, 
Masjids 

etc) 

Warning 
agencies 
a 

National Count 
Disaster % within 
Management $Warningagencies 
Authority All 
(NDMA) 

2 1 
 

50.0% 
 

2 
 

66.7% 
 

1 
 

50.0% 
 

3 
 

20.0% 

1 
 

50.0% 
 

3 
 

100.0% 
 

1 
 

50.0% 
 

3 
 

20.0% 

2 
 

100.0% 
 

2 
 

66.7% 
 

2 
 

100.0% 
 

4 
 

26.7% 

 
100.0% 

Provincial Count 
Disaster % within 
Management $Warningagencies 
Authority All 
(PDMA) 

3 

 
100.0% 

Pakistan Count 
Meteorologic % 
within 
al $Warningagencies 
Department
 A

1 

 
50.0% 

District Count 
Disaster % within 
Management $Warningagencies 
Authority All 
(DDMA) 

14 

 
93.3% 

Total Count 18 6 7 8 

 

Upon cross tabulation (Table 9.3), the results showed that out of five provincial disaster-

management agency participants, three respondents (66.7%) mentioned external support from 

governmental departments, and international NGOs. Out of four scientific agency respondents, 

two  of the respondents mentioned external support from local community networks. Out of 18 

district participants, 14 (93.3%) mentioned other governmental agencies as source of support. 
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Twenty percent mentioned local and international NGOs, 26% mentioned community networks, 

and 13.3% community leaders. 

The text responses further informed about the kind of support provided to communicate 

warnings. These include interactive sessions, mock exercises, foreign and local trainings to the 

staff, and facilitation and arrangement to utilize SMS for warnings. The open coding technique 

of text responses obtained from open-ended questions generated three main categories (priori 

constructs) after merging categories. First: coordination among stakeholders; second; policy and 

planning, and third; media ecology.  These have brought about a supportive environment for 

media innovations. 

Table 9.4: Coding Categories of Open-Ended Responses 

Codes Categories Text entries 
Media Coordination Co-ordination 

stakeholders 

among - Coordination 

media and 

resources 

- Coordination 

departmental 

stakeholders 

- Defined roles 

responsibilities 

- Sharing 

technological 

resources 

with 

their 

 

with 

 

 
and 

o

f 

Stakeholder support system 

Proper planning Planning and policy -National policies and planning 

-Strategies developed for 

warning system upgrade 

- Proper planning has helped 

defined roles 

Long term strategy-policy 

Advances in media technology Media context- overall 

milieu supports media 

innovations 

- Good approach of 

electronic media and 

expanse of

 FM Channels 

- Advancements in 

alert technology 

- Media advancement in 

technology resources 

- Expansion of media 

technology users 

- Expansion of media 

audience 

Advances in technology usage 

Advances in electronic media 

(TV & FM) 

 

The element of close coordination among various response agencies in carrying the 

message forward to the population and facilitating responses at the earliest is a key element that 

emerged at operational level. The respondents mentioned that human resources and technology 
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at the disposal of other agencies are constantly utilized. The irrigation department, in the case of 

flood warnings, provides monitoring facilities and regular updates. The irrigation department 

also establishes flood warning centers at the union council (Taluka) level, that is a sub-district 

level, and uses its communication resources to reach out to the at risk public in collaboration 

with local authorities. The Information Department, for example, helps in keeping close liaison 

with all the district-based control rooms and provides a bridge between district authorities and 

the media.  Health departmen’s facilities provide a health-based warning system. 

“Sharing technical expertise of all stakeholders encourages effective warning practices”. 

 “Lots of Local NGOs, active community and coordination of responses agencies have 

 made this task a shared responsibility” (open-ended responses). 

 Among governmental authorities, the Provincial Disaster-Management Agencies have 

utilized short message service (SMS) technology to reach end users and coordinate with district 

authorities during flood disasters in the last few years. District authorities acknowledged the 

support of various stakeholders at the local level. District participants mentioned the police 

wireless system, provision of communication equipment, and mobile technology as key 

technologies that are often provided through external support. The telecommunication 

department provides free of cost landline connections to establish reliable communication 

among various control rooms established for situation updates. 

 The text responses in the survey also mentioned the role of local community leaders, 

community network, local media, and local NGOs as significant in building a robust technology- 

based warning system. Increasing coverage of various mobile networks and subsequently 

increasing cell phone usage among focal persons in all key disaster-prone areas including remote 

areas of Sindh facilitates the task of warning communication among such stake holders. The text 

responses stated that collaboration with NGOs, community, and local media are highly beneficial 

in speedy transmission of warnings. Through a community-based warning system, 

communication resources with various stakeholders are shared and utilized for adequate 

communication. Secondly, participants mentioned the role of policy making towards establishing 

warning systems in various disaster-prone regions of the Sindh as a significant element. They 

mentioned that the role of UN agencies and subsequent policy making in the country has 

encouraged the establishment of warning systems using advanced technological tools. The 

respondents also mentioned the defined roles and responsibilities in planning documents as a 

characteristic element of how technology is used and shared in the system. 
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“UN agencies and establishment of NDMA policies in the country to establish warning 

 systems” 

“Defined roles of each stakeholders in planning documents has eased ways to promote 

 technology uses” (Open-ended responses) 

Also, participants mentioned media context as a key element of innovation adoption. The 

spread of robust electronic media in Sindh facilitates communication of timely warnings further 

to the population at risk. 

 “Our knowledge is still rudimentary with regards to usage however, introduction of FM 

 radio in recent years have helped DDMAs tremendously to send early warnings”. 

“Vibrant media and growth of technology in the region, is how technology based 

 warning is adopted and well supported” (Open-ended responses). 

 

Table 9.5: Prior and Emerged Constructs  

Priori constructs – 

Elements examined 

Level of analysis Method of 

analysis 

Type of survey 

Question 

Coordination* 

(innovation in system is 

output of agency based 

coordination and 

facilitation of  external 

agencies) 

National/Provincial/

regional 

managerial 

decisions 

Interviews -What kind of 

external support 

does the office 

receive in usage 

of advanced 

communication 

tools for 

warnings? 

-What kind of 

external support 

the office receives 

in usage of 

advanced 

communication 

tools Emerged elements: 

- Coordination* 

- Media ecology 

- Policy and 

planning 

Provincial/regional 

operational decisions 

Survey open- 

ended 

questions 

In your opinion 

how have the uses 

of advanced 

communication 

technology tools 

have improved in 

Sindh? 

*Common construct: Coordination= sharing of technology provision and facilitation among different 

agencies to send warnings utilizing advanced means of technology. 
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In the Table (9.5), the categories of characteristic elements examined were based on prior 

analysis and the categories that subsequently emerged as priori constructs are illustrated. The 

common construct of coordination and sharing among agencies at various levels and aspects has 

emerged as a main element from the survey findings. 

9.3.3 Uses and Adoption at Implementation Level 

The second research question asked: 

RQ#2: What kinds of media innovation are adopted (in use) and are planned in a dissemination 

system of disaster warnings? 

The third category of survey questions related to uses and adoption of technology in a 

given context. It measured various aspects of current and planned uses including technology in 

use and timeline to improvement, ability to use various technological tools, frequency of use, 

reasons to use and satisfaction with the uses. To establish patterns of usage among 

communication systems various options ranging from traditional telephone, fax, loud speakers 

and radio to Internet (email and website), cellular broadcasting to SMS are provided. An 

additional space for participants is provided in other category to add any other technology not 

listed. 

9.3.3.1. Usage Timeline: According to survey findings, three quarters of the respondents 

mentioned using facsimile (74.1%) in past 10-20 years, almost three quarters (70.4%) also 

mentioned using facsimile for past few years and now, and around quarter (29.6%) will continue 

use in future. A majority of responses (92.0%) mentioned landlines as a tool being used in last 

10-20 years, more than three quarters mentioned (88.0%) using for the past few years and now, 

and three quarters (72.0%) are of view that they will continue to use in future. 

Upon cross tabulation, (Table 9.7 above) among provincial disaster-management agency 

respondents, 66.7% of responses mentioned using landlines in past 10 years, 100% mentioned 

using them currently, and another 66.7% mentioned using them in the future. Among scientific 

agencies, 75% of respondents mentioned landline use in past, half mentioned it in current uses, 

while only one quarter mentioned planning to use them in in future. Among district agency 

participants, all of the 18 participants mentioned it as being used in past, 94.4% mentioned using 

it currently, and another 83.3% mentioned using it in future. One third of the sample also 

mentioned sirens as a tool being used in last 10-20 years, almost half of the respondents 
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suggested it is still used for past few years and now, and one third are of view that it will 

continue to be used in the future. 

Table 9.6: Landline Use-Cross Tabulation 
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75.0
% 
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18 

100.0
% 
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District authority participants (78.6%) mentioned the use of loudspeakers as a tool to warn 

now, while 28% mentioned planning to use them in the future as well. One fourth of the sample 

mentioned electronic media (TV and radio) as tools being used in the last 10-20 years, almost 

three quarters of the respondents suggested they are still used for the past few years and now, and 

less than a quarter are of view that they will continue to be used in the future. Less than a quarter 

of the sample mentioned radio FM channels as a tool being used in last 10-20 years, more than 

three quarters of the respondents suggested it is increasingly used for the past few years and now, 

and almost half of the respondents are of view that it will continue to be used in future. Upon 

cross tabulation, among provincial agency participants, all of the respondents mentioned using 

electronic media (FM Radio) in past 10-20 years, 80% of respondents mentioned using electronic 

media (radio) being used currently and also to be used in future. A majority of scientific agency 

participants also mentioned the use of radio FM in past and mentioned using radio in the future. 

Among district authority participants, they mentioned electronic media (radio and TV) being used 

in the past, while 94.4% mentioned using TV as a current medium and all of them (100%) 

mentioned using FM radio in the future. Less than a quarter mentioned Internet as a tool being 

used in last 10-20 years, more than half of the respondents suggested it is still used for the past 

few years and now, and a quarter of respondents are of view that it will continue to be used in the 



 
141 

future. Upon cross tabulation, results showed that 66.7% mentioned using the Internet (website 

and email) currently and no respondent mentioned using it in the future. Half of scientific agency 

participants mentioned using it currently and a quarter mentioned using it in future as well. 

 Among the new technologies being introduced in the region, more than three quarters of 

the sample mentioned mobile and cellular broadcasting as a tool that is currently used and for 

the past five years, and will continue to be used in future. Less than three-quarters (64.29%) of 

the respondents use Short Message Service (SMS) currently, and one third (35.71%) are 

planning to use it in future. A quarter of the over all respondents mentioned the use of social 

media in the last 10-20 years. Half of the respondents mentioned using it currently and three 

quarters of the respondents are of the view that it is likely to be used in future. The text 

responses mentioned that the new technologies being used include social media, the police 

wireless system, and other wireless technology. 

Table 9.7 Cellular Technology Use- Cross Tabulation 
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Upon cross tabulation (Table 9.7 above) the pattern showed that all of the respondents 

from the provincial authority mentioned using mobile technology currently. Sixty-seven percent 

of scientific agency participants mentioned it using currently. Among district participants, 72.7% 

mentioned using it as current means of communication. Half of district respondents mentioned 

currently using SMS and other half (45.5%) mentioned planning to use in future. 

9.3.3.2 Usage Frequency: The usage frequency was measured using 5-point likert scale 

(Always- Never). A three quarter (72%) of the total responses considered landline used always, 

and one third (22.2%) considered using landline most of the times, while only 3.7% considered 

using it only sometimes. For facsimile, 63% considered as most frequently used tool while one 

fourth (22.2%) considered it as a tool used most of the times. Only 7.4% mentioned never using 

Internet (Website) as a communication medium. Forty percent mentioned never using Internet 

website. Less than one fourth mentioned using it rarely.  Forty-one percent40.7% mentioned 

using email always and almost one quarter of sample (14.8%) mentioned email as never used. A 

quarter of total responses considered using electronic media radio, always, 48.1 % considered 

using FM radio.  

For cellular broadcasting, only 15.38% of the sample mentioned using it as always and 

one third as most of the time (30.77%), while one third of the sample never used it as a warning 

tool. Short Message Service (SMS) is used by one fourth of the sample (21.43%-28.43%) as the 

most frequent tool used always or most of the times. Electronic media (TV and radio and FM) 

had similar responses with around one third of the sample mentioning using as most frequently, 

while only one fourth mentioned it being rarely used. There was not any respondent (0.00%) 

who mentioned never using it. For loud speakers from half to one third of the respondents 

considered it as a most frequent tool (ranked between always-most of the times). 

 For social media, one third of the sample mentioned using it as a tool most of the times 

and a similar proportion of the sample mentioned it as being used rarely or some of the times. 

Sirens are also not frequent tool as per survey responses. Only 18% considered its use always, 

while one fourth of the sample either used it some of the times or rarely. Upon cross tabulation, 

results showed the over all pattern illustrating that among provincial agency participants, all of 

the respondents mentioned using landline as the most frequent tool. Fifty percent 50% 

mentioned using cellular technology always. The other 33% mentioned using Internet, and 

electronic media. 
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Table 9.8: Usage Frequency- Cross Tabulation 
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 Among scientific agency participants, three quarters of the respondents also mentioned 

landline as a most frequent tool. Use of cellular technology among scientific agency participants 

is 33.3%. At district level, while 70.6% mentioned landline and 82.4% mentioned fax, 52.9% 

mentioned cellular technology as more frequent. Also 47.8% mentioned using cell phones 

always and 17.4% mentioned it as most of the times. 

9.3.3.3 Ability to Use: The ability to use a list of communication tools was measured on 

5-point likert scale (poor-superior). The usage ability of advance communication tools The 

survey results suggested only less than one fourth having a poor ability to use landline phones, 

loud speakers, electronic media (TV, radio, and FM), facsimile, sirens, or mobile technology. 

Almost half of the sample considered their ability to use these tools within the range of good to 

excellent (38%- 50%).  

One fourth of the sample mentioned a superior ability to use tools supported by mobile 

technology or SMS for communication (21-23%). Half of the sample reported ability to use 

mobile phones and SMS between the ranges of good to excellent. For social media less than one 

fourth (ranging from 16-8%) mentioned having excellent to superior ability. One third of a 

sample mentioned having superior ability to use cellular phones and SMS.  

Upon cross tabulation (Table 9.8) results showed 50% of the responses from provincial 

authority respondents mentioned ability to use electronic media (FM, radio & TV), Internet 

(email), cellular technology, and SMS as a warning communication tool. Among scientific 

agency participants, half of the respondents showed ability to use landlines, Internet email, 

cellular technology, and SMS. Among district recipients, 81% reported ability to use Internet 

email, 43.8% mentioned ability to use SMS and 37.5% mentioned cellular technology as a 

warning tool. 

 9.3.3.4 Satisfaction with the Use: Satisfaction of the participant with the current uses of 

various tools in emergencies was measured on 4-point scale (very satisfied- not at all satisfied). 

The participants were asked to what extent they are satisfied with the current uses of 

technologies in their respective agencies for warning. More than half of the sample expressed 

their satisfaction with the uses of broadcasting technology such as (TV and radio), loud speakers 

and cellular technology. Half of the sample was somewhat satisfied with the use of landline and 

facsimile (Fax).  One third of the sample were not at all satisfied with use of Internet, cellular 

technology, and social media. 
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Table 9.9: Usage Ability- Cross Tabulation 
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Table 9.10:Usage Satisfaction - Cross Tabulation 
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Out of respondents from provincial agencies (cross tabulation table above 9.10), all of 

them showed satisfaction with use of sirens and 66.7% showed satisfaction with cellular 

technology use. Among scientific agency participants, 66.7% showed satisfaction with use of 

electronic media and cellular technology. Among district participants, 53.3% showed 

satisfaction with the use of cellular technology and loud speakers, while 40% showed 

satisfaction with use of electronic media and sirens as communication tools. 

 The text responses also provided the description of using and not using certain tools. One 

respondent mentioned that FM popularity among users is decreasing with the increasing use of 

social media, electronic media (TV) and cellular technology, which is one reason the use of such 

tools is considered. 

 9.3.3.5 Advanced Cellular Technology Use – The Next Step Forward: The 

participants were asked to describe their opinion on current uses and a need utilizing advanced 

communication tools through an open-ended question. The text responses expressed satisfaction 

with the current uses of mobile technology in local settings.
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They also favored uses of cellular technology as the most efficient tools needed to 

address the issues of warning system at local level. They said that local community and other 

agency members frequently use cell phones. Almost all of the focal persons carry cell phones. 

“ We use cellular phones as emergency contact focal persons in times of emergency. I

 It takes warnings to the public fastly, accurately, and easily” (survey respondent 1). 

“We use cellular phones as emergency contact numbers to contact focal persons in  times 

of emergency. We cannot use Internet and social media because of  unavailability of funds”. 

The open-ended responses indicate that the message-broadcasting system is a next step 

forward for an improvement needed. 

“Message broadcasting is the only efficient tool to disseminate information 

 accurately which is not being used in Pakistan yet” (Survey respondent). 

9.3.4 External Factors affecting Innovation at Implementation Level 

The third research question asked: 

RQ#3: What are the key external factors that influence uses of new media and innovation in 

dissemination of disaster warnings? 

The fourth category of survey questions measured factors affecting uses. This included 

asking participants reasons for use, motivational and inhibiting factors in their view. The 

participants were asked about the reasons to use particular communication tools in practice, and 

four options were provided. These options were provided based on preliminary data analysis of 

qualitative material and the conceptual framework that guided the evaluation. The text responses 

detailed further reasons as key factors that determined any use or adoption of technology. 

Integrating responses from structured and open-ended responses, the findings are presented 

under different categories of factors. 

  9.3.4.1 Staff Ability and Expertise: The survey results showed that more than three 

quarters of the responses (82.35%) listed  the ability of staff and expertise as main reason to 

choose. The cross tabulation result showed all of the responses from provincial agency 

participants supported the reason of other people using the same technology, and staff’s ability 

in adopting a technology. All of the responses from the scientific agency participants considered 

staff’s ability as a main reason. District agency participants considered staff’s ability (75%). The 

respondents also acknowledged that the ability of district level staff to incorporate advanced 

media tools is rudimentary skill that need to be improved: 

“Staff lack training on response skills” (survey respondent). 
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“Our skills to use advanced media technology are rudimentary” (Survey respondent). 

 9.3.4.2 Community Usage of Tools: The survey results (chart below) showed  that  

more than half of the sample (56.25%) equally considered frequent usage of others (community 

and agencies in the region). The cross tabulation (table below) result showed all district agency 

participants considered other people using technology (62.5%) as a key reason in innovation 

adoption decision. The text responses indicated that in rural set ups the use of FM channels has 

expanded, which has helped district authorities to utilize this channel to send early warnings. 

The number of mobile subscribers that are using smart phones is increasing and people are 

beginning to use social media networks such as Facebook but also applications like Whatsapp 

and Viber. 

“Almost every third person has a smart phone and knows how to use internet and  social 

networks like Whatsapp and Viber” (Survey respondent). 

 Further, respondents referred to vibrant growth of technology with easily available 

gadgets, the variety of cellular companies in rural areas of Sindh, and the popularity of cell 

phone use in the large young population in Sindh as key factors that have increased the usage of 

cell phones among community members, local leaders, and other stakeholder agencies. The 

respondents therefore agreed that usage of advanced media tools among the community, such as 

cellular phones and social media, has prompted them to send warnings through new media 

technological tools. 

 “Advancement in technology usage among various users, such as cellular phones and 

 social media has forced DDMAs to send warning through advance IT equipment  which 

are fast and more reliable in this set up” (Survey respondent). 

 

 9.3.3.3 Cost: Among the respondents, 37.50% had considered budgetary cost as a factor 

that influences the decision to use or adopt any communication tool. The cross tabulation result 

showed half of district agency participants mentioned cost as a reason to adopt technology. In 

addition, the text responses mentioned cost as one of the factor and cheaper source of 

communication as one preference. The text responses showed cheaper cost of the technology as 

one reason. 
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Figure 9.3 Bar Graph-Reasons to Use 

 9.3.4.4 Appropriateness of Tools and Network Reliability: Almost half of the total 

respondents favored appropriateness of the tool with the nature of the warning. Text responses 

also mentioned that lessons learnt from cyclone and flood disasters, frequently occurring natural 

disasters and climate changes, prompt agencies to use tools that are fast and reliable. One of the 

respondents mentioned the Internet as a weak source, because in the context Internet connections 

are not readily available. Secondly, the use of FM radio can be very valuable, however people 

are not using it anymore because of the advent of other communication tools such as social 

media and text messages. They also identified tools like landline and fax that are appropriate for 

agency-to-agency communication. In order to reach the general public, electronic media such as 

TV has good reception and is considered to be an appropriate tool. The text responses informed 

that electronic media and various mobile networks in remote areas of Sindh are advancing, 

which make these tools appropriate to send warnings.  For reaching local people at risk, mobile 

phones, text messages and Facebook (social media) can be used as appropriate. The cross 

tabulation results (table above) showed that from provincial agency participants, 66.7% 

considered cost and appropriateness of disaster as a reason. The geographic spread of technology 

and reception are also factors that are being considered as a reason. One respondent mentioned 

that the Internet is not mainly considered because of its weak reception and network while 

cellular technology and electronic media are spread out in the region and community they can 

reached effectively through these media. 

“Internet source is weak as most people are not connected” (text responses). 
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“Text messages and social media especially Facebook and like mobile apps have big 

 reception of warning. ” 

“Second radio FM are rarely used by people now.” 

“Phones and facsimile source are good only in office to office” (text responses). 

 

 

Figure 9.4 Word Cloud- Text Responses 

Source: Generated on Nvivo Software 

  The prominent themes that emerged from the word cloud (Figure 9.3) of text responses 

generated from the Nvivio software showed traditional communication paths such as focal 

persons and landline phones as key communication tools in emergencies. The insufficient 

availability of reliable Internet connections in some of the district offices and unavailability 

of Internet network providers in remote areas of Sindh is one of the reasons that inhibit the 

use of other advanced communication tools that are supported by Internet connections. 

Moreover, local households also do not have adequate access to the Internet. 

Some coastal communities that are prone to cyclone and sea-intrusions do not have 

Internet or even fax availability. Some of the disaster-prone population lives in Katcha 

rural areas, which do not have access to t h e  latest technology. People do not have boats, 

life jackets, and no first aid boxes in times of emergency. This lesser out reach of several 

advanced communication tools for use in warnings and subsequent relief therefore greatly 



 
151 

effects decisions. Thus technologies that support terrestrial reach, such as local TV and radio 

networks,  are being utilized in such areas.  

 9.3.3.4 Policy, Plans & Budget: The survey asked the opinions of respondents on the 

role of policy and plans as a factor that may influence uses and adoption of innovative tools in 

warnings. There were 63% of the respondents of the view that government does provide policy 

and plans but not adequate budgetary support. Twenty-five percent of respondents believed that 

budgetary and policy facilitation of the government is adequate. Only 19% of the respondents 

were of view that government does not provide adequate policies, plans, or adequate budgetary 

support. The text responses however mentioned that other than most disaster-prone regions, 

district based contingency plans are not developed for most of the districts. There were other 

factors that were emerged having significant influence on the innovation-adoption decision 

process at the operational level from open-ended responses.  

 9.3.3.5 Contextual Factors: The open-ended responses provided information about  

relevant contextual factors that affect uses and subsequent adoption of advanced communication 

tools. While most of the respondents agreed to the viability of advanced media tools in efficient 

warnings they also related several contextual factors that either inhibit or promote uses. 

In addition, illiteracy among the rural population is regarded as one of the inhibiting 

factors. Some respondents mentioned the lack of education in general, however some referred to 

specific populations, such as women’s  inability to utilize advanced means of technology: 

“…most of people especially women are uneducated to read and understand the 

 warning messages” . 

 

 Further, poor living conditions and the low awareness of people regarding disasters and 

value of warnings are few contextual factors that influence uses and adoption of warning 

technology. 

“Poor living conditions of urban poor living in slums and rural population near the 

 disaster-prone areas is one of the factors which affect our decision of how to reach  them 

 using technology” (survey respondent). 

 

Some of the respondents also mentioned a lack of political will and interest of NGOs and 

other stakeholders in few districts that greatly affects  a district’s ability to use advanced tools in 

warnings.  
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The prominent themes emerging from the word cloud (Figure 9.4) of open-ended 

responses generated from the Nvivo software identified  poverty related variables such as poor 

living conditions, absence of a technology facilitating environment and awareness of local 

people as playing a key areas of the region.  

 

 

Figure 9.5 Word Cloud- Open-ended Responses 

Source: Generated on Nvivo Software 

 9.3.4.6 Climate Change: The text responses readily mentioned climate change effects as 

one of the factors that prompted uses of technology in Sindh. Historically, Sindh did not 

experience mega disasters other than floods and cyclones. Recently  unprecedented events have 

occurred in other parts of regions that were not disaster-prone previously, prompted agencies to 

use technology as an outreach to a variety of users. 

 “Earlier, no one realized the use of effective and swift technology” (survey  respondent). 

 

“Constantly changing climate is one deterrence, that has created needs to develop  SOPs 

and equip agencies with adequate communication tools” (survey respondent). 

 

“Unprecedented events such as heat wave that killed 18 people, extreme drought,  H11 

out break and hill torrents in Sindh is raising need to upgrade a warning  communication 

based on advanced media and technology” (survey respondent). 
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 The immense need in the present circumstances to save losses of lives and contain 

damages in areas where technology users are abundant means that agencies are prompted to use 

advanced means of technology. A text cloud (Figure 9.4) was developed to illustrate the 

emerging codes around factors influencing the innovation-adoption. 

    9.4 Conclusions 

 The survey findings illustrated key variables that were validated by structured responses 

and that emerged from the open-ended responses obtained from participants at operational level. 

Primarily, the survey findings achieved the aim to establish pattern of innovation-adoption 

among agencies that reach out to users of warnings. A clear picture of how a disaster warning 

system operates utilizing communication technology tools is obtained. A table below illustrates 

the three different levels at which agencies operate within a warning system in Sindh. The 

provincial disaster-management agency and other regional scientific agencies are higher order 

agencies from where warning forecasts are generated or usually imitated. District level agencies 

are responsible to carry out the response in coordination with other agencies on the ground and 

to communicate to the population at local level for preparedness. The survey findings suggested 

that at the provincial and regional scientific levels, the disasters addressed and the respective 

recipients are limited in scope. The recipients of a warning communication at all levels 

adequately reach public officials in response agencies. In most cases agencies communicate to 

media and other intermediary agencies acted as mediums to communicate warnings to the 

specific end users (the public at risk). 

 Integrating results from structured and open-ended questions on the pattern of 

innovation-adoption at each level of operation is explained. The first research question 

examined through survey data illustrated elements of operational decision making in 

innovation-adoption. Overall results showed that among the three the agencies surveyed, 

district level agencies acquire more external support in terms of the provision of technology 

(66.7%) and t h e  facilitation of technology (71.4%) as compared to provincial and regional 

agencies. In terms of sources of external support, the survey also illustrated that district agencies 

acquire most of their external support from other government departments (93%), whereas 50% 

of the responses mentioned community leaders. The district and provincial disaster-management 

agency participants (42.9%) also mentioned international NGOs as source of support. Half of the 

scientific agencies mention the use of external support from governmental and non- 
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governmental sources as a significant element in innovation- adoption. The open – ended 

responses further emphasized the aspects of coordination and technology sharing that 

characterize the innovation-adoption in the region. The respondents also recognized the elements 

of proper policy and planning and advancing media technology and its subsequent usage that 

defines the technology based operational mechanism of warnings in the region. 

 Besides coordination, elements of policy and planning and the overall media ecology 

also contributed in bringing about  innovations in a given system. The open-ended responses 

emphasized that national policy making and planning to establish warning systems in disaster-

prone regions provided a guideline to upgrade practices according to modern practices. The 

advancements in new media technology and its subsequent use in the society further provided a 

social system in which new technology use in warnings became an appropriate step forward. 

The second research question examined uses of technology in a warning system under 

evaluation. The survey questions used variables of usage over time (past, current, future), 

frequency of use, ability to use, reasons to use, and satisfaction with the uses to assess 

involvement with technology. 

  Overall, landline phones appeared as most frequent used tools currently in place. Fax is 

also the most readily used. The use of electronic media is present  across all agencies. However 

the use of FM radio is more frequent at the district level. It was also seen  that the Internet 

(website and email) and the use of social media were not observed at the district level. In the 

text responses, the issue of the telecommunication network emerged as major challenge  for 

remote districts. The varied use of cellular technology (phones) is also distinct at the district 

level. From the clustered bar chart presented below, it can be seen that the use of cellular 

technology is frequent among the three levels of agencies surveyed. However few district 

respondents mentioned never using cellular technology. 

 This trend was further examined and found out that the districts Dadu, Sanghar, 

Kashmore, Jacobabad, Jamshoro, Khairpur, and Sukkur, where cellular technology is 

mentioned as never or rarely used, are in the northern part of the Sindh region (see map). These 

areas are vulnerable to flash floods, urban fires, transport accidents, droughts, and civil 

conflicts according to survey findings. The districts which showed more ready use of cellular 

phones are Karachi, Badin, Mirpurkhas, Hyderabad, Thatta, Tando M khan.  They are in the 

southern side of the region and are vulnerable to riverine floods, civil conflicts, as well as 
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coastal disasters such as tropical cyclone, sea intrusions, and sea splash. The use of cellular 

technology also needs to be defined and understood at this point. For provincial and scientific 

regional agencies the use of cellular technology included use of cell phones as point of 

communication and also cell broadcasting system that connects all users using a broadcasting 

network technology. The implementation of a cell broadcasting technology needs new 

regulatory and administrative arrangements besides involving financial costs. For district 

agency participants, the use of cellular technology is limited to use of cell phones and smart 

phones application. 

Integrating the responses illustrates that advances in a technology in the region, and its 

subsequent use among allied agencies and users, is the main factor that determines the uses and 

adoption of any technology. However, given the economic conditions, disparity and 

geographical distancing of few areas, the factor of reliability of the communication tool is very 

crucial. The respondents readily mentioned the lack of use of the Internet in most cases and 

cellular technology in some cases owing to the unavailability of supporting network 

connectivity. Moreover, the cost of a technology is also an important factor. The participants 

mentioned budgetary cost as one of the key factors that determines their ability to use and adopt 

new technology tools. The contextual factor of poverty, illiteracy, and cultural issues also 

surfaced in the open-ended responses. Further, the issue of global warming and climate change 

is also a significant factor.  

The unprecedented extreme weather phenomenon has altered the vulnerability pattern of 

the region and it keeps on changing every time. This demands consideration of contingency 

plans and warning systems established for those areas that were not seen to be  disaster-prone in 

prior planning measures.. The data was not statistically quantified yet presented a set of 

systematic and replicable procedures for application in similar case study methods using 

techniques of descriptive analysis and cross tabulation. Upon meta-analysis, the addition of 

quantified codes may be developed to assist in the process of causal inferences and cross 

comparisons by purely quantitative investigators. 
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CHAPTER 10 

 

META-INFERENCES AND CONCLUSION 

 

10.1 Chapter Overview 

 Tashakkori and Teddlie (2008) describes a ‘meta-inference’ as “an overall conclusion, 

explanation or understanding developed through and integration of the inferences obtained from 

the qualitative and quantitative strands of a mixed method study” (p.101). In the previous four 

chapters, a dissemination system of disaster warnings was studied from three key perspectives. 

The first perspective emphasized the role of policy making in uses and adoption of media 

innovation, the second brought insights from a managerial point of view, the third set of 

perspectives brought key observations in physical and virtual field settings where innovations are 

applied and perspectives from operational staff as a source of evidence. Guided from the broader 

concepts of diffusion of innovations and risk communication, the findings are integrated to bring 

meaningful insights for research and practices for media innovations in a warnings dissemination 

system. This chapter synthesizes these consolidated findings into four sections. The first section 

provides an overview of the method of developing meta-inferences. The second explains the 

outcomes of the study in relation to the key purposes of the evaluation. In the third section,  a 

media innovation- climate and media adapted model is developed. The framework was 

developed as a result of this conceptual analysis and has both theoretical and practical 

implications specific to the case and other similar settings. 

 The final section illustrates several steps taken in the research in order to provide a more 

holistic understanding of the uses and adoption of media innovation in any given dissemination 

system of disaster warnings. 

   10.2 Road to Meta-Inference 

 The underlying concept that drives this study is that communication of disaster warnings 

is a public service. Approaching disaster warnings as a function of government has several 

research and practical implications. Foremost is the scope and design of the research that can 

illuminate and explain the elements, contents, and factors that undermine or support innovations 

in disaster warnings. The concept of innovation in governance emphasizes the role of policy-

making, management, and operations in innovation development. By applying an evaluative 

research framework this study built a standard against which policies, plans, and practices in a 
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public service delivery mechanism of disaster warnings can be analyzed.  The case study, using 

a case cluster approach, helped stratify distinct agencies within the system to identify meaningful 

insights. The empirical material was collected from policy, managerial and operational 

perspectives in a warning mechanism of governmental settings at all three tiers of the 

hierarchical administrative structure of the warning system (Federal, Provincial, and District). A 

sequential mixed method design was selected as an appropriate approach to collect and analyze 

the empirical material required covering the different aspects of a warning system. The 

sequential method of data collection and analysis informed and refined findings and provided 

conclusive themes at each level of analysis. As described in chapter 4, the structured data 

(documents and interviews), structured observations (physical and virtual settings), and the 

survey (including open-ended questions) were converted and qualitized (Onwuegbuzie and 

Teddlie 2003) for further analysis. The coded data was combined in separate sets, reduced, and 

displayed further in terms of the three research questions. Combined data were recoded and 

further refined categories were developed.  Nvivo software was utilized to consolidate the data.  

 The holistic profile of the data consolidated from inferences obtained from each strand 

provided a meta- inference (Onwuegbuzie, 2003) for the case study. These meta-inferences and 

research implications, taking a holistic approach, served to develop a framework for 

improvement in future research and practice.  

 
Figure 10.1. Structural Features of the Case –Sindh   

Source: Developed by Author 
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 Figure 10.1 illustrates the structural features that were covered in the study using the 

concept of governance. It also illustrates the specific plans, management officials, and field 

offices that were examined in the case of dissemination system of disaster warnings in Sindh.  

   10.3 Meta-Inferences 

 The study examined three research questions to analyze various aspects of innovation 

uses and adoption in communication of disaster warnings. 

RQ#1: What are the key characteristic elements of media innovation in a dissemination system 
of disaster warnings?  

 

RQ#2: What kinds of media innovation are adopted (in use) and are planned in a dissemination 
system of disaster warnings? 

 

RQ#3: What are key external factors that influence adoption of media innovation in 
dissemination system of disaster warnings? 

 

 Coherent with each research question respectively, the integrated analysis provided 

meta-inferences in three key aspects relevant to the uses and adoption of media innovation in a 

disaster warning system a) Adoption to adaptation of media innovation in disaster warnings; b) 

Communication content and tools- degree of transformation; c) Motivating/inhibiting factors 

influencing the uses and adoption of media innovation.  

10.3.1 Adoption to Adaptation of Media Innovation in a Disaster Warning System 

 The first research question attempted to capture the features of media innovation from 

adoption to adaptation stages in a given system. Guided by the concept of adoption- adaptation, 

as described in chapter 4, the core elements at the adoption stage in the policy and senior 

management level, and adaptation at operational level of innovation in governance were 

considered to begin evaluation. In chapter 3, a preliminary understanding of innovation 

development in governmental settings was obtained. This adoption- adaptation model was 

based on a classic public service model (Hartley and Bennington, 2001) for innovation-

adoption. This model illustrated activities and actors involved in a development of any public 

service innovation. The adoption-adaptation conceptualized innovation-development as a 

sequential process where policy-making and managerial decision-making facilitate innovation 

adoption through allocation of resources and initiation of relevant policy and plans for 
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supporting development of innovation. These plans are adapted in uses and operations by 

operational managers and staff. The integrated findings suggest that there are three different 

approaches to develop innovations at each level of governance (Policy-making, Management, 

and Operations): Transitional at policy level, Experience-driven at managerial level, and 

Hybrid at operational level. These are explained here. 

 10.3.1.1Transitional Approach to Innovation in Policy and planning: Adopting an 

advanced technology use and achieving a global standard of risk-reduction principles in 

innovating a disaster warning system are upheld in the policy imperatives of the region. The 

integrated findings brought out  an understanding that at the policy level, a transitional 

approach to innovation development is adopted as a road map to achieve these global standards 

of warning communication practices and technology use in modern practices while dealing with 

the local or regional limitations. As described in chapter 6, the four preliminary core categories 

that emerged as key characteristic elements of media innovation include need determination, 

delegation, ideation, and alternative mechanism. These core categories informed how policy 

and planning measures are approached to develop an innovation with regard to media and 

technology uses. The innovations that are proposed in the planning documents are aimed 

primarily at implementing a non-hierarchical, non-linear communication system with advanced 

modes and tools of communication such as Internet, radio, and cell broadcasting. Realizing that 

the gap between the existing state and the proposed ideal systems has challenges in terms of 

financial, social, and technical limitations, the transitional approach is adopted. The specific 

needs were identified through assessing the distribution of specific risks in the region (namely, 

flood, cyclone, earthquake, tsunami, drought, heat hazard, and other risks) and their respective 

disaster-prone areas (coastal, desert, flood plains, urban settlements, and others). Priority areas 

for improvement in a system were identified. This was aimed at allocating a limited budget first 

to address the most emergent and urgent needs. Several terms were used such as “candidate 

locations” or “disaster hotspots” to determine where change is most needed. Only the most 

vulnerable districts of Sindh were pre-selected for concentrated risk management. Of 27 

districts in Sindh, 13 were categorized in national plans as high- or very high-risk regions. Pilot 

initiatives were taken in districts of very high-probability of disaster, such as Badin and Thatta. 

To facilitate the ground for implementation of ideal solutions, delegation of responsibilities, 

developing standard operating procedures (SOPs), provisions for community awareness and 
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skill-based trainings of local emergency officials were employed. Most significantly, alternative 

mechanisms, tools, and modes for communicating warnings and transforming the system were 

proposed as key transitional strategy. These short-term solutions were proposed as time bound, 

limited scale solutions until capacity and capability to implement an ideal form of innovation is 

achieved. 

 10.3.1.2 Experience–Driven Innovation in Management and Decision-making: At 

the managerial level (senior management and decision-making), the key innovative practices in 

media usage were developed as a result of lessons learned from previous disasters. New ways 

of disseminating warnings (standard operating procedures (SOPs) and novel technology usage 

were learnt from previous disasters. The planning documents contributed by management were 

also experience-driven contingency plans. Flood contingency plans, and cyclone contingency 

plans for Karachi are a few examples. New practices are added along with new experiences or 

failures in disasters each year. The management has established new procedures and utilized 

new media tools for the ten most-experienced disasters in the region, such as floods and 

cyclones. In view of recent heat hazards, where 1000 people were killed in an urban city of the 

region, new SOPs and media practices were initiated for future prevention and preparedness. 

These initiatives towards media innovations were contingent on the extent of discretion and 

support of other federal agencies. For example, in scientific agencies, the initiatives were 

largely taken by central agency, whereas for the provincial disaster-management agency, the 

central agencies only acted as facilitators, and discretionary authority to initiate new ideas 

rested with provincial agencies.  

 10.3.1.3 Hybrid Innovation in Operations: The integrated findings suggested using a 

hybrid approach in adapting to innovations in disaster warnings at the adaptation stage. The 

communication of warnings operates as a system and involves various technical and non-

technical sources of information critical for preparedness. The inter-linking of information 

sources and media in operations presented a hybrid structure in which new practices were being 

developed. The source agencies had utilized Internet website as a main medium where 

information for public from all sub regional information was consolidated. Field offices were 

equipped with media tools with active engagement with agency recipients and media for 

onward communication to public at risk. The establishment of district disaster-management 

agencies (DDMAs) was designed as a coordinated institutional and legal arrangement to use 
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and adopt innovations as a shared resource. The limited capacity and ability in the field and ad 

hoc (temporary/ improvised) nature of emergency managers at the operational level had given 

rise to the hybrid forms of innovation development. The task of maintaining an early warning 

system is given to the district coordination officer (DCO) as an additional charge of DDMA. 

Civil defense, revenue, irrigation, and police departments were delegated to develop early 

warning systems and to establish media to announce warnings and updates. The police 

department was responsible to communicate warnings for safer evacuation. The operational 

data also provided information about using a hybrid approach at the local/district level in 

coordination among various governmental departments for sharing technological resources. The 

provision of landline connections from the Telecommunications Department and the use of the 

wireless police system for warnings and safe evacuations are two operational examples. 

10.3.2 Communication Content and Tools- Degree of Transformation 

 The second research question attempted to explicate features of uses and adoption in a 

warning system at each level of analysis. The study conceptualized the kinds (contents and 

tools) of change involved in media innovation by integrating the concepts in disaster warnings 

in risk and crisis communication scholarship with the emerging media technology and global 

risk governance approaches in modern disaster warning communication. In this regard, chapter 

4 discussed three communications aspects in a warning system that needs to be included for 

widespread preparedness and effective warning mechanism. First, a transformation from a 

linear to a non-linear communication system, second, a change from classic/traditional modes 

to networked communication, and thirdly a change from traditional communication tools (one-

way) to advanced (two-way) tools. It is significant to observe that how and what shapes this 

transformation, has collectively taken place in the case examined. 

 10.3.2.1 Communication System- Uses and adoption: The current communication 

system in the region is linear in fashion, following a warning chain from primary sources to 

secondary and tertiary sources to reach a different set of recipients at each level. Primary 

scientific sources send information to related agencies and mass media. Provincial disaster-

management agencies reproduce the information and pass it on to district agencies. Mass media 

is used to transmit information to the general public. District agencies transmit warnings to end-

users (the public at risk) either directly or using local media networks. In view of advancing 

technology and the growing need to adhere to global principles of risk reduction through 
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establishing people-centered and nonlinear warning system, there are two kinds of innovations 

that are conceived, initiated, and developed in the region. The first is an advanced technology-

based system that allows for non-hierarchical flow of communication among actors/users in a 

warning system. Second; a community based warning system that allows local community 

involvement in establishing a warning communication system. The conception of these two 

systems in policy and planning, in initiation at decision-making levels, and in operational use in 

the field vary widely. The communication system for uses and adoption of innovation is 

commonly considered to be composed of two components across each level of analysis. The 

first component is source-focused with respect to communication among DMAs (Disaster 

Management Agencies such as NDMA-PDMA-DDMAs). Policy actors proposed a non- 

hierarchical communication system and an upgrade in terms of promptness and swiftness of 

warning dissemination. The scientific agencies (PMD and allied warning agencies) are termed 

as a primary source from where the forecast should be generated simultaneously to all 

intermediary sources in a warning system. This includes disaster-management agencies at all 

levels and also media and local NGOs. A radio telemetry control system is proposed to connect 

all intermediary sources with the primary scientific sources in a system for non-linear 

communication. Due to a scarcity of budget resources, alternatives such as using GPRS, VPN 

or ISDN systems are proposed. The communication system in practice, however, showed that 

the transformation from a linear to a non-linear system has not fully followed the concept as 

envisaged by policy actors. At the provincial disaster-management level of Sindh, a parallel 

system on a limited scale is initiated that falls between the two traditional components of a 

current and proposed dissemination system. This parallel system can be described as a semi-

linear system. As described in chapter 7, it allows the semi-linear system of PDMA Sindh to act 

as a source communicating to the end-users and district based agencies simultaneously and 

without hierarchy. The system utilizes SMS alert technology through an arrangement with the 

Pakistan Telecommunication Authority and NDMA to send warnings in case of a flood 

emergency. The second component of a communication system is user-focused in respect of 

communication between district management agencies with the public at risk. The plan 

proposes the use of a new multiple dissemination system that allows for the use of alternative 

tools available with local government departments, such as police wireless systems, Mosque 
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speakers, and SMS volley systems. Furthermore, in case of floods, a dedicated radio control 

system is proposed for quicker dissemination of warnings. 

  The idea of using a community-based early warning system (CBEWS) is a people-

centered system and is originally proposed as a substitute for the mechanical warning system as 

a multiple dissemination system at the local/district government level. Local stakeholders such 

as NGOs, media, other cooperative agencies at the local level, and the public at risk .are 

engaged within this framework. This system is not a desired system for policy makers in terms 

of reliability, however, it is proposed in view of the scarcity of budget and infrastructure in 

various districts due to low socio-economic conditions. 

10.3.2.2 Communication Modes/Means: The approach taken in uses and adoption of modes 

of communication is both risk and user specific. Phone (landline), and fax are the main modes 

for communicating warning information to agency users. These modes were supplemented by 

alternatives such as advanced media technology based modes of communication such as 

Internet (email and web), mobile phone/SMS, and virtual private network (VPN). The criterion 

for adopting new modes or means of communication was the speed with which a message can 

be transmitted. The phone and fax remain the main modes of communication at all tiers of 

government considering the numerous variables of use such as frequency, ability, and 

satisfaction of use. The advanced modes are used where technology infrastructure is available 

and the capability of the staff is adequate. For specific end users such as the public at risk, the 

classic communication modes are still in practice. These include word of mouth (public address 

system), local print and electronic media, loud speakers (using Mosque resources), and sirens. 

This practice is supplemented by alternatives in advanced communication modes such as the 

Internet (web and email) and wireless systems (police and civil defense resources) wherever 

possible. 

 The adoption of different modes of communication is also risk specific. For frequent 

and more geographically distributed risks in the region, such as floods and cyclones, the 

advanced modes of communication such as cellular technology/SMS broadcasting are utilized. 

For drought, tsunami, and other disasters traditional modes of communications are preferred. 

 10.3.2.3 Communication Tools: The integrated findings suggest three advanced 

communication technology/tools are used and adopted for media innovation in a warning 

system. These are Internet, cellular technology, and radio broadcasting. The approaches to such 
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uses and adoption vary among contexts in which these technologies are applied. In chapter 7, it 

was illustrated that the planning documents consider two forms of applications in utilizing 

cellular technology. Firstly, SMS-PP, is a commercial bulk message alert system that requires 

registration of individual recipients and that enables a localized warning system to all 

subscribers. The other form of application of cellular technology that was proposed is SMS-CB, 

a message broadcasting system, which if initiated by individual organizations has huge costs. If 

coordinated using the telecommunication regulatory authority it can be implemented cost-free 

in agreement with cellular companies. This form of technology adoption is recommended for 

application in order to utilize cellular technology by PMD as a primary source. In practice, 

neither of these systems has yet been initiated by PMD for the Sindh region. However, at the 

provincial disaster-management level, the cellular technology was utilized in both kinds and 

forms (SMS-CB and SMS- PP). However, SMS-PP was adopted as a user specific low- cost 

commercial option to communicate warnings and critical information only among agencies. In 

view of its technical limitations, the management intended to extend this service to the public to 

only to a limited extent with subscription on demand. Management adopted the SMS-CB as a 

risk focused no-cost approach. In view of recurrent floods in the region, arrangements with the 

Pakistan Telecommunication Authority, the National Disaster Management Authority (NDMA) 

and the cellular operators in the disaster-prone regions of Sindh were made to send cost-free 

SMS as a message broadcasting mechanism during the  past two years. The SMS broadcasting 

is localized in content and these messages are sent in Sindhi and Roman Urdu style to all users 

for convenient reading.. In virtual spaces, official websites, these SMS sent in view of heavy 

rains and flood situations are regularly updated. In district operations, the use of cellular 

technology is not technically advanced. Cellular phones are used frequently as an alternative 

mode of communication to landlines. The frequency of mobile phone use in the region has 

made it a convenient tool for communication among various stakeholders for effective 

transmission of messages. 

 There are various ways in which Internet technology is being used and adopted for 

warnings. In policy documents, the (VPN) virtual private network and LAN (local access 

network) are advanced technical variations in utilizing Internet technology. These forms of 

Internet technology are preferred for effective communication among different agencies in a 

warning system. At the management level, the Internet is utilized for email and web-based 
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communication. Email serves for communication among agency officials. The web serves for 

communication with large audiences such as media and public. In virtual spaces, the Internet is 

the main source of official information on the web for media and general public. Both scientific 

and disaster-management agencies have official websites where specialized warning centers 

have dedicated web pages for contact and information. The provincial disaster-management 

agency (PDMA) is also utilizing the Internet to provide real time updates in view of weather 

events and sea monitoring levels for any coastal emergencies. The content and format of these 

alerts are localized and available in the Sindhi and Urdu languages. However, the format of 

these alerts is scanned fax messages, either press releases for media or official memoranda for 

agency to agency communication. In district operations, the Internet is geographically limited 

and used only for agency-to-agency communication in the form of email. This too is dependent 

on availability of electrical power and Internet infrastructure in different districts. The use of 

broadcasting or radio technology is also used in the system differently at each level of 

dissemination. In policy documents, radio is considered to be one of the main modes of 

communicating with the public at risk. In chapter 7, the findings illustrated that planning 

documents proposed using a radio broadcasting system for multicasting early warning service 

utilizing the existing radio broadcast networks. The radio broadcast network sends warning 

information to local broadcasting stations (PBC) through dedicated lines. This information can 

be sent as radio warning alerts to all listeners. At the provincial and regional levels of 

dissemination the use of radio- based communication system is infrequent. At the district level, 

the use of local FM channels is a main and unique form of utilizing radiobroadcasting 

technology, especially in areas where advanced telecommunication infrastructure is not 

available. The higher use levels by radio listeners are more in areas where cellular and cable- 

broadcasting networks are rarely available. 

10.3.3 Motivating/Inhibiting Factors Influencing Media Innovation 

 Overall, three key factors were significantly common across all levels of analysis. These 

are cost, context, and climate change. All three can serve as both motivating and inhibiting 

factors depending on their treatment in policy, plans, and practice. 

  10.3.3.1 Cost: Three cost variables were identified: administrative budgets, cost of 

technology, and maintenance costs. These variables work against the transition from a linear 

communication system to a horizontal one, especially at the provincial level of management. 
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Cost limits the capacity of the government to innovate and implement desired solutions. In the 

policy documents, cost is the main factor identified as a constraint on the implementation of 

technology-based alert systems such as SMS-based alert systems, VPN, V-Sat, or radio 

broadcasting systems (MHEWS, 2012). The policy makers therefore offered alternative, short 

term, pilot projects as transitional measures in recognition of the cost factor. 

 “ It costs a great deal of money and takes a long time to establish a Lai Nullah-Type 

 flash flood EWS. Therefore, an alternative in which the implementation cost and  time 

can be minimized and the effectiveness is still acceptable should be  considered” 

(MHEWS, 2012, P.135). 

 At the managerial level, the use of an SMS-PP bulk system was preferred as a low- cost 

commercial option for sending out timely alerts to government officials and response agencies. 

The managers emphasized that the current budget allocation does not allow the agency to 

purchase a SMS-Broadcast alert system, which requires a huge financial outlay. The low- cost 

option has technical limitations and cannot be extended to the at-risk population. In the case of 

flood emergencies, which are damaging and occur regularly in most parts of the region, the 

agency initiated a cost-free option, namely sending alerts. However, the data showed provincial 

departments considered cost more of a factor that influences their decision to adopt than is the 

case with district agencies. 

  10.3.3.2 Context: Five variables of context are identified as common across all levels of 

analysis. The first variable is topographic/geographic context. The policy actors have specified 

priority regions in accordance with the topographic distinctions of areas for identifying the 

probability of risk. Six districts for which DRM plans are developed correspond to specific 

geographic areas for specific types of disasters. The scientific agencies have topographic 

considerations for installing monitoring equipment and assessment in order to formulate 

warning forecasts. The management uses topographic distinctions for functional efficiency. The 

decision to use and adopt various technology  options is also geographically specific. The 

districts that are geographically sparse (arid areas in drought conditions), were not considered 

for message broadcasting alerts or advisories. The two regional offices of provincial disaster-

management agency are strategically located as forward bases for disaster preparedness. In 

district operations, the remoteness and geographic distancing amounts to differences in various 

technology uses. In remote locations, communication infrastructure is not available, and the use 
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of terrestrial networks and encouraging community based warning system are therefore the 

consideration. 

 The second context variable for consideration is administrative context. The scientific 

agencies in a warning system are centrally/federally administered. In Sindh, the management 

and operations are subject to the decisions of central office. The provincial disaster-

management agency of Sindh is independent and is linked with national disaster-management 

agency at the federal level only for facilitation and coordination purposes. At the district level, 

the administrative context of district agencies as ad hoc and as seasonal emergency managers is 

the major impediment to any sustainable initiative to use technology in new ways to 

disseminate disaster warnings. The uses and adoption of new media tools advance only if a 

district coordination officer is willing to innovate and is capable in the advanced uses of media 

technology. Further, district management agencies are not specialized, dedicated emergency 

management offices, and are designed to operate with tasks distributed among local 

government departments, stakeholders, and community networks. The lack of expertise in 

decision- making and operations at the district level for warning-specific communication 

strategies is the unique context that influences the innovation development process. 

 The third variable is a technological context. The geographic spread of various 

technologies and the expanding user base at the district level is one of the key factors that 

determined the speed of transition from traditional to advanced communication tools. The 

expansion of private media and the telecom industry is a major phenomenon that characterizes 

the emerging social system in the region. The private telecom industry (landline, cellular, and 

Internet) has expanded its network bases in most parts of the country except for a few remote 

areas. In contrast, terrestrial and cable broadcasters (TV, Radio, and FM) has expanded their 

networks in almost all parts of the region. For example, the SMS -based alert system initiated 

for flood-based warnings was a success in the flood plains region. When a similar initiative was 

undertaken for drought advisories in arid and remote areas of the region, agencies wre  unable 

to  implement  it. The desert region lacks an adequate cellular network and Internet access thus 

requiring an alternative strategy to reach the population. 

 The fourth context variable is socio-cultural. The innovative use of technology by 

various users in the system (agencies and public) was also determined on the basis of socio-

cultural needs and capability. Across each level of analysis the language, culture, or a belief 
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system, poor living conditions, and low literacy levels were main indicators of a socio-cultural 

context. The socio-cultural context influences the uses and adoption of media innovations 

largely with respect to determining user capacity in uses and adoption. 

 The fifth variable is the business and regulatory management context of the region. For 

policy actors and decision-makers at the provincial disaster-management agency of Sindh, the 

specific context of regulatory and legal management is a fundamental factor in achieving a 

desired communication system. In view of cost, geographic, and technical limitations, media, 

telecommunication, and radio broadcasting networks need to be utilized in a variety of ways for 

even dissemination of warnings across all end users in a system. The regulatory agencies from 

public sector and the private business firms in each area or medium to be coordinated in order 

to facilitate the dissemination of warning alerts using any of the communication networks. 

Currently, the telecommunication network is utilized through this arrangement in the case of 

flood warnings only to reach a limited number of users in disaster-prone areas. 

 10.3.3.3 Climate Change: The factor of climate change has variably impacted the 

approaches to innovation development, and its respective uses and adoption in a system. The 

climate change factors have led policy and managerial actors to adopt a risk-focused approach. 

The nature, scope, and geographical expanse of risks posed to the region are constantly 

changing with the change in climatic conditions. Floods were considered to be historical risks, 

although they still occur in the region on an almost annual basis. However each time damage 

occurs, it happens in an area where risk was unanticipated. In the case of cyclones, the 

frequency of risk is constantly increasing in the region, and in the case of droughts, the severity 

of the risk has increased in the past few years. Some new risks were never anticipated as risks 

that lead to disasters, such as tsunamis, earthquakes, and heat hazards. A recent death toll as a 

result of an extreme heat event in urban areas of Sindh was unprecedented and led managers to 

devise new procedures for communicating advisories and alerts. The constantly changing 

climatic effects have invalidated policy and managerial approaches to demarcate risk prone 

areas and to prioritize specific initiatives and budget allocations.  

10.4 Issues Identified in Current Settings 

 This case examined several issues that emerged in terms of media innovation policy, 

plans, and practices. In a given context, policy-making is largely a function of national 

government. Media innovations that were conceived at policy level were conceptualized as 
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warnings primarily within the purview of meteorological disasters. The communication-based 

policy and planning thus focused solely on natural disasters. The managerial and operational 

level data suggest that disaster managers also encounter civil conflicts and terrorist incidents, 

which generate the need to communicate critical information for preparedness and safety. 

Coordination among policy domains at the national level and various levels of government can 

achieve policy coherence. 

 The role and scope of disaster-management agencies in a multi-hazard warning system 

are limited as an intermediary source in a warning system. In practice, however, the 

discretionary and autonomous structure of disaster-management agencies has given rise to 

development of independent innovations in the regional context. The risks that were anticipated 

in policy and plans were based on both historical and climate change trends, however, there 

was no provision made in the policy to achieve synergy in policy and planning measures with 

the ever changing climatic risks in the region. The failures in timely communication of heat 

hazards are one example where the agencies had prepared no procedural or communication 

strategy until it claimed thousands of lives in 2015. 

  It is also acknowledged that context has an impact directly on innovation determinants, 

processes, and outcomes (Tidd, 2001). In regard to policy-making and planning, as explained in 

chapter 6, the national level policy-making and plans served the very basis of a disaster warning 

system in Sindh. Sindh does not have any exclusive early warning system planning for the 

region. It, however, has developed a provincial disaster and risk management plan (DRM) and 

district DRMs for the six most vulnerable districts. The national multi-hazard early warning 

system comprehensively covers the planning for the entire region including the region of Sindh. 

The managerial perspective agreed that current national policies incorporate global action 

points in risk-reduction policy and planning. They disagree on whether the policies and plan 

provide a context-specific roadmap for implementation. It was also found that most of the 

progress was made in monitoring or assessment function of warnings, while a proper 

dissemination network that ensures delivery of warning to end users is inadequate. New 

initiatives and innovations are constantly being developed and implemented with each 

experience of disaster in the region. The downside of this approach is that the critical time of 

disaster response was lost and so the extent of loss from a disaster is greater. Secondly, the 

initiatives taken as a result of this approach, resulted in only patchwork of improvements. It is 
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important to realize the multiple organizational context of a disaster warning system in an 

innovation development of warnings. Each organization’s capacity and ability to innovate 

contributes to the development and sustainable implementation of an innovation. The primary 

source agencies in a warning system were centrally administered with their regional offices in 

Sindh. A national EWS plan was developed by the central government. The limited discretion 

to use or adopt innovations in the case of scientific agencies in the Sindh region largely 

impacted the operational mechanism of communicating forecast information to regional 

disaster-management agencies. The decision-making was largely confined to senior 

management in the central headquarters and regional managers had limited role in initiating 

region-specific initiatives. The provincial authorities in disaster-management agencies were 

autonomous and had discretionary powers to initiate an innovation. However, the provincial 

authority had not developed any region specific communication plans for innovation 

development. Provincial agencies were functioning as independent organizations and linked 

with central disaster-management agencies for broader policy guidelines and facilitation 

purposes. The DDMA’s operations are seasonal in nature and are only activated in respective 

disaster-prone district locations in the event of an impending disaster; otherwise they remain 

non- operational. There is currently no official website or social media platform for any district 

agencies in Sindh. District management authorities for disaster management were operating 

within the purview of district government with warning communication as an additional task. 

Thus district officers were serving as seasonal emergency managers. 

Given the extensive discussion on combined inferences and the corresponding issues 

there are key theoretical and practical implications that arise. 

   10.4 Theoretical and Practical Implications 

 This micro level account of innovation development raises several implications for 

research and practice. Previous theoretical approaches utilized the diffusion of innovation 

framework from the lens of organizational and crisis communication (Taylor and Perry 2005). 

This study has utilized the diffusion of innovation framework from the lens of governance 

integrating the concept of warnings as a form of specialized risk. It proposes a framework that 

can help theoretically illustrates the innovation context in less resourced regions. 
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10.4.1 Extension of Risk Communication, Media Innovation, and Adoption Theory 

Scholarship- A Scarcity-Abundance Framework 

 The existing literature on innovation in governance has included much information on 

forms of governances in different governmental settings (Hartley, 2007) but has not discussed 

the issues from an innovation perspective. This research extends scholarship in risk 

communication studies and innovation in governance from a perspective that accounts for 

variations in uses and adoption across different tiers in governmental systems and across 

different aspects of change through media innovations. 

 Wejnert (2002) theoretically conceptualized the environmental context of macro level 

innovations such as public sector innovations in the integrated model of diffusion of 

innovation. This research was guided from the concept in an attempt to account for variations in 

different contexts. Earlier the evaluation was informed by the variables in the integrated 

diffusion of innovation model (Wejnert 2002) in relation to the environmental context. Those 

variables were grouped into four categories a) geographic settings b) societal culture c) political 

conditions and d) global uniformity, and are likely to affect usage and adoption of innovations. 

In the case examined, while the above factors emerged as variables that influenced uses and 

adoption of innovation, the evaluative framework of research helped refine the existing 

variables and added more context- specific variables of relevance to media-related innovations 

in governance. 

 In terms of risk-communication flow, the previous explanatory framework of risk 

communicated through warnings mentions a number of actors (Kasperson, Renn et al. 1988) 

and identify media as key transmitters of risk information. This research illustrates how mass 

media can serve as connectors between a government and its people across all communication 

levels. Scientific agencies send out warning alerts to the general public through mass media. 

Broadcast media (TV and radio) are key communication modes at all dissemination points in a 

system. Media training and engagements are to be considered effective strategies to strengthen 

a warning communication system. With the expansion of media broadcasting networks across 

remote and geographically sparse regions, and the use of local FM channels and terrestrial 

broadcast networks, we see a have greater ability to reach remote locations than with other 

technological tools. 
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 In terms of the research conducted in the area of innovation in developing countries, the 

previous literature on innovations in less-developed regions affirms that the contexts in which 

innovation development takes place is embedded in scarcities not widely present in 

industrialized nations (Srininvas and Sutz, 2007). The ability to innovate in the given context 

was linked to scarcity of sufficient budgetary and human resources, time, infrastructure, and 

adequate region- specific planning to serve the communication needs for the entire region. In 

line with earlier conceptions on innovation adoption in less-resourced regions, the inferences 

from innovation adoption at the policy level indicates a transitional approach taken by policy 

actors as derived from common learning matrix of concerns on variables of scarcity. 

  Primarily, the three differential approaches that characterize innovation adoption at 

different levels of government provide fundamental information on the key issue of capability 

and resource failures. The anticipation of this scarcity of resources and capability led to various 

alternative strategies that were developed to address the concerns. The scholars (Srinivas & 

Sutz, 2008) termed this approach as a complementary and a “temporary” stage along the way to 

technology and global homogenization. In the existing literature, the scarcity-induced 

innovations (SII) is the preliminary framework that illustrates the fact that in an effort to 

overcome scarcity challenges, developing societies adopt different ways unique to their 

contexts to achieve similar outcomes. However, this study may extend this existing concept by 

adding that a scarcity in one aspect can be compensated with other aspects in less-resourced 

regions that are abundant. The managerial and operational level approaches to innovation both 

indicated that capacities were built as a product of experiences and practical problems. 

Whatever innovations occurred at the sub-national level of a disaster-management agency and 

the operational level indicate that the factors that were abundant were being utilized to 

compliment the scarcity of resources and skills of agencies in a warning system.  

 The sole focus on scarcity results in a failure of scholars and practitioners to 

acknowledge the features that are abundant in the contexts where innovations are applied. Only 

by harnessing the potentials available in various contexts can the scarcity of resources, 

infrastructure, and skills be addressed effectively. This evaluative research contends that 

contexts that characterize “abundance” can address the challenge of scarcity. At managerial 

level, the utilization of capabilities of cellular media operators, and the broadcasting of flood 

warning messages at specific geographical locations free of cost are one examples that 
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illustrates this point. At the operational level, the abundance of terrestrial broadcasting network 

in one region, and the expansion of cellular networks and subsequent use in the given case can 

illustrate this point further. In regard to Sindh, the flood prone districts have adequate cellular 

networks, while in drought-ridden areas terrestrial broadcast networks are more available. The 

scarcity of a communicative network in one region can inform of abundance of alternative 

communicative networks that can be utilized as a means of communication. Media and 

technology specific regulatory agencies and their representative business firms in the region can 

be identified. The specific risk focused initiatives can be taken in each region to communicate 

warnings in each region. The current innovation development in the region at the district level 

has incidentally taken the hybrid approach because of scarcity of resources in any single agency 

for effective dissemination. The expansion of media and cellular networks in different regions 

have given rise to uses and adoption of similar modes of communication and have served as a 

shared resource for public agencies in times of disaster.  

10.4.2 Need for a Media-Climate-Change-Technological Adaptation 

 Alongside the conceptual understanding of the unique contexts that account for the 

variations in the system, the research has other practical implications for the case study in 

particular and for similar regions in general. The major problem that arise from the discussion 

of issues in this chapter is that the organizational and policy disconnects from the region by not 

proposing relevant and context specific plans where the uses and adoptions are implemented. In 

addressing this need, incorporating updated information about regional social, administrative 

and economic contexts is significantly important. It was also identified that three key areas in a 

warning dissemination system are constantly increasing and expanding in scope and have been 

fundamentally significant players in shaping a dissemination system of warnings in the region. 

A more pragmatic approach is therefore required to attend to such constantly changing 

dynamics in any given context. The provincial and district plans do need communication-based 

measures, especially early warning-based policy and planning measures, that foster innovations 

in a dissemination system. A specific plan in such circumstances must allow regular research 

and periodical updates in setting priorities and in developing strategies following the plan that 

could address the shortcomings in the even uses and adoption of media innovations. 

 Primarily, the policy actors should take a media, climate-change, and technology- 

adapted approach in their policy and planning imperatives. Three periodical activities by policy 



 
174 

actors using a media, climate-change, and technology-adaptation approach can help achieve 

successful adoption of innovations. The first step is geographic. The second is identifying 

specific regulatory agencies, business firms, or relevant stakeholders in mapped regions. The 

third is devising communication-specific plans for implementation. The findings suggest that 

topographic/geographical factor have remained key factors in prioritizing areas in view of 

budget scarcity. The geographic areas in a region can be demarcated with respect to the 

availability of adequate terrestrial broadcasting networks, broadcasting, or radio wave. The 

associated risks in the region in each region can be identified. The constantly changing 

dynamics of mass media and telecommunication industry in the region offers avenues for 

extending the reach and speed of a warning dissemination without worrying about cost or 

technical limitations. Governments in less-resourced regions may utilize public policy 

initiatives to regulate media and telecom industry to issue disaster warnings as a public service 

message to all users in the system simultaneously. Previous risk specific attempts have proven 

successful in the region. As a viable option, considering the wide terrestrial and networking 

scope of media and telecom industries in the region, the ideal non-hierarchical, and horizontal 

communication system can be achieved in less-resourced regions at par with practices in the 

developed world. 

 In terms of risks associated with natural disasters, climate change effects should be 

monitored regularly at the assessment level of a disaster warning system. The constant change 

in weather phenomenon has led managers to devise new communication strategies for risk that 

were not considered as threatening in traditional risk assessment and planning. The heat hazard 

in 2015 is a  given case study illustrates this point. The agencies may consider reviewing the 

areas and risks that are not historically considered in risk communication planning and devise 

contingency planning for unprecedented extreme events. 

 In view of the findings, it is also suggested that other specialized agencies, such as civil 

defense and police systems, may be added as primary sources for warnings in case of risks of 

civil conflicts or terrorist attacks. The task of developing forecasts should be separated from the 

dissemination task of government. The disaster-management agency should be made the focal 

agency for all kinds of risks in the region and is where scientific and specialized agencies 

should direct their primary warning forecasts for further dissemination to the public. Provisions 

should be made in regional disaster-management agencies for specialized/trained media officers 
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who are able to effectively simplify the technical/ scientific terms and develop warning 

messages in accordance with the mode of communication in the system. 

10.5 Conclusion 

 The conceptual inferences led to the overarching approach and corresponding factors 

that limit or promote transformation of a communication system, modes, and tools in view of 

ongoing technology changes and global risk-reduction practices. The implications of these 

findings for communication research and practice are now examined. The research has 

attempted to inform the challenges and opportunities in the less developed world in achieving 

an even spread of technology adoption in view of inequalities. As the world continues to 

industrialize and to urbanize, it is continually creating conditions for more and worse disasters 

(Quarantelli 1995b). In that sense, the world can be seen as more risky than ever. With the 

expansion of new communication technology and its use in disasters, the magnitude and 

frequency of disasters is increasing at the same time. Along with the new age of “extreme 

weather,”  has come the evolution and maturation of communication and media technology in 

disasters. Globalization and technological advancement, with its promises of greater potential 

for effective communication deserves examination of how it poses challenges and offers 

opportunities for agencies and people to interact and engage in exchanging risk-related 

information for preparedness and response. 

 There is a need for further scholarly and professional discussion to explore the factors 

that play a role in determining the use of media and technology in developing countries. This 

dissertation provides the basis for further refinement of both theoretical and practical concepts 

around disaster warning systems informing the degree of transformation and change. 

 As outlined in the introductory chapter, the research problem this dissertation aimed to 

address was the challenge of communication glitches in disaster preparedness and responses 

that occur with regularity among poorer communities. The global survey on early warning for 

natural hazards by the United Nations International Strategy for Disaster Reduction (UNISDR) 

stated that despite a global risk-reduction emphasis on policy-making, planning, and improving 

technical capacities for disseminating warnings, the progress in facilitating responses through 

warnings has been relatively slow in developing countries particularly at the national and 

community levels (Basher et al., 2006). To understand and adequately address the growing 

phenomenon of uneven preparedness in developing countries, it was important to conduct an in 
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depth yet holistic understanding of the degree of globally promoted transformation in warning 

systems through innovation. This study generates knowledge to understand innovations with 

respect to less-resourced regions and also provides recommendations for developing a 

framework for improvements in a disaster warning system through media innovations. Given 

the need of the theoretical and applied communication research in risk/crisis communication 

paradigm, a first step had to be taken. Even if it is a preliminary step, it establishes a fresh 

perspective in disaster warning and communication research. 
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APPENDIX A 
 

HUMAN SUBJECTS (IRB) APPROVAL LETTER 
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APPENDIX B 

 

INFORMED CONSENT FORM (INTERVIEWS) 
 

Florida	State	University	(FSU)	Behavioral	Consent	Form	

“EVALUATING	USES	&	ADOPTION	OF	MEDIA	INNOVATIONS	IN	DISASTER	WARNINGS:	

A CASE OF A DISSEMINATION SYSTEM IN THE SINDH PROVINCE OF PAKISTAN” 

Please read this form carefully and feel free to ask any questions you may have before 
agreeing to be in the study. 

You are invited to participate in an interview for a research evaluation of uses of media 
technology in dissemination of disaster warnings. Your views in the policy initiatives taken to 
use new media technology in disaster warnings are important. The interview will be conducted 
face-to-face or using Skype and will be audio-recorded using a digital voice recorder. The 
interview takes no more than one hour. Please indicate your willingness to participate and 
share your Skype ids if so required. We also may need you for follow up questions. 

RISKS AND BENEFITS OF BEING IN THE STUDY: 
The study has minimal risks. Your personal identity and information will not be 

recorded and all other information obtained will remain confidential to the extent permitted by 
law. The views and statements are utilized for research and evaluation purposes only. Your 
views will not be shared with any government entity or organizational professional. In any sort 
of report we might publish, we will not include any identifying information. All Skype Ids will 
be deleted after the interview is conducted. Research records will be stored securely. The 
recordings and transcriptions are only accessible to the supervisory committee. The benefits to 
participation are manifold. This study will explore the pattern of uses of new media innovations 
in disaster warnings focusing on the Sindh region of Pakistan, as a case study of developing 
countries. You will get an opportunity to analyze the current policies to improve service. Your 
participation is completely voluntary. 

CONTACTS AND QUESTIONS: 
I, Mariam Shaikh, a doctoral candidate at Florida State University, am conducting this 

study. You may ask any question at ms10v@my.fsu.edu. If you have a question from the 
advisor, you are encouraged to contact Dr. Stephen McDowell (Major Advisor) at: UCC 4105 
University Center C. Florida State University.Tallahassee.Florida.32316. Phone. (850) 644-
8642. Email: steve.mcdowell@cci.fsu.edu 

If you would like to talk to someone other than the researcher(s), you are 
encouraged to contact the Institutional Review Board (IRB) of Florida State 
University at 2010 Levy Street, Research Building B, Suite 276, Tallahassee, FL 
32306-2742, or 850-644-8633, or by email at humansubjects@fsu.edu 

PLEASE INDICATE YOUR AGREEMENT ON FOLLOWING STATEMENTS OF 

CONSENT: 

• I have read the above information. 
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• I consent to participate in the study. 

• I grant permission to audio-record the interview. 

• I agree to participate in Skype Interview and share my Skype id if 
needed. 

• I agree to be contacted for follow up questions if needed. 

• 

Note: *Checking the statements above confirm your participation in the evaluation study. 
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APPENDIX C 

 

INFORMED CONSENT (SURVEYS) 

 

Florida	State	University	(FSU)	Behavioral	Consent	Form	

“EVALUATING	USES	&	ADOPTION	OF	MEDIA	INNOVATIONS	IN	DISASTER	WARNINGS:	

A CASE OF A DISSEMINATION SYSTEM IN THE SINDH PROVINCE OF PAKISTAN” 

Please read this form carefully and feel free to ask any questions you may have before 
agreeing to be in the study. 

We request you to participate in a brief survey for a research evaluation of uses of media 
technology in dissemination of disaster warnings. The survey takes no more than 15 minutes to 
complete. Your views and experiences in the activities being done using new media technology 
as a tool to send disaster warnings are important. Once you agree to participate, you will be 
shared a link to an online questionnaire. You can access the survey from any computer with 
Internet connection. Please submit your responses at your earliest. If you find any difficulty in 
completing the survey please contact for assistance. 

RISKS AND BENEFITS OF BEING IN THE STUDY: 
The study has minimal risks. Your personal identity and information will not be 

recorded and all other information obtained will remain confidential to the extent permitted by 
law. The views and statements are utilized for research and evaluation purposes only. Your 
views will not be shared with any government entity or organizational professional. In any sort 
of report we might publish, we will not include any identifying information. All Skype Ids will 
be deleted after the interview is conducted. Research records will be stored securely. The 
recordings and transcriptions are only accessible to the supervisory committee. 

The benefits to participation are manifold. This study will explore the pattern of uses of 
new media innovations in disaster warnings focusing on the Sindh region of Pakistan, as a case 
study of developing countries. You will get an opportunity to hare your views on the current 
practices to improve service. Your participation is completely voluntary. Contacts and 

Questions: 
I, Mariam Shaikh, a doctoral candidate at Florida State University, am conducting this 

study. You may ask any question at ms10v@my.fsu.edu. If you have a question from the 
advisor, you are encouraged to contact Dr. Stephen McDowell (Major Advisor) at: UCC 4105 
University Center C. Florida State University. Tallahassee.Florida.32316. Phone. (850) 644-
8642. Email: steve.mcdowell@cci.fsu.edu 

If you would like to talk to someone other than the researcher(s), you are 
encouraged to contact the Institutional Review Board (IRB) of Florida State University at 
2010 Levy Street, Research Building B, Suite 276, Tallahassee, FL 

32306-2742, or 850-644-8633, or by email at humansubjects@fsu.edu 
 

PLEASE INDICATE YOUR AGREEMENT ON FOLLOWING STATEMENTS OF 

CONSENT: 

• I have read the above information. 

• My participation is voluntary. 

• I consent to participate in the study. 
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APPENDIX D 

 

DOCUMENT ANALYSIS-DATA COLLECTION & ANALYSIS 

 
1. TABLES & CHARTS FROM THE SOURCE DOCUMENTS: 
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Source (MHEWS, P.117) 
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Source (MHEWS, 2012, p.121). 

 

Source: MHEWS, 2012, P.5 
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APPENDIX E 

 

FIELD OBSERVATION DATA 
1. Set of Pictures from Scientific Agencies: 
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2. Set of pictures from Disaster Management Agency-Sindh 
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3. Set of Screenshots from Virtual Field Observation: 
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