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ABSTRACT

Community-based decision-making for development requires an integrated understanding

and prioritizing of the risks that different groups in affected communities face.

Optimizing this risk reduction requires methodologies for vulnerability identification,

analysis, and assessment that first determine the underlying criteria upon which to

evaluate alternatives for prevention, mitigation, and adaptation of future risks. Integration

issues cut across disciplines and fields in risk identification, analysis, and assessment for

sustainable development, disaster risk reduction, and climate change adaptation.  These

integration issues include needing to bridge natural science and social science

approaches; quantitative and qualitative approaches; all sectors that provide functional

goods and services to a community; externally-driven product-focused approaches with

internally-driven community-based participatory process-focused approaches; risks and

risk reduction impacts in a community with those of other communities vertically and

horizontally; risks from all stresses and shocks; past and present risks with those from

trends and expectations of future changes; and these risks into a mainstreamed risk-

informed development decision-making process. Three papers methodologically utilize

approaches related to sustainable livelihoods, food and livelihood security, disaster

recovery, climate change, and population transmigration.  Examples from original

research in Indonesia, the Maldives, and Timor Leste are used to discuss and recommend

improvements in integrated community-based disaster, climate, and related risk

identification, analysis, and assessment methodology frameworks based on these eight

components of integration.  The common thread among them is their consideration of

which types of integration are being addressed and which of the unaddressed types

should be addressed in such studies.  Although each study has its own methodologies,

results, analysis, and conclusions, they are synthesized in the dissertation with an

integration evaluation framework and concluding discussion and recommendations.

Research, government, and non-government personnel interested in integrated

approaches to risk reduction and development decision-making will find it useful.

KEY WORDS: Disaster Risk Reduction, Climate Change Adaptation, vulnerability,

risk identification, risk analysis, risk assessment, CBDRR, integrated, dynamic,
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community-based, participatory, mainstreaming, sustainable development, Aceh,
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CHAPTER 1

INTRODUCTION

1.1 Objectives of the Study

The primary objective of this research was to contribute new knowledge regarding

application of community risk identification, analysis, and assessment methodologies and

how they can be better integrated.  This contribution was achieved in three separate but

synthesized papers:

1) Chapter 3 extended the Sustainable Livelihoods methodology for application to

identifying, analyzing, and assessing prioritized assets lost and processes disrupted and

making resulting recommendations for reducing risks in the aftermath of a disaster event.

This application of the Sustainable Livelihoods methodology was then evaluated for how

well it addressed the eight types of integration described in Chapter 2.

2) Chapter 4 extended the risk identification, analysis, and assessment component of a

community-based disaster risk reduction process framework to allow for these eight

different types of integration.

3) Chapter 5 extended the Household Economy Analysis methodology to better address

lacking aspects of these eight types of integration.

These three papers are synthesized with discussion of the evaluations of integration in

each paper and further resulting recommendations and conclusions in a conclusion

chapter.

The plan for this research evolved in two phases during the course of study.  Prior to

commencing this study, literature reviews and field research toward a Ph.D. in

Economics resulted in a perception that many academics and practitioners were

attempting to optimize solutions for reducing risks based on only partial understandings

of the causes and effects of them.  This realization led to this research into improving risk

identification, analysis, and assessment methodologies so that problems could be better

understood and prioritized before any optimization of solutions was attempted.   During
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this phase of the research, the original research for the fifth chapter was conducted in

Timor Leste and the paper that constitutes the bulk of the third chapter was written and

published. The aim of that third chapter paper was to modify a methodology that had

previously not been used for post disaster event decision-making so that it could be

effectively used to improve prioritization of what should be provided to those affected by

such an event.

The second phase involved realizing that there was a considerable problem involving the

aforementioned partial understanding of risks.  Subsequent to the original research for the

fifth chapter, I realized that the results were interesting because of how several different

aspects of risk across different vulnerable groups in a community were bridged in the

analysis.   It bothered me, however, that the methodology only considered realized risks

from the past rather than how these risks were changing over time.  I decided that

applying the existing methodology to a new context wasn’t enough.  In order to be more

useful for decision-making, the methodology would need to integrate this knowledge of

the past with expectations of how risks would change in the future dynamically.  While

considering this opportunity to beneficially extend a methodology through dynamic

integration, I recalled that there had been a similar need in my Economics Ph.D. research

and that suboptimal solutions also resulted from differing risk perceptions across

different sectors and across different communities spatially. During subsequent research

in the Maldives, more such integration problems emerged and needed to be overcome

through new methodology development.  Literature review and participation in

conferences related to silo approaches for such types of integration as disaster risk

reduction in development, climate change adaptation in disaster risk reduction, and

linking biophysical and socioeconomic approaches revealed a need for identification and

consideration of all relevant types of integration according to the objectives of a study.

Examination of four of these types of integration was published and led to the resulting

eight types of integration identified in Chapter 2.  As suggested by my Ph.D. dissertation

committee, these types of integration and how well they could be met with methodology

extension then became the synthesizing objective for the whole dissertation.
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1.2 Organization of the Study

Following this introduction, the dissertation consists of five main chapters as follows:

Chapter 2 defines the original underpinnings of the theoretical framework for optimizing

integration in risk identification, analysis, and identification methodologies.  It introduces

the eight types of integration and the integration evaluation table that will be used for

discussion in each of the ensuing chapters.

Chapter 3 extends the Sustainable Livelihood framework to provide useful insights into

what needed to be done to achieve sustainable livelihoods and a system of self-provision

of needs after the 2004 tsunami in Aceh, Indonesia.  Although this analysis was quite

useful for analysis of that problem, discussion reveals limitations of this approach that

does not take into consideration all of the different types of integration.

Chapter 4 extends a process framework for integrated community-based disaster risk

reduction and climate change adaptation to consider all eight types of integration in the

risk identification, analysis, and assessment component.  After introduction of a

conceptual framework for the steps of integration, a case study from the Maldives shows

how these steps are implemented.  Further discussion related to revealed difficulties with

implementation result in recommendations for overcoming these difficulties.

Chapter 5 utilizes the eight types of integration to evaluate a methodology used for food

and livelihood insecurity assessment.  Based on the conclusion that the methodology

could be improved with better integration dynamically across risk factors, a framework

for extending it accordingly is explicated.  Original static data and information related to

recent and expected changes is used to simulate how this better integrated methodology

could be done.  Limitations of the study and further opportunities for improvement are

discussed with concluding recommendations for implementation.
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Chapter 6 summarizes the implications of the evaluations of integration in the three

studies, of better integration on resulting risk reduction, and of different types of

perceptions needing to be valued in the process.  Final recommendations conclude the

dissertation.

1.3 Contributions of the Study

Versions of Chapters 2, 3, and 4 have been previously published. Published or

publishable versions of Chapters 2, 3, 4, and 5 have listed co-authors.  The primary

contribution of all research and writing in this dissertation, however, was performed by

this dissertation’s author. The published version of Chapter 2, including the literature

review, conceptual context, discussion, and conclusions was written entirely by the

author of this dissertation but included case studies from two other authors that are not

included in the version in this dissertation.  The published version of Chapter 3 was the

result of a preliminary paper and discussions with two other authors, including one of the

Ph.D. dissertation committee members.  Although they contributed to the analysis and

writing of the preliminary paper and provided insights and recommendations for

revisions for this paper, the research for this paper and the writing of all sections of it

were done by the author of this dissertation.  The published version of Chapter 4 was an

extension of previous publications of the co-author.  Although she contributed to the

literature review, discussion, and conclusions and helped guide the creation of the

diagram and verbal explanation of the eight steps of integration, the research and the

majority of the writing was conducted by the author of this dissertation.   The version of

Chapter 5 that has been accepted for publication is the result of many previous versions

and drafts.  The Ph.D. dissertation chair contributed suggestions and revisions throughout

this process.  The third author provided support in conducting the simulation exercise and

some final revision suggestions.  All research and writing, however, were conducted by

the author of this dissertation.

The primary objective of the dissertation was to contribute new knowledge regarding

application of community risk identification, analysis, and assessment methodologies and
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how they can be better integrated.  Specific original contributions toward this in this

dissertation are as follows:

Chapter 2:

 Description of the eight types of integration with conflicting elements that need to

be bridged in risk identification, analysis, and assessment studies provides the

basis for the original conceptual framework described in Chapter 4.

 An original table is introduced for evaluating identification, analysis, and

assessment methodologies according to how they address these types of

integration.  Both the framework and table are further defined in Chapter 4.

Chapter 3:

 Prior to this paper, the sustainable livelihoods model was a theoretical framework

that had not been applied to a post-disaster event context. This paper modifies the

sustainable livelihoods approach to enable making recommendations for the

livelihood components of disaster recovery through utilization of a framework for

disaster risk reduction.  The approach in this paper has since been referenced as

the basis for similar analyses.

 Cernea’s Impoverishment Risk and Reconstruction Model describes home

processes, payments and services processes, psychosocial processes, and

livelihoods processes for overcoming development-related impoverishment.  This

paper introduces a synthesized Disaster Risk Management and Impoverishment

Risk and Reconstruction model to describe how these processes enable recovery

from disaster-related impoverishment and management of disaster risks.

 The effects of a disaster event and of subsequent livelihood and other needs

provisions on the levels of social provision and self-provision in a society are

described in an original diagram with supporting text.

 The roles of categories of the four categories of processes to improve human

living conditions and the specific role of livelihood processes in enabling

improved self-provision are explained with an original diagram with supporting

text.
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 A previous version of the sustainable livelihoods model is adapted for application

in this paper.

 This adapted sustainable livelihoods framework is originally applied for analysis

in the context of post-tsunami Aceh, Indonesia.

 The integration evaluation table that was introduced in Chapter 2 is applied in

evaluation of the integration employed in this paper in Chapter 3.

Chapter 4:

 The extension of the community-based disaster risk reduction process framework

based on steps for integration in the risk identification, analysis, and assessment

component contributed to further development of this framework.

 The diagram and explanation of the types and steps of integration provide an

original framework for integration in participatory integrated community-based

risk identification, analysis, and assessment and for prioritization for resulting

risk-informed development decision-making.

 The explanation of the iterative process for knowledge co-creation is an

innovative approach to bridging perceptions of different internal vulnerable

groups and external stakeholders.

 Creating and iterating risk perception mind maps of different stakeholder groups

in this risk knowledge co-creation process is an innovative use of mind mapping.

 Analysis of Basic Societal Functions and their underlying elements and

institutional processes for sectoral integration extends this concept beyond its

original use.

 The interdisciplinary creation and utilization of adverse event and future scenarios

of change of elements, processes, and function for each of these Basic Societal

Functions innovatively bridges across risk factors and time as well as sectors.

 The application and evaluation of the integration steps to the risk identification

process employed in the Maldives is an original application of the framework and

evaluation table.
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Chapter 5:

 Evaluation of Household Economy Analysis to decide how it should be extended

to better meet a study’s objectives is a new use of the integration evaluation table.

 The table and description of how to extend Household Economy Analysis in each

step provides a new methodology extension theoretically and practically and

provides new approaches to using future baseline and future risk scenarios.

 The static Household Economy Analysis was an original application of this

methodology to this geographic area in Timor Leste.

 The simulation algorithm is an original creation that can be transferred to other

studies.  Application to this study also provides results useful for discussion of

development and risk reduction policies.

Chapter 6:

 Implications from summarizing the integration evaluation tables in the three

studies provide new insights into how integration can be achieved through

methodology extensions.

 Summary discussion of how to value different types of perceptions when they

conflict provides new insights into how to practically implement integration in

risk identification, analysis, and assessment methodologies and in resultant

decision-making.
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CHAPTER 2

DEFINING AND EVALUATING INTEGRATION IN METHODOLOGIES

Deciding upon an appropriate vulnerability identification, analysis, and assessment

methodology requires first defining the objective that will best enable decision-making.

Examples of objectives include: index creation to compare vulnerability or capacity

across location, time, or social groups; prioritization to catalogue various covariate and

idiosyncratic risks and the levels of vulnerability of different groups to them; evaluation

of existing risk-related prevention, mitigation, adaptation, and coping strategies; and

targeting to specifically understand vulnerability of a particular population sub-group

(Alwang, et al., 2002; Heitzman et al., 2002).  Additionally, differences in the underlying

risk management objective can dictate different methodologies.  Examples include a

“min-max” objective for which quantity of loss is to be measured to minimise the size of

the maximum possible welfare loss in an assumed covariately affected area; “safety-first”

and “success scenario deviation” objectives for which either the quantity relative to a

certain threshold or success level or the probability of falling below that threshold or

level is measured; and an “expected utility” objective for which standard deviation is

measured so as to maximise expected returns given a level of vulnerability (Alwang et

al., 2002; Siegel and Alwang, 1999).

Because of idiosyncratic differences across locations, groups, and households, the people,

institutions, resources and other factors in an area can be the subject of study that dictate

how we learn about what is happening to them.  The levels of an entity’s vulnerabilities

are also both the effect and the cause of different processes.  A particular vulnerability is

the effect of poverty and other factors, including other types of vulnerability.  It is also

the cause of particular negative outcomes from interaction with triggers from hazards in

an adverse event.  Finally, certain criteria must be evident in order to evaluate this

negative outcome.  Encompassing all of these differences, the fundamental factor in any

assessment that determines what is to be measured and the methodologies for

measurement is an answer to the questions: who or what is being assessed as vulnerable,
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to what, and with respect to what (Ionescu et al., 2005; Heitzman et al., 2002; Birkmann

and Wisner, 2006).

Once this objective is determined, methodologies and types and levels of integration in

them can be considered in relation to achieving that objective.  Authors and practitioners

have concluded that more dialogue is needed among the disaster risk, climate change,

sustainable development, and other communities focusing on risk and vulnerability so

that more cohesive interdisciplinary identification, analysis, and assessment

methodologies for overall human security can be developed (Birkmann and Wisner,

2006).  The purpose of this chapter is to categorize and review the issues related to

methodologies as background for discussion of relevant challenges in research and

practice in the following chapters.  Considerations for formulating an integrated approach

that have emanated include: extra-community integration bridging spatially horizontally

across geographical areas and vertically through aggregation and up-scaling,

mainstreaming integration bridging resulting risk priorities into development decision-

making, stakeholder integration bridging various perceptions of the groups internal and

external to the studied community, sectoral integration bridging across all functions and

sectors of a society, methods integration bridging quantitative and qualitative approaches,

risk factor integration bridging across all relevant stresses and shocks, temporal

integration dynamically bridging future changes and the current context with past data,

and multidisciplinary integration bridging biophysical and socio-economic approaches.

The descriptions of these eight types of integration below provide an initial introduction

that enables construction of the subsequent integration evaluation table.  They will be

further explained in Chapter 4 in a framework that illustrates important considerations for

each type of integration and a potential eight step process for linking them to enable

addressing all of them appropriately.
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2.1 Extra-Community Integration: Bridging Spatially Across Geographical

Areas Horizontally and Upscaling Vertically

Some risks are covariate across geographical areas because of similar hazards, stresses,

vulnerabilities, and capacities.  Other risks are covariate by vulnerability group in one or

more communities or are idiosyncratic to individual households or household groups.  An

optimal methodology must reveal the spatial relationship between the groups and

institutions in different areas so that the effects of any actions to reduce risks of groups of

people in one area on the risks of groups of people in another area will be understood and

addressed. The limit of appropriate spatial integration should be the level at which the

risks or the effects of intervention are potentially covariately related.

The scale of the study and amount of accessible information must also be considered

(Birkmann and Wisner, 2006; Stephen and Downing, 2001).  Measurement needs vary

from household level through national and international level assessments depending on

the scale in question.  Additional scale concerns include the scale of complexity of

information desired by the decision-making entity.  Because assessment information must

be conducive to decision-making, conflict arises in determination of how much

qualitative location-specific information will be helpful and how many different aspects

of vulnerability, with their resultant conflicting terminologies, are desired. As the scale

becomes bigger, the detailed information obtainable at the local level must be simplified

through quantified indicators and proxies in order to be useful for decision-making.

Some concerns relate to whether or not to use such quantitative indicators, and, if so,

what process should be used to reliably match quantitative methods with relevant

objectives.  Cannon (2006) has cautioned against use of any indicators in situations in

which political, social and economic causes of vulnerability will prevent their political

applicability.  Furthermore, in cross-location studies, some indicators may not be

indicative if the institutions and processes across different geographical areas result in

differing vulnerability based on the same indicator levels.  If unacceptable levels of
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vulnerability result from impacts that exceed the affected population’s desired capacities

to absorb them, location-specific information about the processes underlying these

capacities needs to be understood before any indicators can be relevant (Cardona, 2003).

2.2 Mainstreaming Integration: Bridging Risk Priorities into Development

Decision-Making

The overarching reason for wanting to reduce vulnerability is to improve the ability of

people to optimally achieve their sustainable development objectives despite the

obstacles of occasional hazards and regular stresses. To enable this, risk reduction must

be mainstreamed into overall development decision-making.  This is done by building

collaboration between stakeholders and sectors to ensure that development initiatives

consider impacts on disaster risks and that disaster risk reduction initiatives consider

impacts on development.  Since some of the original efforts to define how this should be

done (Mitchell, 2003), this mainstreaming has become the thrust of much of the work of

decentralization and deconcentration of mainstreamed disaster risk reduction under the

Hyogo Framework for Action (HFA) for building the resilience of nations and

communities to disasters (UNISDR, 2007).  As stated in the HFA document, “There is

now international acknowledgement that efforts to reduce disaster risks must be

systematically integrated into policies, plans and programmes for sustainable

development and poverty reduction... Sustainable development, poverty reduction, good

governance and disaster risk reduction are mutually supportive objectives.” The

implication for identification, analysis, and assessment is that cross-effects between

development and vulnerability reduction must be considered.

2.3 Stakeholder Integration: Bridging Internal and External Groups toward

Process and Product

Additional concerns relate to the extensive recent discourse about the value of local

knowledge in lower-scale community-level risk identification (e.g., Weichselgartner and

Obersteiner, 2002; Dekens, 2007; Hewitt, 2009) and the conflict between process-

oriented and outcome-oriented assessment goals (Birkmann and Wisner, 2006).  At one

extreme, some physical scientists, engineers, economists, social scientists, planners,
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government and NGO administrators and practitioners and other stakeholders from

outside the community focus on concrete deliverable results such as a report or a map.

Other such outsiders are more interested in participatory processes that include affected

groups in problem analysis and aim to empower the target groups in conducting their own

risk assessments.

An overall concern with deliverables may result in problems related to the social impact

of their process which may be inappropriate because their perceptions of paramount

vulnerabilities are not shared by vulnerable groups inside the community.  Rushed and

dynamic conditions such as relief and recovery can require products such as rapid

appraisal.  Process-oriented participatory assessment methods are more appropriate,

however, if the objective is assessment of local knowledge, needs, and potentials through

collaborative mutual learning on the part of both inside and outside stakeholders.  Co-

determining this risk knowledge with participants inside affected communities also

enhances transparency about risks and risk management capabilities and the co-

ownership of decision-making and resultant responsibilities to adapt (Renn et al, 1998;

GTZ, 2004).  Key challenges include treating people as the proponents of their own

research and ensuring that the assessment includes determination of the relative

advantages and disadvantages of any intervention across the risk-scape of a local

population.

2.4 Sectoral Integration: Bridging Across All Basic Societal Functions

Within the desired geographical scale, studies often choose to focus on a particular

economic or social sector.   Sundnes and Birnbaum (2003) address this by dividing any

society into its composite basic societal functions (BSFs).  These basic societal functions

or sectors under study can include population, different livelihoods, natural resource

amenities, health care, education and training, shelter, power, water, sanitation, physical

safety, transport, communications, recreation and entertainment, religion, and cultural

activities.  Under each function are processes that the society has developed for

combining underlying resources for attainment of some level of that function that can be

used by groups in that area for their well-being.  Since vulnerability affects the potential
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level of attainment of functions, identification, analysis, and assessment of this

vulnerability helps to understand the partial effect.  But, since the underlying resources

and processes have overlapping effects across functions, mitigation or adverse events that

change one will have effects on other functions.  Optimizing sectoral integration requires

understanding these relevant cross-functional effects.

2.5 Methods Integration: Bridging Quantitative with Qualitative Approaches

Haimes and Chittester (2005) paraphrased Einstein in saying, “to the extent risk

assessment is precise, it is not real; to the extent risk assessment is real, it is not precise.”

Along these lines, conflicts relating to incommensurability between proponents of

deductive and inductive assessments methods have arisen (Birkmann and Wisner, 2006).

Depending on scope and objectives, assessments can be narrative, qualitative, and

quantitative.  Quantitative methods for risk assessments can be more appealing for

precision, but they only capture certain aspects of risk because of unavailable in-depth

data and, in the context of disaster risk reduction, have contributed to focusing on

technocratic rather than socially engineered solutions (Benson and Twigg, 2004; GTZ,

2004).   Additionally, although qualitative methods are criticised as being overly

subjective, quantitative risk assessment also relies on probabilities and indicators that are

subjectively determined (Haimes and Chittester 2005).

Since not all relevant relationships can be measured quantitatively, for most objectives

and at all scales, the depth of focus and the understanding of relationships obtained from

qualitative methods is necessary to complement quantitative data in metrics for indirectly

measuring impacts of risks both with and without potential adaptation (Birkmann and

Wisner, 2006; GTZ, 2004; Haimes and Chittester, 2005).  In higher-level assessments,

opportunities exist for nesting studies by scale and for up-scaling (Birkmann and Wisner,

2006).  Depending on the objectives of vulnerability, mixed methodologies within a

community can entail participatory selection of criteria for assessment, quantification of

direct physical vulnerability and then qualitative approaches to understand how

perturbations from the baseline living situation affect different community subgroups

(GTZ, 2004).  In the quest to bridge natural and social science approaches, more cross-
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training and interdisciplinary team formation can enable an optimal mix of quantitative

and qualitative methods at all scales (Birkmann and Wisner, 2006).

2.6 Risk Factor Integration: Bridging All Stresses and Shocks

Assessment methodologies need to focus on “the dynamics of individuals, groups, and

societies vis-à-vis their perceptions of risk, evaluation of alternative actions, and the

evolution of complex behavior in response to multiples of goals and stress” (Thomalla, et

al., 2006). While the dynamic aspect of evolution of risk factors will be covered in the

next section, this assertion also highlights the need to incorporate all of the relevant risk

factors faced by the groups being studied.  Historically, approaches focusing on hazards

in isolation from vulnerability often examined effects triggered by a particular hazard.

Since many areas are prone to multiple hazards, though, interventions that are appropriate

to reducing losses from one of them might be inappropriate for reducing losses to one of

the others faced in the same area.  Recent disaster events have also shown that resultant

losses are often from cascading effects of one hazard such as flooding triggering others

such as landslides.  Multi-hazard assessments attempt to understand the effects of these

relationships and can be extended to include anthropogenic and other shocks beyond

natural hazards.

Cannon’s (2006) hierarchy of vulnerability emphasizes that the majority of vulnerabilities

faced by households are related to daily stresses such as common illnesses and income

pressures rather than occasional shocks.  These stresses additionally contribute to

vulnerabilities in times of hazard events.  As shown in Table 1, integrating dynamically

needs to consider the effects of trends on these stresses and shocks.  Methodologies that

are integrated across risk factors should first develop an understanding of baseline

conditions given the stresses of groups being studied.  From this baseline understanding,

potential perturbations triggered by the relevant hazards of the area can be considered.

Institutional analysis can help to understand the conditions and relationships that

contribute to these effects.
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Table 1. Examples of Risk Factors

2.7 Temporal Integration: Dynamically Bridging the Past and Present with the

Future

Sustainable development requires improvement of living conditions in both normal and

adverse times in a world of unprecedented rapid change.  Assessment methods need to

incorporate both the effects of development trends on the underlying vulnerabilities to

climate change and disaster events and the effects of all of these changes and resultant

interventions under normal and adverse conditions.  Per the analogy of the Heisenberger

Uncertainty Principle (Haimes and Chittester, 2005), however, dynamic measurement of

both specific adaptation efficacy and the future benefits from avoidance of the risk is

impossible because the underlying system has changed from the employed adaptation and

other exogenous and endogenous development and climate factors.

“Most of the widely distributed protocols still concentrate on what is exposed instead of

understanding the processes and dynamics of exposures and responses” (Thomalla, et. al.,

2006). Due to the problems associated with focusing exclusively on exposure, recent

climate change vulnerability literature has steered away from physical impact assessment

(i.e., an outcome approach) and towards assessment of the inherent or adaptive capacity

of systems (i.e., a contextual approach) (Brooks, 2003; O’Brien, et. al., 2007).   The

resulting challenge in the choice of assessment methodology is to consider vulnerability

to future events by facilitating the measurement of change in the variables of past and

Trends
• Climatic Trends
• Population trends
• Resource trends
(including conflict)
• National/international
economic trends
• Trends in governance
(including politics)
• Technological trends

Shocks
• Human health shocks
• Natural shocks
(including hazards)
• Economic shocks
• Conflict
• Crop/livestock health
shocks

Stresses
• From prices
• From production
• From health
• From employment
opportunities

Source: Modified from DFID, 1999
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present events being measured due to changes in conditions as well as the risk-managing

ability of the affected entities (Alwang, et. al., 2002).

A future-focused contextual approach is viewed as essential for understanding long-term

impacts and facilitating adaptation.  Obstacles may, however, prevent incorporating

climate change into assessments that were also focused on the impacts of development

trends.   One obstacle is the diversity of different methods used by the different actors

across the disaster risk reduction, climate change adaptation, and sustainable

development fields such that integration is difficult.  Another is the lack of available and

accessible location-specific historical data that prevents any attempts at extrapolation to a

future scenario.  One potential solution to the above concerns was to create local future

scenarios that incorporate potential changes in relevant variables to assess impacts

through simulation.  Concerns about such scenarios include the lack of local capacity and

methods for adapting climate change scenarios to local conditions. Adaptation

optimisation also requires choice of a time horizon in the future scenario such that a

conflict emerges between short-term development scenarios and long-term scenarios that

incorporate climate changes.

2.8 Multi-disciplinary Integration: Bridging Biophysical and Socio-Economic

Approaches

Natural and applied scientists, including economists who are “positivist”, consider risk as

a physical reality such that risk assessment is achieved only through objective

quantification of physical impacts (Cardona, 2003).   This approach results in a partial

view that includes the replacement cost of the affected system based on physical

vulnerability, and neglects the remaining social, cultural, economic, and political aspects

of an overall risk evaluation.  The use of GIS to create static hazard exposure maps, often

erroneously referred to as risk or vulnerability maps, enables greater depth in explaining

potential physical impacts and other direct side effects but does not include the breadth

needed for an all-encompassing assessment.  Exclusive natural science approaches to

quantifying exposure or even susceptibility to damage exclude assessment of resilience

capacity to absorb or recover from the impact so they cannot assess the overall
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consequences of a disaster event on the society.  The generally “constructivist” social

scientists consider risk as a social construction such that assessment of risk can only be

through subjective perceptions, representations, and interactions of social actors

(Cardona, 2003).  In the past, social science approaches emphasized subjective social

modelling and neglected the importance of estimating environmental and physical

damage.

The need for a hybrid social-environmental perspective of holistic vulnerability refocused

interest on the need to consider capacity for adaptation to physical effects by combining

the notions of all types of vulnerability as a result of natural, social, economic, and

political processes (Wisner, et. al., 2004).  To integrate the physical and social sciences

such that both physical resistance and individual and community self-protection are

considered, methods must be improved to consider both biophysical vulnerability and

socio-economic vulnerability.  To do so, the divides between objectivist/positivist and

subjectivist/constructivist must be overcome by bridging the qualitative and quantitative

methods for both subjective risk perception and scientific objective measurement.

Assessment methods can then lead to scale-appropriate and objective-appropriate

decision making for action towards disaster risk reduction and climate change adaptation.

2.9 Evaluation of Integration in Methodologies

The next three chapters include extensions to current methodologies used for different

objectives of disaster risk reduction.  Although the research has been conducted in

different ways across the different studies, they share an approach of attempting to

improve upon such methodologies.  To address the overarching question of how such

methodologies are integrated, Table 2 has been constructed and will be used in each

chapter to evaluate the level of integration in the identification, analysis, and assessment

study according to the aforementioned types of integration.  Although the government

reconstruction plan that is being assessed limits the amount of integration in the study in

Chapter 3, the table will only be used to indicate what could be done to better integrate in

the resulting assessment given the constraints on integration in the original plan.
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The ‘components’ column includes the eight types of integration.  The ‘met’ column will

indicate whether or not the methodology seems to address each type of integration, using

a checkmark to indicate that it is being addressed appropriately, an X to indicate that it is

not being addressed appropriately, and a question mark to indicate that some aspects of

that type of integration seem appropriate while others could be better addressed. The

‘explanation’ column will provide an explanation of how that type of integration is or is

not being met by the methodology.  Rather than further describing what should be done

to better address shortcomings, the table is being recommended as a tool to get

researchers thinking about what aspects of integration are lacking in their methodologies

so that they can determine what might be done to achieve more accurate and useful

assessments from better integration.  Chapter 6 provides a summary of these evaluations

and recommendations for additional local-level research to more practically determine

what should be done to overcome specific integration type shortcomings.

Table 2 Evaluation of Integration in Methodologies

Components Met Explanation
1) Extra-Community
- Spatial
-Upscaling
2) Mainstreaming
3) Stakeholders
- internal
- external
4) Sectors (BSFs)
- cross-functional
consideration enabled
5) Methods

6) Risk Factors
- all shocks and

stressors considered
7) Temporal
- all trends considered
8) Multi-disciplinary
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Purpose - Implementation of a livelihood risk management plan should reduce risks of

vulnerable people’s inability to sustainably meet minimum threshold living conditions.

This paper builds upon a recent analysis of sustainable vulnerability reduction of the

Government of Indonesia (GOI) tsunami rehabilitation and reconstruction plan (Salim et

al., 2005) by applying a sustainable livelihood framework for disaster risk management

(DRM) for improvement in understanding potential livelihood strategies for the specific

context of vulnerable people previously involved in fisheries livelihoods in Aceh.

Methodology - Brief discussion of the preliminary findings of the work of Salim et al.

(2005) reveals the recommendation of further examination within a sustainable



23

livelihoods DRM framework.  Thus, after development and exposition of this framework,

interviews and secondary research allow brief description of the context in which

livelihood strategies might be implemented.

Findings - By combining the preliminary assessment of resource provisions with

discussion of the institutional and vulnerability context of fisheries activities, preliminary

recommendations of important considerations in developing appropriate vulnerability-

reducing livelihood strategies are listed under the categories of resource provisions.

Research Limitations - Limited to secondary reports and interviews with others who are

working in affected areas and to attempts to synthesize considerations in vastly varying

contexts of different affected areas, some errors of omission and overgeneralization are

likely.  By focusing on depth of understanding within the fisheries sector, breadth of

understanding potential risk reduction synergies through livelihood strategies aimed at

multiple sectors suffered accordingly.

Value - In developing and applying a framework for making preliminary

recommendations regarding implementation of the GOI plan towards reducing livelihood

risks of vulnerable people and thereby improving sustainability of living conditions, this

paper should be valuable to researchers interested in further development of applicable

disaster risk management models and to government and non-government agencies

interested in the effectiveness of assistance in achieving long-term sustainable livelihood

and sustainable development goals.

Keywords Sustainable livelihood risk management framework, government of Indonesia

tsunami rehabilitation and reconstruction plan, disaster risk management, fisheries

livelihoods in northern Sumatra.

Paper type Research paper
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3.1 Introduction

The December 26, 2004 tsunami left over 160,000 dead, 90,000 missing, and 700,000

displaced people in northern Sumatra and the other affected islands of Indonesia

(Sumadi, 2005). In addition to this human toll, total damages and losses have been

estimated at $4.45 billion with 75% of such damages affecting rural residents.  Of the

78% of total damages to the private sector, 63% affected fisheries, agriculture, and

commerce.  Additionally, the 12% of total damages classified as environmental damages

further diminished rural livelihood opportunities through damage to coral reefs and

mangrove swamps, loss of land use, and destruction of the coastal zone.

To coordinate post-tsunami recovery, the National Planning Board of the Government of

Indonesia, known as Badan Perencanaan Nasional or Bappenas, abandoned the previous

development plan for Aceh and Nias in favor of a master rehabilitation and

reconstruction plan.  This master plan was developed according to core principles of

empowering communities through people-centered and participatory processes; ensuring

comprehensiveness spatially; incorporating notions of rebuilding institutions, ensuring

fiscal transparency, and maintaining effective monitoring; and coordinating a clear

strategy both spatially between and within sectors and regions and dynamically through

different phases [2].  Although the resulting twelve books of the ‘blueprint’ plan detail

sectoral plans that were developed separately under strong influence of each sector’s

directing ministry, the books follow a general framework that includes an assessment of

conditions; policies and strategies that will be implemented to recover prior conditions;

and programs, activities, and budgets planned for the next five years to achieve these

strategies.

Overall, this master plan is to be commended as an umbrella policy document that aims

to direct participatory implementation in a manner that is accountable to both recipients

and donors.  As a piecemeal document written according to perceptions of need of

isolated ministries, however, it lacks a framework for assessing whether implementation

might holistically address specific local vulnerabilities.  A recent analysis by Salim et al.
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(2005) collated all similar resource provisions of the different plan books that aimed to

reduce economic vulnerability and determined whether they might also reduce

environmental and social vulnerability.  As shown in Table I, that analysis concluded that

the plan was generally comprehensive in detailing the need for efficiency and novel

approaches in addressing economic risks through resource provisions but lacking in detail

of clarity, specificity, and temporality regarding how such economic risk reduction would

be implemented, how some environmental issues would be addressed, and how resources

might reduce specific vulnerabilities of prioritized targeted groups.

Such implementation towards vulnerability reduction, including review of adherence to

the master plan of action plans for each local government and project proposals of NGOs,

is to be coordinated by the Rehabilitation and Reconstruction Agency (BRR) (Indrawati,

2005).  After commencing its activities on April 30, 2005, one of BRRs first key

activities is to develop an integrated master plan that can address bottom-up needs,

policies, and critical project gaps (World Bank, 2005).  Thus, Salim et al. (2005)

concluded with a recommendation that BRR and NGOs consider implementation of the

livelihoods components of disaster recovery through the lens of a framework of disaster

risk management that utilizes a sustainable livelihoods approach towards vulnerability

risk reduction.

This paper reviews key elements of this approach as background for understanding

appropriate livelihood strategies for affected areas.  After this introduction, a conceptual

framework is developed for consideration of how to apply combinations of resource

provisions within specific local institutional and vulnerability contexts as livelihood

strategies in livelihood activities towards reducing economic, social, and environmental

vulnerabilities in post-event disaster risk management.  As implementation according to

this framework requires understanding of the institutional context and vulnerability

context of affected areas, the next sections describe key pre-event and post-event

livelihood relevant contextual findings from a recent post-tsunami conference in

Indonesia [3], published NGO and interregional agency reports [4], and discussions and

personal correspondence with practitioners in the affected region.  While most
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households engaged in multiple livelihood activities and, thus, synergies could be

achieved from post-tsunami strategies to revitalize them in tandem, illustration of the

livelihood context is best portrayed in other reports and discussions of fisheries activities.

Thus, the context of livelihood strategies for fisheries is examined as an example of the

types of considerations for all livelihood activities.  Finally, the paper concludes with

some general recommendations and conclusions regarding considerations for appropriate

livelihood strategies and for further developing the value of this research

Table I. Analysis of the GOI Recovery Plan According to Sustainability Criteria

Livelihood Resource
Base

Specific Provisions in the Plan Sustainability Criteria
Environmentally
Sound

Socially
Equitable

Natural
Land Farmland, coastal land, land for fishponds
Inputs Irrigation; fuel; construction materials; seeds;

fertilizer; feed for cattle; nets
X

Common Property
(CPRs)

Water canals

Human
Skill levels Assessment of skill X
Training ‘Silvofishery’ method; lost jobs; managerial and

financial for small businesses; strengthen local
capacity; retraining in construction, carpentry,
roofing, electricity; farming, fishing, services,
communication

X X

Technical Assistance
(extension)

Production practices; production facilities

Manufactured
Infrastructure -Private Roads, fishponds, fuel stations, banks, tourism X X
Infrastructure – Public
Rehabilitate and
reconstruct

Roads; water canals; animal clinic; agricultural
stores; interregional transportation networks;
telecommunications; power; electricity;
alternative power sources; drainage; flood
control facilities and beach protection; ports;
airports; bridges; bus stations; markets (retail,
wholesale, distributor); fuel supply; railroads;
training centers; harbors; banks; key energy
company offices

X X

Equipment - Private Hatcheries; generators
Equipment – Public Fuel vehicles
Financial
Bank loans Group loans; land grants
Small-Medium Enterprise Grants; subsidized loans X
Microfinance Construction; retail X
Subsidies Capital for inputs; production incentives for small X
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and medium businesses; disable group; basic
staples; loan insurance; land grants; production
grants

Social/Institutional/
Culture
Legal Restoring of land rights; establish a wage

standard based on productivity; simplify business
legal processes; reestablish proof of human
identity

X X

Marketing arrangements Processing and marketing assistance;
reconstruction of local and regional markets;
interisland trade; business clusters

X

Community Strengthen organization; early warning system;
escape roads; waste disposal; drainage system;
sanitation; linking large and small businesses

X X

Business development Labor service center; improving local job
recruitment; business development services;
partnership development

X

Note: This analysis focuses on the livelihood processes, which deal with the lack of job,

land and CPR access in the economy.  Therefore, all provisions from the assessed GOI

Plan meet the economically viable criteria to some extent.

3.2 Conceptual Framework

Disaster management has historically focused upon post-disaster response and

humanitarian assistance efforts that expended significant amounts of resources that could

have been allocated for vulnerability reduction and development efforts.  Although these

efforts have provided valuable assistance to communities in crisis, they have done so

without consideration of possible inadvertent increases in overall disaster risk and the

need for future assistance by increasing vulnerability and reducing coping capacities

(UNISDR, 2004; Twigg, 2004; Blaikie, et. al., 1994; Mileti, 1999).   Through shifts in

better understanding the benefits of mitigation and adaptation, the linkages between

disasters and development, and the roles of community participation and community

capacities, Disaster Risk Management (DRM) has evolved as a paradigm under which

disaster management actions can be integrated into an overall dynamic sustainable

development approach.  Through facilitated participatory assessment of perceived current

and future risks and alternative integrated options for reducing the risks that are

determined to be unacceptable, the DRM process aims to enable concerned community
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stakeholders to mitigate these unacceptable risks through their existing capacities and

through requested assistance for development of sustainable capacities that they lack

(UNISDR, 2004).

When disaster has already occurred, such as in the aftermath of the December 26, 2004

Tsunami, the DRM process aims to ensure that recovery assistance not only prevents

reconstruction of pre-existing risks but contributes to long-term development and

vulnerability reduction (Twigg, 2004).  Furthermore, although differences among

approaches crowd the literature, common principles of such developmental recovery

include aims to not only meet immediate needs but to use participatory approaches to

ensure the building of local capacities through asset provision and livelihood

transformation (Twigg, 2004).  Rather than the tsunami or even the impacts of the

tsunami on previous conditions and trends, the focus of DRM developmental recovery is

therefore upon the different categories of people who have been affected and upon the

provisions that they will need in order to dynamically improve their collective and

individual capacities in overcoming impoverishment living conditions of physical, social,

economic, and environmental vulnerability (UNISDR, 2004).

Such impoverishment conditions and risk reversal processes can be modified from

Cernea’s Impoverishment Risk and Reconstruction model (2000) into the categories

shown in Table II. Home processes involve activities that enable reduction of risks

associated with homelessness or loss of home services.  Payments and services processes

involve activities to reduce risks of lacking health care, food, education, and such other

provisions as pension and insurance payments and targeted care for people who are

temporarily or permanently unable to self-provide through labor.  Psychosocial processes

involve activities to reduce risks of physical or psychological insecurity, a lack of cultural

and other group representation, and overall community incoherence (Alexander & Cox,

2005).
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Table II.  Synthesized Disaster Risk Management (SDRM) and Impoverishment

Risk and Reconstruction (IRR) Model

Risks (Lack of) Processes Activities
“Home” (settlement) HOME Property law, return and

reconstruction of housing and
services

Health, food, education,
payments/services

PAYMENTS/SERVICES Health care, food aid, education
access, pension, insurance

Community coherence, physical
security, group representation

PSYCHOSOCIAL Physical protection, psychological
services, reintegration, cultural
symbolism, civil society
development, political/legal reform

Job, land, common property
resources (CPR) access

LIVELIHOOD Jobs, land/CPR restoration, rural
development, transportation

Various social relationships, institutions, and organizations attempt to absorb varying

levels of exposure to these risks of different groups of people in ordinary times.  Per the

hypothetical changes in the first two graphs of Figure 1, a shock such as the Indian Ocean

tsunami causes the percentage of the people who are unable to meet subsistence needs to

increase drastically.  Per the third graph in Figure 1 and the flow towards livelihoods in

Figure 2, due to disruptions to these absorption mechanisms and increases in home,

payments and services, and psychosocial risks, a threshold level of security must be

regained through provision of essential goods and services before many people are

enabled to return to employment of their labor in livelihoods.  Then, per the fourth graph

of Figure 1 and the flow from livelihoods in Figure 2, due to the aforementioned

disruption and the loss of livelihood resources and arrangements, livelihood provision

activities must ensure that those who are able to participate in livelihoods are thus

enabled to increase self-provision towards sustainable reduction of all risks and new

arrangements for both self-provision and remaining social provision needs.
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Figure 1.  Effects of Tsunami and Activities on Social and Self Provision
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As length and severity of disaster recovery is highly correlated with the loss of returns

from livelihood activities, livelihoods and self-protection are the link between poverty

and disaster vulnerability (Cannon, 2003).  As this vulnerability is determined by access

to self-protection and social protection, post-disaster vulnerability reduction must not

only strengthen social protection through support to relevant institutions but also

strengthen self-protection through reinforcement of livelihoods (Cannon, 2003).  While

initial essential needs and continual home, payments and services, and psychosocial

provisions throughout the recovery period are required for improving the former, the

focus of this paper is upon the provision activities that aim to enable sustainable

livelihoods that can enhance self-provision capabilities.

Livelihoods are defined as a range of resource arrangement strategies of production,

consumption, and exchange for improving human living conditions (Twigg, 2004;

Allison & Ellis, 2001).  Household, intra-household, community, and extra-community

factors determine both the access to resources and these transformation strategies adopted

during both ordinary and crisis periods (Vatsa, 2004).  Per Figure 3, although tsunamis

and other such external shocks are one factor in the disruption of these livelihoods, long-

term, large-scale trends towards poverty, lack of access, and disempowerment are also

significant in describing the vulnerability context of creation and destruction of these

resources and arrangements (Blaikie et al. 1994; Twigg, 2004).  While higher-level

efforts should address root causes, reduce dynamic pressures, and reduce hazard impacts,

the sustainable livelihoods approach focuses on community-level strategies for improved

livelihood activities (Allison and Ellis, 2001).
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Figure 3. Analysis of Risk: Pressure and Release Model (Modified from Blaikie et

al., 1994)
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The sustainable livelihoods framework starts with access to an endowment of physical,

human, environmental, social, and financial resources (column A of Table III, adapted

from Allison & Ellis, 2001).  This access is affected by the institutional context of social

relations, institutions, and organizations in column B and the vulnerability context of

exogenous trends and shocks in column C.  Per columns D and E, livelihood strategies

are constructed through creation of a portfolio of resource-based and non-resource-based

activities to utilize the accessible resources within the prevailing institutional and
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vulnerability context.  Livelihood outcomes thus comprise the positive and negative

effects on the types of vulnerability in column F.  By definition, sustainable livelihoods

thus ensure the long-term maintenance, survivability, and possible enhancement of stocks

and flows of food and income adequate for basic human needs without undermining other

such livelihoods or potential livelihoods for coming generations (Attfield, et. al., 2004).

Despite wide use in aspects of development planning other than DRM, this framework

has much untapped potential for identification of different groups’ livelihood resources

and contexts to allow recommendations for what to consider in determining possible

strategies for reducing economic, social, and environmental vulnerability (Twigg, 2004).

Table III. Sustainable Livelihoods Model (adapted from Allison and Ellis, 2001)

[A]
LIVELIHOOD
RESOURCE BASE

[B]
MODIFIED BY
INSTITUTIONAL
CONTEXT OF

[C]
CONSIDERED IN
VULNERABILITY
CONTEXT OF

[D]
RESULTING IN

[E]
COMPOSED OF

[F]
AFFECTING
VULNERABILITIES
OF

Natural
Private: land and
inputs
CPR
Human
Skill levels
Training
Technical
assistance
Manufactured
Private and public:
infrastructure and
equipment
Financial
Loans, subsidies,
micro-finance
Social, institutional
and cultural
Legal
arrangements,
marketing
arrangements,
community,
resettlement, and
business
development

SOCIAL

RELATIONS

INSTITUTIONS

ORGANIZATIO

NS

Trends:
Conflict,
displaced
people,
poverty
factors

Shocks:
Tsunami
Earthquakes
Floods
Aid

L
IV

E
L

IH
O

O
D

 S
T

R
A

T
E

G
IE

S

Resource-
based
activities:
Fish: off-
shore,
cultivation
Farming:
crops,
livestock
Forestry:
home use,
palm
plantations

Non-resource
based:
Commerce
Services
Public service

ECONOMIC

SOCIAL

ENVIRON-
MENTAL
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3.3 Pre-Tsunami Vulnerability and Institutional Context

The following description of the vulnerability and institutional context regarding

livelihoods describes the various trends, shocks, social relations, institutions, and

organizations that affect exposure to risk of different activities for different groups of

people.  As different districts in Aceh and Nias have significantly different relationships,

no “cookie cutter” approach to livelihood strategies could enable an effective top-down

approach. On the contrary, these general considerations should help to frame the

facilitated participatory approach described by Bappenas and prove fruitful in

determining the specific key elements of local importance for specific implementation in

a particular area.

Analysis of historical physical vulnerability to earthquakes and tsunamis in Northern

Sumatra reveals similar major events caused by fault slippage in 1797 and 1833 with a

recurrence interval of such events of about 230 years (Nalbant, et, al., 2005). Both the

December 2004 and March 2005 earthquakes further exacerbated stress on the Sumatra

fault and thereby boosted the already significant potential for future subduction-zone

earthquake events and concomitant tsunamis with an earthquake of magnitude 7-7.5

representing the greatest immediate threat (McCloskey, et. al., 2005).

Before the most recent tsunami, multiple factors affected the economic, environmental,

and relative social vulnerability of the coastal people in northern Sumatra.  As relatively

educated people with quick adaptation to new opportunities, they were generally involved

in combinations of livelihood activities (World Bank, 2005; Winahyu and Acaye, 2005).

Because the economy was already in decline over the past three years, however, many

people had shifted away from urban and service-based industries towards fisheries and

agriculture (World Bank, 2005).  Although food production had been sufficient until the

financial crisis in the late 1990s, the remoteness of many areas from markets, the civil

conflict situation, and the general lack of purchasing power often resulted in insufficient

food distribution such that almost 30% of the population lived beneath the poverty line

(World Bank, 2005; FAO/WFP, 2005).  As in the rest of Indonesia, inshore fisheries
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livelihoods specifically entailed seasonal variations in income, a lack of viable alternative

economic alternatives, and poor living conditions, with general trends towards illegal and

environmentally unsustainable fishing practices, too much competition attempting to

catch declining fish stocks, and patron-client relationships with money lenders that

resulted in inequitable distribution of the resulting catch (Kendrick, 2005a).  After

decisions to convert many mangrove forests into aquaculture ponds for shrimp

production in the late 1980s resulted in further exacerbation of the declining fish stocks,

loss of biodiversity, erosion and sedimentation, and vulnerability to tsunamis and other

hazards, a shrimp disease outbreak in the late 1990s resulted in the abandoning of shrimp

in favor of less intensive fish aquaculture (Kendrick, 2005a; World Bank, 2005; FAO,

2005a).  Regarding social inequities, differences have existed along lines of gender,

proximity to separatist areas, and capital ownership.  Although women in this patriarchal

society have a very important role in contributing to manual labor and fisheries foraging,

they are considered bad luck on boats at sea, generally have less access to assets and

lower-paid occupations, and less of a voice in decision-making than men (Gallene,

2005a; Prodhan, 2005).  Geographically, people living in separatist areas were more

prone to being displaced and to lacking access to food and other essentials (Rajagopalan,

2005).  Pertaining to fisheries livelihoods, ice factory owners, boat owners, tauke fish

traders, and other people who owned inputs generally had better access to economic

opportunities relative to more impoverished people who worked as laborers for the

capital owners or who had limited access to assets (Kendrick, 2005a).

Key institutional arrangements that affected the risks in fisheries included the fishermens’

and tambak (fishpond) farmers’ associations (BMPT), the toke bangku (moneylender)

and other informal credit relationships, land ownership rights, local government, and

community development schemes.  The Panglima Laut, a confederation at the sub-

district, district, and district level since 2000, is a government elected body that also

retains autonomy in serving as the traditional system for directing the fishermen’s

associations, for settling disputes, for providing guidance to fishermen, and for generally

looking after their welfare (Kendrick, 2005a).  The BMPT, although less organized and

serving fewer areas, serves similar roles for tambak farmers (Kendrick, 2005).  While
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most IDPs and returnees have never used formal financial services because of their lack

of collateral, informal financial markets have traditionally enabled access to and

acquisition of inputs (Winahyu and Acaye, 2005).  Besides varying levels of remittances

or loans from family members, collective savings from small voluntary arisan, and loans

from boat owners to crew members and from big market traders to local traders, the most

significant traditional method for short-term capital in fisheries was through the toke

bangku moneylenders (Winahyu and Acaye, 2005).  Medium and small-scale fishing boat

owners and small-scale pond owners often obtained loans for inputs or working capital in

exchange for agreement to sell their catch to the toke bangku at below market prices

(Kendrick, 2005a).  Regarding land ownership, only about 25% of land was regulated by

legal title while the remainder was traditionally mandated under Basic Agrarian Law as

individual adat land, or, to a lesser extent, communal adat land (World Bank, 2005).

District and sub-district governments gained much responsibility after Aceh was granted

regional autonomy status in 2002 but have generally lacked capacity for handling the

resultant budgets (World Bank, 2005).  Previous livelihood-related responsibilities of

sub-district governments included extension, micro and small enterprise support,

financing for building markets, and establishing marketing institutions (Oxfam

International, 2005a).   Corruption within the justice element of local government is so

pervasive that police, courts, and prosecutors are deemed to exacerbate livelihood risks

while the availability of weapons from the separatist movement heightens fears of

intimidation and rent-seeking (World Bank, 2005).  Active in eighty-seven subdistricts

since 1998, including half affected by the tsunami, the Kecamatan Development Program

(KDP) served as a participatory board for deciding appropriate investments into

communities (World Bank, 2005).  Local gotong royong community development groups

also generally met for implementation of community projects once per month.

3.8 Post-Tsunami Contextual Modification

With 15-20% of fishermen in and 45 government fisheries staff killed and 58% of fishing

boats, 66% of fishing equipment, and 77% of fishing harbors destroyed or damaged,

almost US$50 million in fisheries sector total direct damage, and almost US$400 million
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in indirect damages from lost potential fisheries production, the fisheries sector was the

worst hit by the tsunami (Kendrick, 2005a; NACA et. al., 2005).  These effects and the

subsequent aid influx have significantly altered the context of both institutions and

vulnerability.  While deaths and losses have at least semi-permanently shifted the

demographics of people requiring social provision, some of the changes in access are

more temporary.  Prices of construction materials and anything else brought from

elsewhere have increased significantly both because of the tsunami-induced increases in

transport costs and the general shock to fuel costs.  Prices in general are assumed to have

risen because of the increase in demand for many items by INGO staff and because of the

artificial wages being paid in cash-for-work (CFW) programs.  After some increases in

prices of staple foods such as rice and oil, they now seem to have stabilized while the

prices of fish, crabs, and prawns have actually decreased because of the inability to store

them or market them elsewhere (Oxfam International, 2005a).

While encouraging food access, these latter prices are discouraging fish production

because of the current small margins from high fisheries costs and low sales prices

(Oxfam International, 2005a).  While part of the problem in production is a lack of boats

and gear or damaged ponds (Kendrick, 2005a), an inability to distribute what is caught

stems from a further lack of market structures, transportation to bigger markets,

processing and storage ability, and middlemen to bear risks of distribution (Kendrick,

2005a; World Bank, 2005; Winahyu and Acaye, 2005).  Overall, about half of all assets

in the fishing sector are estimated to be lost.

Although many NGOs are aiming to replace lost boats, boatbuilding is a long-established

industry in the region with traditional reasons for many different specifications of types

of wood and dimensions of boats in different areas.  Although some boatbuilders were

lost in the tsunami, an important consideration in ensuring sustainability of boats is

incorporation of these remaining craftsmen and some newly trained apprentices into the

building of appropriate boats (Kendrick, 2005a).  An additional environmental concern

regarding boatbuilding is use of appropriate timber, since inappropriate boats might last

only eight to twelve months and waste both recovery funds and precious timber (World
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Bank, 2005).  Resultant boat distribution must somehow consider both the need to

prevent overfishing and the need to balance distribution equitably as both insurance for

those who previously owned boats and as assistance to alleviate previous vulnerabilities.

In addition to the vast amounts of previously destroyed coral reefs and mangroves, vast

amounts of further destruction has exacerbated economic vulnerability to depleted fish

stocks and environmental vulnerability to further hazards (World Bank, 2005).  In the

ponds that previously benefited from this destruction, recent assessment revisions state

that, although 43% of ponds were adversely affected by the tsunami, only one percent

cannot be recovered (FAO, 2005b).  Besides the value of lost fish and shrimp in the

ponds and the recovery costs of repaired drainage and irrigation systems, protective

bunds and dikes, and removal of pond mud and debris, decisions regarding pond

restoration must consider the prevailing trends in both aquaculture production and the

need for some semblance of a greenbelt.

Regarding processing and distribution, communications are not constrained because of

the prevalence of cellphones but transportation remains constrained in some areas.

Although many roads and bridges have been repaired and the east coast road to large

markets is operable from Banda Aceh to Medan, the coastal erosion and fallen bridges

along the main west coast road has not yet been repaired (FAO, 2005a).  Furthermore,

production can not be transported and can only serve the local population without

processing, storage, and market facilities and without a solution to the problems of

switched sourcing of fish to unaffected areas by many traders and disruption in the supply

chain from dead or migrated former middlemen (SCF, 2005; Oxfam International,

2005a).  These middlemen not only bore risks of transportation but also lent working

capital and controlled the ice factories and processing units (Kendrick, 2005a).  Although

remittances from relatives who live elsewhere may continue to serve as sufficient

assistance for equipment purchases and working capital in certain areas (Kendrick,

2005b), the loss of the previous middlemen and their funds is a major bottleneck in

informal borrowing (Winahyu and Acaye, 2005).  Innovative solutions are required for

somehow developing a system in which risks will be borne in a manner that enables

production and marketing but does not once again immiserate people who control no
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assets.  With such gaps in provision of financial assistance ensuring no overlap and

provision of such assistance identified as a key need for returning to livelihoods (IOM,

2005), avenues should be explored for adapting the many existing models of

microfinance in Indonesia for provision in a manner that improves equity as well as

productivity and distribution ease.  For local sale, sub-district governments have not yet

rebuilt many damaged markets, so local traders and communities are incurring additional

costs and inconveniences to trade in distant markets (Oxfam International, 2005a).

Changes in social inequities and vulnerability to future shocks stem from both previous

trends and new relationships caused by the tsunami.  Because of the disproportionate

percentage of women who died in the tsunami, the large number of male-headed

households has resulted in confusion regarding how to allocate time for both livelihoods

and caring for dependents.  Those women and dependents that did lose the male head of

household are now often facing difficulty in claiming assets (SCF, 2005).  Despite

national, syariah, and adat legal arrangements allowing women to access assets, reports

state that, especially related to land, they are in a difficult position (Oxfam International,

2005b).  In families in which the primary earner is either gone or needing to focus more

on domestic work, much new responsibility falls on children and their ability to work on

boats or otherwise gain employment with their skills (Kendrick, 2005a).  The care for

elderly, disabled, and orphaned that lost those upon whom they were dependent varies by

the degree of death and destruction in which they originated.  While elderly and disabled

have generally been absorbed as dependents by already overburdened surviving relatives,

the 2,000 new orphans are often faced with both this lack of dependency and the lack of

inheritance rights according to syariah law (World Bank, 2005).

Because of logistical issues such as proximity to urban centers, accessible roads, and

NGO bases of operations, geographical proximity to assistance now categorically

differentiates vulnerability among survivors.  Although the peace accord was recently

signed to hopefully resolve many of the issues regarding poverty in separatist areas,

reports have indicated that many separatist areas, especially in the northeast, are more

vulnerable in not being able to access assistance (Rajagopalan, 2005).  Assistance centers



40

and internally displaced people (IDP) camps are generally located in floodplains, so

during flooding season from September to January, people who would otherwise be

living closer to forested areas but who are temporarily living in these areas of proximity

to assistance may be vulnerable to flooding problems as well as the general risks of

increased sickness in camps (Rajagopalan, 2005).  Although many people were

previously displaced, new categories of vulnerability relate to whether people are living

in camps, temporarily squatting or renting in cities, living in host families, or returned to

their homes [5].  Even those who are not in camps remain vulnerable to prevalent tremors

and small earthquakes, perceptions and realities of some probability of another tsunami,

remaining livelihood risks related to sea fishing and lost production (Winahyu and

Acaye, 2005), and the new livelihood risks associated with lower prices and lack of

infrastructure to enable sales and prevent spoilage.  Finally, most pertinent to livelihoods,

the social stratification according to owned capital has undergone revolution.  Although

the lack of progress and information regarding how to claim land remains a big issue for

some people (Kendrick, 2005b), people do generally have access to land even if they

have no house (Oxfam International, 2005a).  Regarding other assets, although some

assets have been retained by the previous lenders of capital, most reports confirm that the

percentages of people in categories with inadequate personal or productive assets have

swelled such that many more people face vulnerabilities from lack of access to housing

and means for livelihood production and distribution.

3.5 Livelihood Strategy Recommendations

As defined in Table III, sustainability of livelihood activities requires reduction of

economic, environmental, and social vulnerability through programs of strategies that

equitably encourage exercising environmental concern.  In addition to members of the

affected community, stakeholders in development of these strategies include different

levels of government, NGOs, and international organizations.  While the role of NGOs

and international organizations will dissipate over time, local sustainability requires local

community and government collaboration with input from these other stakeholders in

devising effective negative and positive incentives for efficient, equitable, and

environmentally sound practices (Shah, 2005).   Local incentives to dissuade overfishing
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and other overuse of resources and to persuade use that allows benefits to be received by

the most vulnerable might be achieved by participatory revision of new rules and

regulations of such use and procedures, penalties, resources, and mechanisms for

enforcement of them.  Positive incentives towards equitably and environmentally soundly

reaching and assisting the most marginalized and vulnerable groups might include wide

dissemination of announcements of programs such as cash for work and credit to fishing

individuals and communities to all affected individuals and households, assistance to

apply for the programs to those who need them most, and monitoring and evaluation of

effectiveness towards ensuring progress towards targeted equity, environmental, and

economic goals.

In addition to such incentives, resources must be provided strategically to ensure that

sufficient production and marketing resources are available for those whose livelihoods

depend on them.  Table I referred to findings of Salim, et. al. (2005) regarding provisions

that seemed dubiously or not addressed in the government master plan.  Following the

framework of resource provision categories in that figure, the following

recommendations synthesize the resource losses and context changes to provide a basis

for general fisheries livelihood strategy implementation in this stakeholder-devised

system for reducing economic, social, and environmental vulnerability.  Contextual

information that is important to consider across all resource categories include social

equity issues of providing opportunities to those with more dependents, of ensuring that

assistance reaches people in more remote areas and doesn’t cause moral hazard issues of

people moving away from areas of optimal livelihood opportunities to be where the

assistance is given, of possibilities of shadow returns to get assistance by those who don’t

want to move or return, of more flooding and sickness in camps and other temporary

areas, of needing to incorporate resilience to other potential shocks of flooding and

earthquakes into livelihoods, and to incorporate strategies to reduce permanent fisheries

risks as well as temporary post-tsunami risks of spoilage and unstable prices.

Regarding provision of natural resources, assessment of the master plan revealed a

perception of inadequate attention to environmental vulnerability in provision of inputs
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and to either environmental or social vulnerability in restoration of land.  Contextual

issues related to land and input provision include the differences in types of land

ownership and claims to it, the relative difficulty of women and orphans with asset

claims, the need to create incentives for sustainable return from camps and temporary

residences, the lack of timber and need for appropriate use in designing boats, the need

for consideration of overfishing and equity in boat and equipment distribution, and,

including the previous trends away from shrimp farming, the need for determination

regarding appropriate restoration of ponds and environmental assets such as mangrove

forests and coral reefs.  Recommendations from NGOs include restoration of private

assets in ways that are managed by the community or the associations of fishermen or

tambak farmers (FAO, 2005b), mangrove forest rehabilitation according to a recently

developed comprehensive integrated coastal management plan (FAO, 2005a), and

attempts to ensure community participation in planning mangrove re-forestation and in

replanting through the use of CFW resources by employing those who can not resume

fishing activities (Gallene, 2005b)

Regarding provision of human resources, assessment of the master plan revealed a

perceived lack of attention to environmental vulnerability in assessment of skills and to

either environmental or social vulnerability in provision of extension services.

Contextual issues related to capacity building and technical assistance provision include

the changed dynamic of households in terms of the increased number of dependents and

increased childhood labor, the lack of capacity of local government, the loss of important

community and skilled leaders, and the lack of entrepreneurs who can absorb resource,

production, and distribution risks.  Recommendations for risk-reducing strategies include

capacity building to improve the fishery extension service (FAO, 2005b), innovative

systems to complement the work of builders of small boats with cash advances and CFW-

enabled apprentices to work towards building more appropriate boats than outside

sources might provide (Kendrick, 2005a), and similar arrangements to help retain, utilize,

and develop the skills of local mechanics and other people whose crafts can sustainably

help reinvigorate fisheries.  Additionally, to better enable people to return to work while

caring for those who can’t work, stakeholders should consider contextually-relevant
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programs for collectively minimizing the risks faced by elderly and young people to

allow more participation in livelihoods by those who would otherwise need to care for

them.

Regarding provision of manufactured resources, assessment of the master plan revealed a

perceived lack of attention to environmental and social vulnerability in the rehabilitation

and construction of private and public equipment.  Contextual issues related to such

manufactured capital provision include the need for decisions regarding how to ensure

adequate ice plants, processing, and storage facilities to enable marketing of fisheries

output, how to improve sub-district government capacity or other means for rebuilding

market buildings, how to rebuild the roads and bridges in the west, how and where to

physically restore drainage, irrigation, and protective walls requisite for any decisions to

restore aquaculture ponds. Some important considerations raised by NGOs include

thinking through possibilities of rebuilding damaged landing centers in ways that

integrate ice plants and thus eliminate the need for middlemen (James, 2005) and

utilizing more of the traditional community development institutions for restoration and

maintenance of market structures.  Boat and gear distribution must somehow consider

both the need to prevent overfishing and the need to balance distribution equitably as

both insurance for those who previously owned boats and as assistance to alleviate

previous vulnerabilities.  Kendrick (2005) recommends focus on private asset

replacement for the small scale sector to reach the people with the least access to other

capital and community ownership of decisions regarding who should get gear and how its

use can be more environmentally sustainable.

Regarding provision of financial resources, assessment of the master plan revealed a

perception of a lack of attention to addressing environmental vulnerability in SME

assistance, microfinance, and subsidies and to addressing either environmental or social

vulnerability in provision of bank loans.  Contextual issues related to such financial

provisions include the need to utilize cash for work (CFW) for more livelihood asset

construction and attempts to balance integration of more microfinance and formal lending

into the system with the prevailing preference of informal finance among fishing families
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with no collateral.  Thus, an additional related issue is resolution to the conflict between

the need to restore a system in which informal lending allows production and marketing

risks to be taken and the need to do so in a manner that does not unnecessarily further

immiserate borrowing groups who lack access to capital.  NGO reports listed many

recommendations for resolution of some of these issues.  Regarding the use of cash

assistance, SCF (2005) recommended different types of finance depending upon the

different social vulnerabilities faced: credits for those who have entrepreneurial

experience in employing many people, cash grants to poor households who need start-up

capital, and a combination of cash and credit for smaller boat owners who previously

needed toke assistance for working capital.  The FAO (2005c) recommended that some

such assistance take advantage of the pre-existing trusted capacity for Panglima Laut

networks of fishermen to handle disbursements and a revolving fund for fishing

community benefits.  As such assistance could help release the pressure of dependence on

middlemen, further development of BMPT might similarly help tambak farmers (James,

2005).  Kendrick (2005a) recommended that serious consideration be given to this

tradeoff between helping the toke bangku to return to positions in which they could help

people and setting up somewhat more tentative equitable solutions. With such gaps in

provision of informal financial assistance ensuring no overlap and provision of such

assistance identified as a key need for returning to livelihoods (IOM, 2005), Winahyu and

Acaye (2005) recommend exploration of avenues for adapting the many existing models

of microfinance in Indonesia for provision in a manner that improves equity as well as

productivity and distribution ease.  Kendrick (2005a) recommended introduction of a

much wider range of credit options for both asset replacement and working capital for

fishing communities, including micro-credit, rural banking alternatives, cooperatives, and

revolving working capital funds and also a system to protect recipients of assistance from

claims of previous debts by former moneylenders.

Regarding provision of social, institutional, and cultural resources, the master plan

seemed to lack adequate attention to environmental vulnerability in restoration of

marketing arrangements and business development services.  Contextual issues related to

restoration of these arrangements include the aforementioned need for innovative
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marketing relationships that reduce dependence on middlemen who now can’t bear risks.

Other considerations include the lack of capacity of both local government and civil

society organizations, the perceptions of corruption that hamper the legal system, the

need for decisions regarding effective regulation of outside fishing vessels, the strong

tradition and recent trends towards formalization of community development that could

serve to assist in common property resource restoration and management, and the need

for information and advertising of what has been restored so that those who switched

sources of fish and others can be appropriately informed of how other recovery efforts

might help restore or improve previous relationships.   Additionally, disruptive effects on

marketing infrastructure and channels hinder the potential for market-oriented policies to

allow a culture of entrepreneurial success to drive livelihood revitalization.  Although

prioritization of road, bridge, and marketplace structure rebuilding will enable improved

market access, effectiveness of such physical resources will require replacement of the

services of lost middlemen through such mechanisms as training services that enable

development of new traders or marketing cooperative establishment that might allow

direct sales to markets.

The aforementioned livelihood strategy considerations are by no means comprehensive

even for only the fisheries sector.  The value of this analysis is in attempting to begin the

discussion such that others might continue in this manner to understand more such

considerations for all livelihood options and to gain synergies in strategies across

activities and resource provisions that help to reduce vulnerabilities.  Results of the

CARE (2005) livelihoods baseline study, the ODI workshop that addressed baseline

needs (ODI, 2005), and the regular coordinated meetings of participants in the

Livelihoods Recovery Working Group should help in this regard immensely.
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The following section was added subsequent to publication of the article by the lead

author for synthesis with the Ph.D. dissertation.

3.6 Evaluation of Integration

The above analysis was conducted before starting the process of evaluating the levels of

different types of integration in identification, analysis, and assessment methodologies in

this dissertation.  As the sustainable livelihoods methodology continues to evolve in its

uses for disaster risk reduction and overall human security promotion, however,

discussion of how its application to post-tsunami livelihood provisions addresses and

fails to address these types of integration provides an interesting backdrop from which to

begin the discussions of how to create better integrated methodologies in the following

chapters. As noted in Chapter 2, this evaluation is only of the extent of the types of

integration in the assessment itself to determine how better integration might lead to

better similar assessments in the future.  As the assessment was a critique of a

government reconstruction plan, any lack of integration in the plan itself was considered

an initial constraint that was not considered in the table for evaluating the methodology.

With a government reconstruction plan already in place that was then to involve

participatory work in communities to determine how to implement it, the objective was to

assess potential livelihood problems that should be considered in that process.  Without a

particular community of focus, there was no direct up-scaling consideration and only

spatial considerations as far as some of the recommendations involved multiple

communities with covariate effects.  In some ways, the initial plan was already

mainstreamed in a novel approach by the Indonesian government.  Any recommendations

could also be considered to be aimed at mainstreamed decision-making, but no specific

work to ensure integration into government plans was part of the research.  The most

important limitation of the research was that because of advice by the government and the

NGOs that all concerned actors were too busy to participate, interaction was limited to

key informants from the NGOs who were working with the communities rather than with

vulnerable groups themselves.  And, though there was some input from government

officials and the original plan, no dialogue across external stakeholders and between
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internal and external stakeholders resulted in vulnerability perceptions being exchanged.

As a livelihood assessment methodology, the focus was on livelihoods rather than all

sectors.  Some cross-functional considerations resulted related to effects on

environmental function, transport, and communications, but much deeper analysis would

be needed to consider more cross-functional effects.  As the assessment was limited to

discussion of changes from the tsunami and recent trends and livelihood implications for

the plan, methods integration, disciplinary integration, and stressor integration were not

considered.  Current stresses were generally captured by examining the pre-event and

post-event conditions.  And the effects of some of these trends were captured, but no

Table IV Evaluation of Integration in Sustainable Livelihoods

1 X = not achieved ; ? = achieved to some extent; √ = achieved
2 + = description of what was achieved; - = description of what was not achieved

Components Met1 Explanation2

1) Extra-Community
- Spatial

- Upscaling

?

X

+/- : some spatial considerations as appropriate to provisions covering multiple
areas but not explicit in analysis
- : upscaling not considered and not relevant to this study but would be for the
Sustainable Livelihoods Model overall

2) Mainstreaming √ + : recommendations were for modification of the original mainstreamed plan

3) Stakeholders
- internal

- external

X

?

- : external driven with no participation of vulnerable groups
+: aimed at informing resulting participatory discussions
+/- : recommendations but no dialogue across stakeholders

4) Sectors (BSFs)
- cross-functional
consideration
enabled

? +: some cross-effects considered
- : focused on livelihoods, need more analysis to capture others

5) Methods X - : no mix of quantitative and qualitative

6) Risk Factors
- all stresses
- all shocks

√
X

+: pre-event and post-event analysis incorporates stresses
- : no other shocks than the realized tsunami event considered

7) Temporal
- all trends
considered

X + : trends related to pre-event and post-event and evolution of institutions
considered
- : no consideration of expected future changes; much deeper analysis needed
to capture all trends

8) Multi-disciplinary X - : no biophysical considerations of potential hazards, only evaluation of socio-
economic effects of past hazard event
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consideration was given to potential future changes and implications of them on

vulnerability and resulting optimal provisions.

The sustainable livelihoods approach has been utilized in many forms that merit their

own evaluations.  It is not possible to generalize for all of them based on evaluation of

this particular approach.  Any such post-event livelihood provision applications of it,

however, should consider the limitations above.  In this case, the results were to feed into

a participatory process, but others should utilize a participatory process that utilizes input

from all stakeholders and more thorough analysis incorporating biophysical input on all

stressors into risk factor scenarios.  More cross-sector effects of input provisions on the

processes and functions in the other sectors would also enable consideration of the effects

of these improvements in functions on the ability of livelihoods to function better.   As

the focus of this study was on immediate provisions to fill immediate needs, dynamic

integration was not as relevant.  But post-event interventions such as this should be

considering linking recovery with development and should thus be considering how such

interventions will be affected through utilization of scenarios of expected changes.
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Notes

[1] Corresponding author: 1711 East-West Road MSC 678, Honolulu, HI 96848-1711,

USA; (808)956-0938; bfootbob@hotmail.com.

[2] Regarding this dynamic coordination, the rehabilitation phase, defined as the period

between six months and two years after the disaster, includes activities designed to

restore minimum levels of services and the reconstruction phase, specified as the period

until five years after the disaster, includes activities designed to rebuild key structures in

the region.

[3] Natural Disasters’ Impacts and Challenges for Recovery.  The 7th Indonesian

Regional Science Association (IRSA) International Conference, jointly hosted by IRSA,

Bappenas, and Faculty of Economics of the University of Indonesia.  August 3-4, 2005.

[4] Although not all such documents are referenced, a complete list of all accessed

materials is available upon request from the corresponding author.

[5] For an interesting classification of both domicile residents and IDPs according to

access to home, productive assets, and income, see ACF (2005).
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CHAPTER 4

EIGHT COMPONENTS OF INTEGRATED COMMUNITY BASED RISK

REDUCTION:  A RISK IDENTIFICATION APPLICATION IN THE

MALDIVES

Bob Alexander
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Honolulu, HI, 96807, USA
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A number of scholars and practitioners have identified a need to embed climate

change adaptation (CCA) approaches within disaster risk reduction (DRR) in a more

integrated approach to community risk reduction, and subsequently sustainable

development. At the national and international level these issues continue to be

addressed in isolation. At the community level a number of tool kits and frameworks

have been developed to address the need for a more integrated approach to risk

reduction. One such framework – the Process Framework - has been developed for

addressing community vulnerability through integrating local and scientific

knowledge for DRR and CCA. The steps include community engagement,

identification of vulnerability factors and identification of local and scientific

knowledge followed by the development of an integrated strategy to address

vulnerability incorporating both knowledge bases. While the integration of

knowledge for risk reduction is important, seven other essential components are

identified in the literature as necessary for effective identification, analysis, and

assessment of community risk. This paper improves the identification of vulnerability

factors in the Process Framework through integration of all eight components.

mailto:bfootbob@hotmail.com
mailto:Jessica-mercer@hotmail.com
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Practical application of the revised framework is then discussed using the Maldives as

a case example. Analysis of this case study and further discussion reveal some

inherent difficulties with implementation of the integration components.

Recommendations for overcoming these for sustainable risk reduction are provided.

Outcomes should be valuable to researchers, government, and non-government

organizations interested in further development of integrated community based risk

reduction processes that assist with effective risk reduction, adaptation and

development decision-making.

Keywords: Risk, vulnerability, integrated, community, CBDRR, identification,

assessment, mainstreaming, disaster, climate change, indigenous knowledge

4.1 Introduction

Many scholars addressing international development issues including climate change

adaptation (CCA) and disaster risk reduction (DRR) have been advocating for a more

holistic, integrated response to community development for decades (White, 1945; 2001:

81-92; Wisner, Cannon and Davis, 2004). Yet, while ‘integration’ is clearly advocated for

strongly in the literature, in practice this remains a distant reality. This is especially so in

relation to DRR and CCA and is clearly evident in the establishment of separate

international frameworks. The United Nations Framework Convention on Climate

Change (UNFCCC) addresses climate change mitigation and adaptation issues (see:

www.unfccc.int), while the United Nations International Strategy for Disaster Reduction

(UNISDR) addresses issues of disaster risk (see: www.unisdr.org). This divide is often

replicated at national levels with responsibilities for DRR lying within a ‘Disaster

Management Body’ of some form while responsibilities for climate change often reside

within a separate ministry. This national level divide further contributes to disaggregated

strategies at local, district, and provincial levels as stakeholders struggle to juggle

different demands and approaches. However, no such divide exists at community levels

where issues are viewed as a whole, not separated into individual silos (Wisner, Cannon

and Davis, 2004). This further gives strength to the argument for integration further up

the scale.

www.unfccc.int
www.unisdr.org
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DRR takes an ‘all hazards’ approach, whereby climate change is one type of hazard

among many. This suggests a need to integrate CCA within DRR (Kellman and Galliard,

2010: 23-46; Mercer, 2010: 247-264). Others have argued more specifically for different

areas of integration in relation to addressing risk including but not limited to: spatial

integration and the need to bridge local level development plans with neighboring

communities; up-scaling through bridging local plans with national policies (Daly,

Namouta, et. al, 2010: 265-281); stakeholder integration (Cronin, Gaylord, et. al., 2004:

652-658; Mercer, Kelman, et. al., 2010: 214-239; Schmuck-Widman, 2001;  RTF-URR,

UNISDR, et. al., 2010); sectoral integration (Tran and Shaw, 2007: 271-282; Sundness

and Birnbaum, 2003: 17); temporal integration through addressing past, present and

future risks (Kelman, 2010: 605-619; Larsen, 2006: 311-321); risk factor integration

(multi-hazard approach) (McEntire, 2004: 193-198) multidisciplinary integration

(Birkmann and Wisner, 2006; Birkmann, Wisner, et. al., 2004; Alexander, Bahnipati and

Rahman, 2010: 62-76 ); and integration of quantitative and qualitative methodologies.

(Louis, 2007: 130-139; Birkmann and Wisner, 2006; Alexander, Bahnipati, et. al., 2010:

62-76). The concept of ‘integration’ is not new in community based disaster risk

reduction (CBDRR), which necessarily incorporates climate related concerns. CBDRR

approaches were developed in the 1970s (Heijmans, 2009) from an identified need to

integrate wider social, economic, environmental, and political issues contributing to

disaster risk (Hewitt, 1983; O’Keefe, Westgate, et. al., 1976: 566-567). Non-

governmental organizations (NGOs) and social scientists have long recognized the need

to involve those at risk in decisions about DRR (Wisner, Blaikie, et. al., 2004). The

CBDRR approach is advocated as a community process whereby communities are helped

to analyze their situation through identifying problems and solutions in a process

ultimately reducing community vulnerability.  A typical CBDRR process follows a series

of steps incorporating a hazard(s), vulnerability and capacity analysis followed by

development of action plans (see Community Risk Assessment Toolkit at

http://www.proventionconsortium.org). The CBDRR process has become very much

embedded within an NGO approach to DRR and more recently CCA, and these

approaches continue to address disaster risk borne out of years of expertise and

http://www.proventionconsortium.org


57

experience. However, given the rate of change experienced today, these methods may

also need to be questioned and adapted to incorporate expected and unexpected future

change.

A limitation of CBDRR approaches has been an over focus on optimization of DRR for a

pre-defined problem with pre-defined parameters. Despite calls for ‘community-based',

this approach has often emphasized reducing overall levels of risk within a community as

perceived by outsiders – a result of donor driven processes (Heijmans, 2009). Rather than

minimization or elimination of perceived overall risks of a community, an integrated

CBDRR framework must acknowledge opportunities associated with risk-taking. It

should focus on a process for obtaining mutual understanding between stakeholders in

risk reduction decision-making and identification of appropriate strategies both inside and

outside a community.  One process developed to address this was Mercer et al’s (Mercer,

Kellman, Taranis, et. al., 2010: 214-239) Process Framework integrating local and

scientific knowledge to address community vulnerability. This was subsequently revised

by Kelman et al (Kellman, Mercer and West, 2009: 41-53) to incorporate climate change

concerns (see Fig. 1). It is increasingly recognized that for community DRR/CCA

initiatives to be sustainable, there need to be ongoing partnerships between communities

and outside stakeholders. This is especially so in light of an ever changing environment

and new risks such as climate change. While this Process Framework is one step towards

a more integrated holistic concept through facilitating integration of different knowledge

bases, a more thorough assessment is needed in Step 2 (Fig. 1) to identify vulnerability

factors. This paper expands Step 2 to address issues of integration and develop a more

cohesive integrated method of identifying, analyzing, and assessing community risks.

Initial use of the expanded and revised framework to be included within Step 2 will then

be outlined using the Maldives as a case study.
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Fig. 1. The Process Framework incorporating climate change concerns
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4.2 An Integrated Community Based Risk Identification, Analysis, and

Assessment Framework

Sustainable risk reduction incorporating DRR and CCA requires assessment of what

seems unsustainable.  Although a common misnomer equates risk reduction with risk

elimination, the DRR paradigm reflects an understanding that prudent risk-taking is a

basic element of survival (Feinstein International Center, 2011). Reduction of

unsustainable risk focuses upon unacceptable vulnerability levels of affected stakeholders

according to their chosen risk management objective, while strengthening of risk transfer

and coping capacity mechanisms aims to strengthen the management of acceptable risks.

This determination and prioritization of unacceptable levels of risks is the assessment

process. To achieve this, a community must have agreed upon overall levels of risk,

hence the need for an ‘all hazards’ approach embedding CCA within DRR. Since this

analysis is for an entire community, it should involve synthesis of different levels of risk

perceptions of various community sub-groups into a common risk knowledge base from

which to assess.  In addition, in order to understand the similarities and differences of

sub-group risks, they must be systematically identified and compiled in the risk

identification process. Integration ensures all components of risks are considered.

In response to an identified need, Figure 2 provides an expanded version of Step 2 (Fig.

1) in the Process Framework (Mercer, Kellman, et. al., 2010: 214-239; Kellman, Mercer,

et. al., 2009: 41-53). As outlined in Figure 2, community-based risk identification,

analysis, and assessment needs to be integrated to incorporate DRR and CCA concerns

within a wider development framework: (1) extra-community spatially and upscaling to

higher government levels; (2) mainstreamed into community development planning

processes; (3) across community stakeholder groups; (4) across functions within a

community sectorally; (5) across risk identification methods; (6) across all risk factors;

(7) temporally across changes experienced in risk factors over time; and (8) across

different disciplines for determining biophysical and socio-economic risks.  The different

Boxes outlined in Figure 2 illustrate how to bridge relevant gaps between aspects of each

component.  As the sequence of these processes involves multiple steps involving
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different boxes, the complete risk identification, analysis, and assessment framework is

outlined below step by step with Box numbers in brackets.

2.1 Step one: understanding the spatial, upscaling and mainstreaming context (Box 1

and Box 2)

The term ‘community’ is contested within disaster management literature (see Marshand

Pelling for critiques) (Marsh, 2001; Pelling, 2007: 373:385).  However, whether precisely

defined or not, ‘community’ remains the pillar upon which development programs are

established and implemented (Cannon, 2007). For this framework, a community is

defined as the smallest geographically-defined political entity at which group planning

and decision making is possible. However, a ‘community’ is also part of larger entities in

which information and resources are shared and exchanged.

Mainstreaming, upscaling and spatial integration are therefore key to contextual

understanding of how a community’s prioritized risks can be utilized for decision-making

across different scales and objectives. Assessment scale refers to levels of stakeholder

involvement from micro individual or household levels up to macro national and

international levels. Scale depends upon pre-identified risk assessment objectives e.g.

index creation comparing vulnerability and capacity across locations, times, or groups;

prioritization to catalog covariate and idiosyncratic risks and vulnerability levels; and

evaluation of DRR/CCA strategies (Alwang, Siegel, et. al., 2002; Heitzman, Canagarajah

et. al., 2002). In order to assess causes and effects of risk alongside underlying

differences in locations, people, institutions, and resources, the scale and objectives for

methodology determination can be summarized by addressing who or what is being

assessed as at risk, to what, and with respect to what (Ionescu, Klein, et. al., 2005;

Heitzman, Canagarajah et. al., 2002; Birkmann and Wisner, 2006).

Scale and objectives of an integrated CBDRR assessment are primarily for assessing

multiple stakeholder groups within a community to all risk factors with respect to

potential levels of loss of happiness as measured by perturbations from a perceived

normal state of key community functions.  What gets done with this prioritization



61

Extra-Community Spatial: Other Communities
Upscale: National/Provincial/District
Governments

COMMUNITY MAINSTREAMING
Development Planning

Other priorities Risk Reduction priorities

Share
(Mind Maps) Iterate Risk

Knowledge
Risk Reduction
Prioritization

Vulnerable
Groups

BSF Producers/
Institutions

Local
Government

Groups
Local NGOs Scientific

Researchers

Internal ExternalCommunity Stakeholders

Sectoral / Functional Access

Environ-
mental

Services

Food
& In-
come

Health
care

Edu-
cation

Shelter
&

Power

Water
& Sani-
tation

Physical
Safety Transport Communi-

cation
Enter-

tainment
Culture/
Religion

METHODSQuantitative Qualitative

Risk Factors:
Hazards, Stressors, and Trends

Temporal:
Past & Present
Future

Multi-Disciplinary

Biophysical:
Exposure
Vulnerability & Capacity

Socio-Economic:
 Vulnerability & Capacity

8

6
5

4

3

2

1

Identification of Expected Losses of Each Group:

7

Analysis:

Government
agencies

INGOs &
Agencies

Unacceptable Levels

Acceptable Levels

Assessment:

Fig. 2. Integrated Community-Based Risk Reduction Framework



62

information then, relative to other community priorities and relationships with

government and neighbouring communities, pertains to mainstreaming, upscaling, and

spatial integration (Pearce, 2003: 211-228; Mitchell, 2008; UNISDR, 2011; Kousky and

Zeckhauser, 2006; van Aalst, Cannon, et. al., 2008: 165-179). Understanding this context

needs to be recognized from the outset as the overarching goal of identifying and

addressing community vulnerability (and moving into Step 3 of the Process Framework

(Mercer, Kellman, et. al., 2010: 214-239)). However, this is not achievable until the

process outlined in Boxes 3-8 has taken place.

2.2 Step two: formation of community stakeholder groups (Box 3)

While ‘community’ is recognized as one entity that is covariately affected similarly by

many factors, it also comprises community subgroups that are covariately and

idiosyncratically affected differently by many structural factors (Lewis and Kellman,

2010; Vatsa, 2004: 1-48). Accordingly, community stakeholder integration (Box 3)

requires that Step 1 in the Process Framework (Mercer, Kellman, et. al., 2010: 214-239)

of ‘engaging stakeholders’ involves information required to: a) determine exposure,

capacities, and vulnerabilities; b) identify who to include in co-determining that

information; and c) identification of appropriate stakeholder groups to access that

information and use it for decision-making.  Such a level of engagement allows for

bridging different stakeholder perceptions regarding functions and relationships within a

community.

Previous literature has referenced a dichotomy with one category of stakeholders and

their knowledge defined as indigenous or local and the other as scientific or expert.  Due

to criticisms of these terms3 and the need to synthesize group perceptions into community

3 Although indigenous people, local people, and scientists are important subcategories of people with
potentially relevant risk perceptions regarding a community, many people with potentially relevant insights
who live in a community may not be indigenous to that particular land, some may not be considered local
or indigenous by others from that land, knowledge by those inside the community may have been acquired
scientifically, and neither people inside the community nor those outside the community have absolute or
even relative expertise on all aspects of risk in the community. Thus, people or groups from either inside
the community or outside the community who have potentially relevant perceptions are defined as internal
and external stakeholders respectively.  The ideas of these stakeholders and stakeholder groups are
perceptions until they have been analyzed relative to the perceptions of the other groups and synthesized
into an agreed-upon risk knowledge base.
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knowledge, this paper refers to perceptions of stakeholder groups as internal or external

to a community (Wisner, 2005: 335-348; RTF-URR, UNISDR, et. al., 2010; UNIDR,

2009). Integration is required because, whilst perceptions of internal and external groups

can be quite different (Renn, Rosa, et. al., 2001), each group may have relevant expertise

beneficial to identification (Haynes, 2005; Schmuck-Widmann, 2001). In line with

discussions of the value of internal perceptions in community-level risk identification

(Weichselgartner and Obersteiner , 2002:73-77; Dekens, 2007) and conflict between

process-oriented and outcome-oriented assessment goals (Birkmann and Wisner, 2006),

alternative approaches seek process-oriented participatory approaches. This involves

building internal knowledge, needs, and potentials for collaborative mutual learning on

the part of internal and external stakeholders (Mercer, 2011; van Aalst, Cannon, et. al.,

2008: 165:179).

Similarities and differences among internal and external groups are what drive this

mutual learning and risk co-education through iterative synthesis in the analysis process.

Without identifying and then reconciling these differences, any actions taken by

individual groups would be alienating other groups by neglecting or exacerbating risks

perceived as important to them. Co-determining risk knowledge with internal

stakeholders also enhances transparency regarding risk management capabilities and

ensures co-ownership of decision-making and resultant responsibilities (GTZ, 2004;

Renn, 1998: 59). The arrow from Box 3 into Box 4 indicates that stakeholder groups in a

participatory process facilitated by outsiders, will systematically identify perceptions of

how different risks affect them in Boxes 5-8. Then, as shown by the arrow from Box 4

back into Box 3, they will be guided in analysis and assessment of these perceptions.

2.3. Step three: stakeholder group institutional analysis of Basic Societal Functions

(BSFs) (Box 4)

Communities access environmental, physical, economic and social resources which

combined result in access to goods and services contributing to wellbeing (Vatsa, 2004:

1-48; DFID, 1999; Siegel and Alwang, 1999). These resources or elements at risk

(Cardona, 2003) are combined by communities in processes that enable different
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attainment levels of key basic societal functions (BSFs), both relative to other

communities and between community subgroups.  BSFs for any community include

access to food and non-food items, livelihoods, health care, education and training,

shelter, power, water, sanitation, physical safety, transport, communications, recreation,

entertainment, religion, and cultural activities (Sundnes and Birnbaum, 2003:17).

Differences in development and resilience between societies arise from local processes

within these functions and underlying elements in these processes that dictate functional

capacities and vulnerabilities.

Rather than stakeholder groups identifying risk perceptions of loss of one function in

isolation, sectoral integration (Box 4) across BSFs ensures effects on common elements

and processes and other cross-functional relationships are considered cohesively. An

initial step for integrated community risk identification is clarification regarding local

context and how each of the functions and institutions managing underlying processes

and elements operate within a community. Additionally, this process reveals how

particular elements and processes are utilized in existing coping, buffering, and adaptive

capacities to reduce risk to BSFs. For example, building capacities of builders, materials,

and planning elements can lead to better construction and management processes that

lead directly to improvements to transportation and livelihood access BSFs and indirectly

to other BSFs by enabling better delivery of materials and equipment.

2.4 Step four: integrated risk identification (Boxes 4-8)

An integrated approach to understanding risks must start with identifying effects of all

existing risk factors followed by how these factors and effects are being affected by

change (Sundness and Birnbaum, 2003; van Aalst, Cannon, et. al., 2008: 165-179). As

shown by the arrow from Box 7 into Box 6, temporal integration (Box 7) is a key part of

enabling integration across risk factors (Box 6).  Emphasis on past and present data does

not duly consider rapid changes to risk factors which may be occurring as a result of new

risks (Glantz, 1994a: 218-225; Glantz, 1994: 1-10). Community vulnerability is a result

of multiple stressors that should be understood holistically. Thus, risk factor integration

requires that effects of all current and past stressors and other shocks need to be
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considered with trends affecting how they are expected to be modified over time (see

examples Table 1 (DFID, 1999; Lewis and Kellman, 2010). As part of this process,

temporal integration enables dynamically predictive risk identification by framing CCA

within DRR and development and further incorporating effects of all development,

climactic, and intervention trends on future vulnerabilities and capacities (Alwang,

Siegel, et. al; 2002; Kellman and Gaillard, 2010: 23-46). Understanding baseline risks

from conditions described by stakeholders as currently normal and determining perceived

perturbations from scenarios of hazards, development, and related trends allows

identification across this risk hierarchy (Kellman and Gaillard, 2010; Cannon, 2008: 34;

FEG, 2008; van Aalst, Cannon, et. al., 2008: 165-179). In addition, since these risks are

considered in the development context in relation to all functions, risk factors, and

relationships between them, stakeholders can perceive the exposures and net

vulnerabilities that are unacceptable relative to others.

Table 1. Examples of Risk Factor

Multidisciplinary integration (Box 8) bridges differences between physical scientists

trained to view risk as a physical reality and social scientists who view it as a social

construction (Cardona, 2003: 37-51). Within and across these disciplines, schools of

“physical science”, “engineering”, “structural”, and “organizational” or “hazard”, “socio-

technical”, and “socio-cultural” DRR approaches have been identified as needing to be

bridged to create integrated quantitative and qualitative methodologies (Box 5) that

express biophysical and socio-economic exposure, capacities, and vulnerabilities

(McEntire and Crocker, 2010: 50-64; Cardona, 2003). Both physical resilience and

Trends
• Climatic Trends
• Population trends
• Resource trends
(including conflict)
• National/international
economic trends
• Trends in governance
(including politics)
• Technological trends

Shocks
• Human health shocks
• Natural shocks
(including hazards)
• Economic shocks
• Conflict
• Crop/livestock health shocks

Stresses
• From prices
• From production
• From health
• From employment opportunities

Source: Modified from DFID, 1999
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individual and community resilience must be considered (Wisner, Blaikie, et. al., 2004).

As shown by the arrows in Box 8, biophysical exposure, capacities, and vulnerabilities

information is not only an end sought for depicting biophysical risks but also depicts the

exposure of biophysical elements and net vulnerability of biophysical functions

contributing to net socioeconomic vulnerability. Thus, interdisciplinary integration

requires that this biophysical process of determining exposure is focused both on

determining expected biophysical losses and co-determining with other stakeholders what

biophysical information is needed for socio-economic risk identification.

The end result of Step Four is compiled data regarding stakeholder group perceptions of

expected loss of functions under each BSF4 and bottleneck processes and elements under

each BSF (Cardona, 2003). Each group utilizes an appropriate mix of methods across

risk factors and time to determine levels of biophysical and socioeconomic risk in Box 8

expected to result in losses to each BSF in Box 4. Analysis of this information by group

representatives who agree upon a synthesized risk knowledge base and assessment of

which levels of these risks should be prioritized for community-level risk reduction and

higher-level development planning can then occur.

2.5 Step five: integrated risk analysis and assessment (Box 3)

Once the community-based identification process has resulted in compilation of expected

BSF loss and bottleneck elements and process information for each group, the analysis

process (top left hand portion of Box 3) enables integration across risk perceptions of

stakeholder groups. The first step involves resolving inter-group differences in a manner

that results in synthesized agreement.  This synthesized risk knowledge database,

however, only describes overall levels of risk and does not outline which levels should be

prioritized for risk reduction. The assessment process in the top right hand portion of Box

3 enables stakeholder group representatives to determine risk levels considered

acceptable and unacceptable. This step overcomes criticisms of environmental

determinism in decision-making based only upon exposure (Kellman and Gaillard, 2010:

4 This is an application of the definition of risk of Cardona (2003) to this framework to include all
integration components.
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23-46). In addition, it addresses criticisms of external decision-making where outsiders

make decisions regarding the levels of risks to reduce and which to ignore without

consulting those potentially directly affected (Wisner, Blaikie, et. al., 2004).

Since determination of unacceptable risk is a slippery slope when attempted in isolation

by either an internal or external group of assessors, this integrated methodology enables

stakeholder group co-determination of unacceptable levels of risk of different functions

and underlying processes, elements, and institutions. Assessment involves group

representatives utilizing the agreed upon risk knowledge database to decide upon

acceptable levels and prioritization for DRR/CCA decision-making. Following the

Process Framework (Mercer, Kellman, et. al., 2010: 214-239), integrated CBDRR at the

community level would then involve groups co-determining an appropriate mix of

internal and external strategies for optimizing reduction of the most unacceptable risk

levels via exposure reduction, capacity development, and vulnerability reduction.

2.6 Step six: mainstreaming and integrating spatially (Box 1 & 2)

As described previously, DRR priorities can then be mainstreamed into overall

community development plans (Box 2) and then further into neighboring community and

multi-level, spatial development planning initiatives that integrate risk reduction (Box 1)5

(Pelling, 2007: 373-385). Whether at the community level or higher, sensitivity analysis

of rankings to different scenarios might result in a need for consideration of multiple

strategies and adaptive management across elements and processes that affect multiple

risks.  Although steps 5 and 6 are important for the completion of step 2 and resultant risk

management decisions in the Process framework, the following case study provides

insights regarding how to take the initial steps required for community-based risk

identification in Boxes 3-7.

4.3 Practical Application with an Example from the Maldives

The Maldives is an archipelago of small atoll islands in the Indian Ocean.  Of 197

inhabited islands, over 70% have fewer than 1,000 inhabitants. (Republic of Maldives,

5 For examples of community-based assessments being scaled-up, see Pelling (2007).
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2006) In this context, although some of the larger islands contain multiple separate

administrative units, community for most islands is defined as the island itself.  As such,

spatial integration need not consider risks of one island being causally linked directly to

another island’s risks. Integrating across levels of government for mainstreaming risk

reduction involves island governments administratively falling under atoll governments

and national government.

At the time of this study in 2007 there was limited local NGO activity in the Maldives

with none operating on any of the islands involved in the study. External stakeholders

included representatives from government agencies, Red Cross and a few UN agencies

and international NGOs on larger islands who were affected by the 2004 tsunami.

Internal stakeholders differed from island to island but generally included island

government officials, people involved in provision of BSFs, and vulnerable groups

including women, children, elderly, those in marginal locations, and households with

recent migrants, a single head, or low income. With more than 80% of land area less than

one meter above the mean high tide level and with livelihoods vulnerable to losses from

sea level rise, coral bleaching, sea temperature change, and more extreme events, these

and other effects of climate change are of considerable concern (Republic of Maldives,

2006). Rising incomes and jobs from tourism and increasing information and services

from abroad have resulted in opportunities but also perceived threats to local culture and

traditions (Republic of Maldives, 2006). Desires for services including hospitals, high

schools, and sewerage on residential islands have resulted in an island land reclamation

and population transmigration scheme to ensure critical mass required for such

consolidation investment (Republic of Maldives, 2006).

This case study describes the initial steps of island risk identification and analysis

according to the process described in section 2 on one of nine islands in the Maldives that

were designated to receive an influx of population and development investment under the

Maldives Population Transmigration Consolidation Plan. Thaa Vilufushi Island is only

roughly 1 km x ½ km (see map in Figure 3) but, as an island community with a variety of

local institutions, met all BSFs in some capacity in the paradigm before the island was



69

devastated by the 2004 tsunami and residents were displaced to the island of Thaa

Buruni. Although the study was not designed to complete the entire integrated process,

discussion of what was and was not achieved according to this framework illuminate

further possibilities for identification, analysis, and assessment leading to integrated

CBDRR decision-making which incorporates climate related concerns (see Table 2 for a

summary of the process).

Fig. 3. Example of future land use plan for the island of Thaa Vilufushi

Table 2. Risk Identification Process in the Maldives

Step Stakeholders Involved Time
Period

Activities

1&2 Central & Atoll Government
Representatives

10 days Background Interviews

2&3 Island British Red Cross Staff,
Island Government
Representatives, Other Identified
Key Informants

2
meetings
(3 hours
each)

Key Informant Interviews

3 BSF Provision Groups (Separate
meetings with representatives of
public, private, and household

8
meetings
(1 hour

Focus Group Discussions (1
hour each):
Institutional Analysis
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providers and users of  Health &
Hygiene, Education & Training,
Shelter & Power, Water &
Sanitation, Physical Safety,
Transport & Communications,
Recreation & Entertainment, &
Religion & Cultural Activities)

each)

4 Biophysical Team (External:
Biophysical Consulting Team
[Volcanologist, Environmental
Scientist, & Engineer] as advised
by Internal: Island Government &
Household Representatives)

3 days Development of Biophysical
Vulnerability Scenarios &
Trends

4 Internal Vulnerability Group
Representatives:
Average Access Group
Low Access Women Group
Low Access Men Group

6
meetings
(3 hours
each)

Focus Group Discussions:
Food Economy Analysis, Force
Field Analysis, Land Use Map &
Scenario Analysis, Proportional
Piling, Bottleneck Elicitation

4 BSF Provision Groups (Separate
meetings with representatives
from Health & Hygiene,
Education & Training, Shelter &
Power, Water & Sanitation,
Physical Safety, Transport &
Communication, Recreation &
Entertainment, & Religion &
Cultural Activities)

8
meetings
(2 hours
each)

Focus Group Discussion:
Force Field Analysis, Land Use
Map & Scenario Analysis,
Proportional Piling, Bottleneck
Elicitation

5 Socio-Economic Team (External:
Socio-Economic Consulting Team
[Social Scientist & Economist] as
advised by Internal: Key
Informants and Focus Groups)

3 days Initial Mind Map Creation

5 Representatives from all of the
External (Central & Atoll
Government, Biophysical &
Socio-Economic Consulting
Teams) & Internal (Key
Informants & Focus Groups)
Stakeholder Groups

Not
completed

Iteration, Synthesis,
Prioritization, Optimization

6 Atoll Government, Central
Government

Not
completed

Mainstreaming
Spatial Integration

On Thaa Vilufushi Island, the first step involved stakeholder integration through

identification of members of internal and external stakeholder groups. Internal

stakeholder groups could include representatives from: local government; institutions
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involved in providing key goods and services; average households; vulnerable groups e.g.

minorities, migrants, women, children, elderly, disabled, and single-headed, low-income,

or marginal households. External stakeholder groups should include representatives from

NGOs, government, international agencies, researchers, and other communities and

government units with whom the community aims to integrate spatially.  However, due to

the lack of presence of external stakeholders on Thaa Vilufushi Island, only Red Cross

staff contributed on-island input while UN and higher level government agencies, and

others were limited to providing pre-study input and post-study feedback. Internal

stakeholder groups consisted of representatives of the processes for provision of each of

the BSFs and three vulnerable household groups. Three groups were chosen due to time

constraints and recommendations from Thaa Vilufushi Islanders that this would

constitute a representative sample of the population. These household groups were

defined by people identified in initial discussions as knowledgeable of the local context

and relatively unbiased6. Facilitated discussion enabled these people to define parameters

for and identify representatives from indicative average households and low access

vulnerable household groups according to differentiation by household income and type

of jobs. The vulnerable household groups were further subdivided into men’s and

women’s groups for gender disaggregation7. Additionally, representatives of those best

informed about provision of each function were selected for a “providers” group.

This initial selection of stakeholders to be involved in the process goes one step further

then the initial Process Framework outlined in Figure 1 which outlined a simple process

of engagement, building rapport, and trust. Here, the process actually involves the

integration of relevant and applicable stakeholders in the joint analysis of community risk

as outlined in Section 2.2. Part of this analysis involves sectoral integration, for which

methods such as institutional analysis, social network analysis, and Venn diagrams can

generally be used to facilitate understanding of how functions and institutions managing

underlying processes and elements operate within a community (Kumar, 2002). Upon

selection and integration of appropriate stakeholders on Thaa Vilufushi, the key

6 Unbiased means that they were not working for the office of the Island Chief and were considered to
represent the best interests of the people and island.
7 Key informants revealed that household size was roughly the same across all households, so this was not
used as a relevant criterion.
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informants gave preliminary ideas regarding the processes and elements for each BSF.

Then mixed groups of representatives of providers and users of each function utilized a

land use map and a description of future population and investment plans to construct a

basic framework of the functions, processes, and elements of the island and how they are

being modified with current investments. This development enhances the ability of the

initial Process Framework to identify and establish the links between vulnerability factors

contributing to community risk. As outlined in section 2.3, sectoral integration ensures all

relationships across BSFs are considered cohesively rather than in isolation.

Whilst Step 2 of the initial Process Framework focused on existing community

vulnerability as defined by the community and various community sub groups this

expanded and revised version of Step 2 enables disciplinary integration through

biophysical and socioeconomic risk identification utilising cross-trained interdisciplinary

teams. Such teams need expertise in understanding relevant aspects of key processes and

an understanding of the differing contributions and perceptions of each other and

stakeholder groups. These teams can then enable quantification of direct physical

vulnerability and qualitative approaches to understand how perturbations from the

baseline living situation affect the functions for different community subgroups (GTZ,

2004; Birkmann and Wisner, 2006).

Collaboration toward understanding biophysical risks involves natural scientists,

engineers, and government and community stakeholders.  They co-determine expected

effects of exposure of all environmental, physical, economic, and social elements; of all

biophysical vulnerabilities; and of all buffering, coping, and adaptive capacities of the

environmental and physical elements and the households and institutions that manage

their processes and functions on biophysical risk. For Thaa Vilufushi, this was done

through formation of two groups: a biophysical team and a socio-economic team.  The

biophysical team, led by a volcanologist, environmental scientist, and engineer were

responsible for working with Islanders to utilize Geographical Information System (GIS)

mapping, historical data, and semi-structured interviews regarding damages and trends to

bridge across risk factors and time. This was achieved by determining the effects of
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historical events, current risk factors, and expected changes on natural and physical risk

factors.

To help bridge biophysical risk output as socioeconomic risk input, these results can be

used to form local future scenarios of biophysical exposure and effects on elements and

processes.  For Thaa Vilufushi, scenarios of likely exposure of all elements and of likely

impacts to biophysical processes and the environmental services function were created.

Collaboration toward understanding socio-economic risks then involved a team of social

scientists, economists, and government and community stakeholders utilizing these

scenarios. They co-determined the expected indirect effects of these biophysical effects

and direct effects of the many risk factors on socio-economic capacities and

vulnerabilities in terms of loss of functions or of sub-function processes and elements.

Then, based on a list of indicators provided by the socio-economic team of what was

needed to elicit socio-economic risks, the biophysical team on Thaa Vilufushi co-created

a set of adverse event biophysical vulnerability scenarios describing expected losses

under key processes for each BSF and a summary of expected future trends. Mixed

methods to enable bridging across biophysical and socio-economic risk factors and time

might include quantitative methods such as GIS mapping and analysis of historical data

overlaid with trends and future expectations; and qualitative methods such as focus group

institutional analysis, participatory mapping, and semi-structured interviews regarding

damages and trends.

Unlike Step 2 in the Process Framework, this expanded version then moved on to bridge

across risk factors and time. This involved each stakeholder group identifying perceptions

of current state, adverse event state, and future state socio-economic capacities and

vulnerabilities. To identify perceptions of current vulnerabilities in normal times when

they lived on Thaa Vilufushi before the tsunami, each group began by thinking through

how their household operated in terms of sources and uses of food, non-food items, and

income in an abbreviated version of household economy analysis (FEG, 2008). They then

discussed the institutions and individual roles in the processes under each function in a

form of force-field analysis of the current state versus a group-defined realistic desired
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state8. From this discussion, a group proportional piling exercise9 was conducted to

determine perceptions of current effectiveness of each function as a percentage of how

they reasonably desired it to function.  Further discussion and revision revealed

bottleneck elements that were perceived to be most influencing baseline vulnerability.

Mind maps which were not utilized in the initial Process Framework can help with

visualization of these perceptions. Figure 4 provides an example of the initial mind map

of perceptions under the food/non-food item/income access BSF in which providers and

the average access focus groups identified bottleneck elements as lacking agricultural

inputs, a local market in which to buy items and sell fish, and water and fuel at the

harbor.  All groups agreed that availability of land for all purposes was a bottleneck, but

the low access males in particular stated that they currently lack land for agricultural

needs.

8 Because inhabitants of the island of Thaa Vilufushi were temporarily living in displacement camps on
Thaa Buruni, any reference to “current state” was in reference to how things operated in “normal times”
when they were living on Thaa Vilufushi.
9 Proportional piling is a participatory exercise in which a pile of 100 small objects represents 100% of something a focus group has.
They agree upon division into smaller piles to reflect the percentages of categories of items they have or of an original amount lost or
not achieved.
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Fig. 4. Thaa Vilufushi current state food, non-food item, and income access bottleneck

perceptions

After this discussion, the most likely hazard adverse event physical vulnerability scenario

and future population migration and consolidation investment land use plan and physical

vulnerability scenario were provided to each group (Table 3 and Figure 3).  They then

discussed perceived initial and buffering effects on processes and elements such that

bottleneck elements of current adverse event vulnerability were elicited. Eliciting their

perceptions of effects of potential coping mechanisms and a summarized proportional

piling estimate of current loss of effectiveness of the function relative to the current state

prompted more discussion and revision. For example, in the BSF of access to food, non-

food items, and income, the average access groups were most concerned about resulting

low nutrition, but the low access groups were concerned about maintenance of the fish

catch, crop production, and shop food availability. Differences between group

perceptions required further clarification of whether or not nutritional variety would be an
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issue for all groups and whether or not to expect income disruption and shop price

inflation (Figure 5).

Table 3. Summarized Physical Impact Scenarios for the Island of Thaa Vilufushi

Disaster Event Scenario Future Scenario
Likely: tsunami (2-4 meters) Population & investments

Environment
Coral reef, coastal vegetation, and
beach erosion effects

Heightened eastern ridge; low
porosity & elevation of reclaimed
land; inadequate coastal
vegetation; expected beach
erosion & accretion;

Population
Some deaths; 10-25% pop.
displaced; evacuation required

Displaced population  return;
natural population increase

Food/Goods Access
Household fruits/vegetables of 50%
of households damaged up to 1 year

New fish market,
commercial/retail shops

Livelihoods/Income

50% of commercial centers (e.g.,
fish market, fuel store) closed;
warehouses / fish processing zone
damaged

New bank, fuel storage building,
fish processing center,
warehouses, ice plant

Health Care No direct effects New health center
Education &
Training

No major damage – closed a few
days

New secondary/primary/pre-
school; converted pre-school

Shelter 10% destroyed; 50% damaged No planned changes

Power
50% of transformers damaged;
generators down 1 week

New power house

Water
rainwater shortage (from tank
destruction) & groundwater saline
(1-60 days) until next big rainfall

Desalinization plant, water
supply center

Sanitation

50% decrease in pump station
operations 1 week; outer waste
walls destroyed (but no waste
influx)

New waste management site

Transportation

Fuel store damage (storage down,
fuel prices up); 33% land transport
loss; sea transport assumed OK (but
uncertain due to new harbor design)

New harbor design: dredged
basin, boat repair area,
loading/unloading area

Communication No direct effects No planned changes

Physical Safety No direct effects
New town hall, fire station, coast
guard, buffer zones, drainage
areas

Cultural Heritage &
Psychosocial
Activities

No direct effects
New community center, drainage
play areas, converted play areas,
parks, multipurpose area



77

Fig. 5. Thaa Vilufushi adverse event food, non-food item, and income access bottleneck

perceptions

Incorporating all of these considerations into discussion of the future scenario, perceived

positive advantages and negative concerns of changes to the elements and processes of

each function in both normal and adverse times with a summarized proportional piling

estimate of future effectiveness of the function relative to the original desired state led to

final elicitation of bottleneck concerns and the need for adaptive capacities for the future

(Fig. 6).  This process differed to the initial identification of vulnerability factors in Step

2 of the Process Framework as it specifically considered different scenario’s given
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expected and unexpected future change. Although many processes were perceived to be

improved, the key fear perceived by all groups across all functions was insufficient land

availability after new investments and potential population increases.  Additionally, the

low access female groups specifically feared insufficient access to fish for local

processing and sale because too much would be exported from the island.  Differences

across groups indicated a need for further clarification of the expected effects of changes

on shop prices and on the competing effects on crop growth of more saline groundwater

and better soil.

Fig. 6. Thaa Vilufushi food, non-food item, and income access perceptions of changes in

future risks

With such identification achieved for all groups and BSFs, the next step was analysis

toward agreement on the risk knowledge database. To resolve inter-group differences and

obtain synthesized agreement, perception information of each group can be shared with

other groups in an appropriate manner for the context that assists in understanding

similarities and differences. This then enables further discussion and identification of

information to resolve differences, resulting in synthesized agreement.  In the case of the

Maldives, iterative mind mapping was developed as a method for enabling visualization
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and rapid understanding among the groups of similarities and differences in their

perceptions.  First, mind maps of the key perceptions of each group are created.

Representatives from each group are brought to view the different maps, discuss

similarities and differences, and to highlight new information needed from different

groups to help resolve differences so they can return and modify their maps before

bringing them all together again. This iterative process continues until group

representatives agree upon a final set of bridged maps.

These then serve as a risk knowledge database of different risks and bottlenecks affecting

community sub-groups and their relationships with risks of neighboring communities and

government entities. From this database, prioritization tools such as pair-wise

comparison, the analytical hierarchy process (AHP), and other ranking and scoring tools

across the unacceptable levels of risks can determine which rank highest. Since resulting

weights for these rankings will reflect values and opinions about effects of different risk

factors over time, on different community sub-groups, and on other communities,

sensitivity analyses and multiple scenarios can provide insight regarding their effects on

the rankings. Such options and analysis were not provided for in the analysis of

vulnerability factors for the initial Process Framework (Fig. 1).

4.4 Discussion and Recommendations

Integrated CBDRR incorporating climate related concerns requires identification of

perceptions of vulnerability from different stakeholder groups, iterative analysis toward

agreed-upon vulnerability levels, assessment to determine unacceptable amounts of these

levels that need reduction solutions, and mainstreaming with other considerations in

community and wider community development planning (Fig. 2).  The case study

illustrates identification and initial internal stakeholder group perception map creation,

but further integration process steps were not yet attempted.  As shown in Table 4,

spatial, upscaling, and mainstreaming integration as well as the involvement of

community stakeholders in assessment and iterative analysis were not in the scope of this

risk identification exercise but are recommended for pursuit of extending this

methodology in future studies.
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Table 4. Evaluation of Integration in the Case Study

10 X = not achieved ; ? = achieved to some extent; √ = achieved
11 + = description of what was achieved; - = description of what was not achieved

Components Met10 Explanation11

1) Extra-Community
- Upscaling & Spatial
- As stakeholders

X
?

Not in scope of case study; should be pursued in future studies
+ : No need to include neighbor communities (no externalities)
- : Higher level government only for input before & after

2) Mainstreaming X Not in scope of case study; could be pursued
3) Stakeholders
- assessment
- analysis

* initial mind maps
* iterate & agree

- internal
* formation

* empowerment

- external
* formation

X

√
X

?

?

?

Not in scope of case study; should be pursued  in future studies

+ : Initial mind maps made for all internal groups
Not in scope of case study; should be pursued  in future studies

+ : Relatively unbiased; representative of vulnerable groups, average, & BSFs;
- : Local government only as informants; lack of mobilization lead time
+ : On-island co-facilitator; island informants helped with local design;
- : No follow-up for learning creation, iteration, & education; could be pursued
+ : biophysical used all on-island (constraints → only researchers & Red Cross)
- : socio-economic used as informants & for input, not for risk identification

4) Sectors (BSFs)
- groups institutional
analyses

- cross-functional
consideration enabled

√

√

+ : Overview by informants; full institutional analysis with mixed groups of
BSF providers & household users;

+ : Concurrent identification process enabled relationships to be understood
5) Methods
- quantify physical
effects

- qualitatively
describe subgroup
social effects

√

√

+ : biophysical utilized GIS mapping, historical data, & semi-structured
interviews regarding damages & trends; socio-economic utilized force-field
analysis & proportional piling to quantify perceived function losses
+ : socio-economic utilized focus group discussions to describe perceptions of
bottlenecks for each internal group

6) Risk Factors
- all shocks and

stressors considered
?

+ : baseline stressors, risks, & capacities determined and used as benchmark;
utilized constructed biophysical adverse event scenario to elicit potential socio-
economic vulnerabilities & capacities from shocks
- : only 1 adverse event scenario based on “most likely hazard level”; need
multi-hazard/shock & multiple scenarios

7) Temporal
- all trends considered ?

+ : utilized constructed biophysical future scenario to elicit potential socio-
economic capacities & vulnerabilities from trends
- : only 1 future scenario – problem of linking short-term (e.g., development)
changes with long-term (e.g., climate) changes; need multiple scenarios

8) Multi-disciplinary
- Cross-trained
researchers
- Biophysical output

- Biophysical input to
socio-economic needs
- Socio-economic
output

√

√

√

?

+ : Multidisciplinary team co-designed & co-taught each other integration
methodology
+ : Determined perceived effects of historical events, current risk factors, &
expected changes on exposure of all elements & impacts on biophysical
processes
+ : Biophysical adverse event & future scenarios created according to specified
needs of socio-economic team based on institutional analysis & land use plan
+ : Determined some perceived effects of current risk factors & scenarios of a
likely adverse event & future changes on function effectiveness & potential
bottleneck elements & processes for each group
- : Logistical & time constraints prevented comprehensive identification; better
mobilization & coordination recommended; iteration recommended
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Footnotes

a. Although indigenous people, local people, and scientists are important subcategories of

people with potentially relevant risk perceptions regarding a community, many people

with potentially relevant insights who live in a community may not be indigenous to that

particular land, some may not be considered local or indigenous by others from that land,

knowledge by those inside the community may have been acquired scientifically, and

neither people inside the community nor those outside the community have absolute or

even relative expertise on all aspects of risk in the community. Thus, people or groups

from either inside the community or outside the community who have potentially relevant

perceptions are defined as internal and external stakeholders respectively.  The ideas of

these stakeholders and stakeholder groups are perceptions until they have been analyzed

relative to the perceptions of the other groups and synthesized into an agreed-upon risk

knowledge base.

b. This is an application of the definition of risk of Cardona (2003) to this framework to

include all components of integration.

c. For examples of community-based assessments being scaled-up, see Pelling (2007).

d. Unbiased means that they were not working for the office of the Island Chief and were

considered to represent the best interests of the people and island.

e. Key informants revealed that household size was roughly the same across all

households, so this was not used as a relevant criterion.

f. Because inhabitants of the island of Thaa Vilufushi were temporarily living in

displacement camps on Thaa Buruni, any reference to “current state” was in reference to

how things operated in “normal times” when they were living on Thaa Vilufushi.

g. Proportional piling is a participatory exercise in which a focus group is asked to let a

pile of 100 small objects represent how much of something they have in total and to agree

upon division of that pile into smaller piles to reflect the amounts (percentages) of

categories of items they have or to reflect what percentage of an original amount is lost or

not achieved.

Although inclusion of external stakeholders from neighbor island communities was

irrelevant and from higher levels of government and other agencies not logistically
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feasible for this study, effective analysis and assessment requires their participation in

future studies. For internal groups, success hinges upon the facilitation of identification of

covariate and idiosyncratic risks within the community in a community empowerment

process that develops risk reduction processes. Despite logistical constraints and

communication difficulties, the presence of insightful informants that included well-

informed members of the Red Cross team from the same atoll resulted in groups that

seemed unbiased and indicative of the key access and vulnerability differences on the

island.  For future studies, however, ensuring sufficient lead time for such definition and

formation of representative groups and a separate identification process for a local

government group is recommended.  Utilizing a Red Cross member as a co-facilitator and

incorporating the Island informants in helping to design the workshops were potentially

beneficial. However, increased empowerment would further require follow-up in terms of

the iterative analysis and assessment processes, in addition to help with learning to create

and iterate these processes themselves.  Although time constraints dictated that each

vulnerable group could not conduct full separate analyses, the process worked well in

empowering different types of internal groups to provide input regarding BSF processes

and consider relationships between them during the identification process.  Informants

provided overviews of functions’ operations, and a mixed group of representatives of

BSF providers and household users described specifics of key processes and elements.

Household groups provided modifications applicable to understanding how the processes

affect their access to the BSFs.  For further use, this process should be tailored as

appropriate to local conditions and study constraints.

A variety of methods were utilized for both quantifying and qualitatively describing

relevant facets of the risks and bottlenecks (Table 4).  Using these methods to

successfully integrate all risk factor shocks and stressors across all trends temporally

proved more challenging.  For both biophysical and socio-economic approaches, the

main day-to-day and seasonal stressors were able to be effectively considered in baseline

scenarios.  In attempting to determine perturbations from this baseline, the biophysical

team decided that the low probability and consequences of other types of hazards negated

considering more than the most likely devastating tsunami scenario.  While this may be



83

true for such a small island community not exposed to other hazards, future methods in

other locations should attempt to create multiple or hybrid scenarios that are multi-

hazard. A more significant problem stemmed from inability to successfully consider

changes over multiple time scenarios. Although the biophysical team determined an

applicable method of obtaining future biophysical change scenarios for use in

ascertaining vulnerability and capacity perceptions from internal groups, providing

predictions of changes in adverse events and future trends beyond ten years proved

beyond the scope and time constraints of the project.  Additionally, processes and

institutions were perceived as changing too rapidly in the Maldives to project socially

beyond ten years despite understanding that significant longer-term climate change

impacts are expected.  Despite problems with merging short-term development planning

with long-term changes and the lack of location-specific long-term data, incorporating the

likely effects of climate and other long-term changes into future scenarios seems an

imperative and feasible challenge for further research and application. Better

coordination to enable the use of multiple time scenarios in the identification process is

recommended.  One possible multiple time scenario method for determining acceptable

levels of risk for assessment would be conducting identification and analysis processes

with each group to ascertain perceived expected effects of different time-interval future

events (e.g., ten-year event, fifty-year event) before sensitivity analysis regarding effects

on elements, processes, and functions to determine which level for each is the threshold

of acceptability.  The resultant unacceptable levels could be the criteria weighed against

the different alternatives determined in the Process Framework’s Step 3 for optimization

of eventual reduction measures.

A multidisciplinary research team led by an engineer, two natural scientists, an

economist, and a social scientist met daily for two weeks to both co-design and educate

each other toward integrating their work cohesively.  Because of the effectiveness of this

design and process, they worked separately at co-determining the respective biophysical

and socio-economic risks with the other internal and external stakeholders and together to

ensure consistency in the use of scenarios as a bridge between biophysical losses and

changes as an input into understanding the levels of socio-economic risks.  Improved
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mobilization and coordination with island communities and less logistical and time

constraints would have been beneficial, but, per the warning of Van Aalst et al.,1 there

will always be constraints and tradeoffs when attempting to conduct both a

comprehensive integrated process and a process that is simple enough to be sustainably

replicated by communities.  The framework in this paper attempts to provide an overview

of what ideal integration would include. Implementation at the community level,

however, involves understanding the constraints and tradeoffs in deciding the appropriate

mix of depth and breadth in a particular location for particular components, choosing

methodology design to optimize according to those constraints and tradeoffs, and

explaining the limitations in the chosen methodology in terms of how some components

are not ideally addressed.

4.5 Conclusions

Linking multiple types of integration and filling gaps in Step 2 (Fig. 1) of Kelman et al’s

(Kellman, Mercer , et. al., 2009: 41-53) Process Framework, the proposed framework

improves CBDRR models by incorporating ‘insider’ and ‘outsider’ perspectives of the

effects of all vulnerability factors within a community.  It ensures a holistic approach to

community and upscaled development that focuses identification, analysis, assessment,

and resultant Process Framework reduction strategies on all rapid and creeping changes

to vulnerabilities and capacities. This is rather than isolating only disaster or climate

related hazards as per international frameworks for DRR and CCA (Glantz, 1994: 1-10).

Like the original Process Framework, implementation requires collaborative dialogue

within and between community and outside stakeholders based on respect and

communication (Haynes, 2005). This enhanced process of facilitating development of a

joint risk knowledge base further contributes to reducing the gap between ‘insiders’ and

‘outsiders’ by bridging between those ‘at risk’ and both social and physical scientists

working to reduce this risk (Wisner, Blaikie, et. al., 2004).

In this process, researchers, though prone to subjectivity in underlying assumptions, may

resist what they perceive as overly subjective identification with internal stakeholder

groups. Both sets of stakeholders need to understand, however, that their contributions
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are valuable as adaptably indicative and not definitive.  More than exact but temporally

rigid data, the changing nature of exposures, vulnerabilities, and capacities require

methods and results that flexibly indicate their current state and how they are changing

over time. Multidisciplinary bridging through scenarios and multi-stakeholder bridging

through iterative mapping and updatable knowledge databases can allow such indications

of the types and potential levels of capacities needed to treat unacceptable community

vulnerabilities from current stressors, hazard events, and climate and development-related

changes i.e. for both DRR and CCA.

Researchers are part of these processes by bringing the findings influenced by their

acumen in identification to iterative analysis while also remaining flexible to

understanding that perceptions of other stakeholders need not be aligned with their

assumptions in order to co-determine an agreed-upon indicative risk knowledge base.  In

this two-way risk education process, they can contribute more to a sustainable adaptive

risk management process than in one-way attempts to force their views and resulting

‘solutions’ on communities.  Despite potential reluctance of some researchers to risk

credibility in assigning weights to the unknown and despite the amount of commitment

required to initiate and sustain such databases and processes, the benefits of further

implementation of this framework for embedding CCA within DRR within sustainable

development seem worthy of further exploration.  Further research to refine the

identification process developed in the Maldives and to test the identification, analysis,

assessment, and resultant decision-making processes is recommended to enable

applicability in other island and non-island contexts.
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Footnotes

a. Although indigenous people, local people, and scientists are important subcategories of

people with potentially relevant risk perceptions regarding a community, many people

with potentially relevant insights who live in a community may not be indigenous to that

particular land, some may not be considered local or indigenous by others from that land,

knowledge by those inside the community may have been acquired scientifically, and

neither people inside the community nor those outside the community have absolute or

even relative expertise on all aspects of risk in the community. Thus, people or groups

from either inside the community or outside the community who have potentially relevant

perceptions are defined as internal and external stakeholders respectively.  The ideas of

these stakeholders and stakeholder groups are perceptions until they have been analyzed

relative to the perceptions of the other groups and synthesized into an agreed-upon risk

knowledge base.

b. This is an application of the definition of risk of Cardona (2003) to this framework to

include all components of integration.

c. For examples of community-based assessments being scaled-up, see Pelling (2007).

d. Unbiased means that they were not working for the office of the Island Chief and were

considered to represent the best interests of the people and island.

e. Key informants revealed that household size was roughly the same across all

households, so this was not used as a relevant criterion.

f. Because inhabitants of the island of Thaa Vilufushi were temporarily living in

displacement camps on Thaa Buruni, any reference to “current state” was in reference to

how things operated in “normal times” when they were living on Thaa Vilufushi.

g. Proportional piling is a participatory exercise in which a focus group is asked to let a

pile of 100 small objects represent how much of something they have in total and to agree

upon division of that pile into smaller piles to reflect the amounts (percentages) of

categories of items they have or to reflect what percentage of an original amount is lost or

not achieved.
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Many methodologies identify, analyze, and assess static risks to quantify potential

disaster losses based on past and current events.  Such static methodologies will not,

however, capture how climate change and adaptation to it are rapidly affecting the natural

and social systems in many areas.  Local and global changes such as those associated

with development investments, livelihood pressures, political stability, and demographic

trends are also affecting many areas, especially in emerging economies.  Risk

identification, analysis, and assessment methodologies must integrate these changes

dynamically so that risk reduction and development decisions can be based on future

needs.  This paper reviews Household Economy Analysis, a methodology suitable for
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explication of dynamic extension.  After a theoretical explanation of how to integrate

dynamic changes, an example from a rapidly changing area of Timor Leste illustrates

how the new methodology can be employed based on current trends and results from a

previous study using the static methodology. Analysis of this case study and further

discussion reveals some inherent difficulties with implementation of this dynamic

methodology.  Recommendations for overcoming them are then presented.  Research,

government, and non-government personnel interested in integrated approaches to risk

reduction and development decision-making in areas subject to rapid change will find it

useful.

KEY WORDS: Risk, vulnerability, integrated, dynamic, community, identification,

assessment, mainstreaming, climate change, disaster, development, livelihood,

Household Economy Analysis, CBDRR, Timor Leste, East Timor

5.1 Introduction

The use of the word ‘integrated’ to describe many different types of integration in the

disaster risk reduction (DRR) and climate change adaptation (CCA) literature has become

confusing.  The types of integration discussed include: bridging community risk

reduction plans spatially with those of neighboring communities and up-scaling with

those of higher government levels (Daly 2010); mainstreaming risk reduction into

development plans (Mitchell 2003); including all internal sub-community vulnerable

groups and involved external stakeholders (Cronin et al, 2004; Mercer et al 2010,

Schmuck-Widmann, 2001; Asian Regional Task Force on Urban Risk Reduction et. al.,

2010); considering all sectors and basic societal functions (Tran and Shah, 2007; Sundnes

and Birnbaum, 2003); utilizing biophysical and socio-economic approaches in

multidisciplinary studies (Kelman, 2010; Larsen, 2006; McEntire, 2004); employing

quantitative and qualitative methods (Birkmann and Wisner, 2006; Wisner, et. al., 2004,

Alexander et al 2010); bridging across all risk factors (Louis 2007); and dynamically

incorporating past, present, and future risks (Birkmann and Wisner, 2006; Alexander et.

al., 2010). To address this confusion, Alexander and Mercer (2012) explicated the

framework in Figure 1 to incorporate all eight of these types of integration as deemed
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optimal for community risk identification, analysis, and assessment and for evaluating

and enhancing the utilized methodologies to better address various areas of integration.

Methodologies for assessing vulnerabilities via household and community food,

livelihood, and overall socio-economic insecurity assessments continue to improve

(Birkmann and Wisner, 2006).  Household Economy Analysis (HEA) is a food and

livelihood insecurity assessment methodology developed in the 1990s to improve aid and

agriculture decision-making.  It is frequently used in countries in which people suffer

from a lack of access to food and income (Boudreau, 1998; FEG and Save the Children,

2009; Frankenberger, 1996; Seaman 2000; Stephen and Downing, 2001; Jaspars and

Shoham, 2002).  It quantifies how subgroups of people within a community utilize their
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normal economy to gain access to food and income in baseline years and to predict how

much that access will be affected by changes from a risk scenario in adverse years, using

a common indicator across different areas.  Information on baseline access to food and

income, hazards and other factors affecting access to food and income, and coping

strategies for obtaining food and income in adverse years is combined to estimate net

food and cash income for the current year.  This estimate is then compared to one

threshold for short-term survival and another threshold for maintaining required levels of

inputs and other livelihood assets to determine if survival or livelihood intervention is

required.

Table 1 evaluates how well the HEA methodology can address the eight types of

integration.  Few deficiencies exist, making it a suitable candidate for extension for all

types of integration if modifications can be made to dynamically incorporate expected

changes in the baseline and risk scenario in the analysis and to ensure that the

development plan addresses the results of this analysis in all relevant sectors.  Such

extension would fit well with requests in the literature for integrating CCA and DRR

(Kelman and Gaillard, 2010; Mercer, 2010) and for generally integrated approaches to

development decision-making that incorporates changes in climate and disaster risks

(White, et. al., 2001; Wisner, et. Al., 2004; Turner, et. al., 2003; Birkmann, 2006;

Cardona, 2001). The 2012 IPCC Special Report on Extreme Events (SREX) has called

for integration in better understanding the linkages between all of the factors contributing

to risk and has especially emphasized the importance of characterizing dynamic

uncertainty and complexity through scenarios of impacts of development paths, climate

change, and vulnerability interventions (IPCC 2012).   Especially in emerging economies

and other areas undergoing rapid change that are trying to decide how to best invest in

improving living conditions and resilience, factors such as development investments,

livelihood pressures, political stability, and demographic trends are affecting natural and

social systems too significantly to base decisions exclusively on past and current data.
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Table 1 Evaluation of Integration in HEA

12 X = not achieved ; ? = achieved to some extent; √ = achieved
13 + = description of what was achieved; - = description of what was not achieved

Components Met
12

Explanation13

1) Extra-
Community
- Spatial

- Upscaling

√

√

+ : Grouped according to livelihood zone; changes affecting others
incorporated into others’ baseline
+ : integrated spreadsheet provides for upscaling analysis

2) Mainstreaming ? + : Identifies food and livelihood deficits
- : No explicit incorporation into development plans

3) Stakeholders
- internal
- external

√
√

+ : different sub-community vulnerable groups analyzed through
focus groups
+ : key informants provide ongoing input

4) Sectors (BSFs)
- cross-functional
consideration
enabled

X N/A : Original objective is only understanding food & livelihoods
(but can be modified to understand cross-functional effects)

5) Methods √ + : participatory informed by external information; mix of
quantitative and qualitative as appropriate for objectives

6) Risk Factors
- all shocks and

stressors
considered

√ + baseline incorporates stressors of normal years; risk scenario can
incorporate effects of all likely shocks in adverse years

7) Temporal
- all trends
considered

X - : baseline is based on conditions in past years and does not
incorporate expected intervention, development, climate, or other
changes
- : risk scenario and resulting expected losses and coping are based
on past adverse years and do not incorporate expected
intervention, development, climate, or other changes

8) Multi-
disciplinary

√ + : baseline conditions and risk scenario can be appropriately
informed by all
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Source: www.feg-consulting.com/hea/hea-then-and-now

Fig. 2 The Evolution of HEA

Optimizing integration depends on the location-specific assessment conditions,

objectives, and constraints.  As shown in Figure 2 and the following discussion, HEA has

been adapted to address some of them.  The original HEA methodology remains

appropriate for incorporating past and current trends to assess current year deficits in

places with food and livelihood insecurity and people living below the poverty line (e.g.,

Okoth, 2011).  In areas such as Sri Lanka (Arumugam, 2008, 2010) and the Congo

(Guluma, 2003) in which the objective is ex post understanding of how significant

paradigm changes such as a major disaster event or escalation or cessation of conflict

have affected the baseline and outcome, multiple HEAs can be conducted over time to

compare changes.  But in areas for which the objective is ex ante understanding of the

effects of changes and interventions, optimizing integration requires decisions regarding

how to best analyze dynamic changes in the baseline and the outcome.  Future scenario

analysis has been recently combined with HEA to show potential future effects of

livelihood activity, price, climate, and intervention changes on the baseline and outcome

www.feg-consulting.com/hea/hea-then-and-now
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(FEG, 2012a and 2012b; King 2012; Diop and Faye, 2012; FSNAU-Somalia, 2011;

FEWS-NET, 2011; Venton 2012).

This paper examines how utilization of such future scenario analysis can extend HEA so

that it can be better integrated into development planning and can dynamically

incorporate changing baseline conditions and risk factors.  The methodology section

examines the steps of the original HEA and how each of these steps could be modified in

a theoretical framework for extension to a dynamic methodology.  The analysis section

provides a case study of the results of a static HEA and the results of simulating how

those results might change under stated dynamic assumptions.  The final two sections

discuss these results, explore some of the important implications of the dynamic

extension, recommend suggestions for overcoming limitations and applying the dynamic

methodology, and provide concluding thoughts.

5.2 Household Economy Analysis Methodology: Static and Dynamic

Although extensive information regarding the mechanics of the HEA methodology is

available elsewhere (Boudreau, 1998; FEG and Save the Children, 2009), dynamic

extension requires understanding the six steps described in Table 2.  The Baseline

Analysis of Steps 1 through 3 constructs baseline sources and uses of food, non-food

items, and income in years considered to be normal because of no extreme hazardous

events.  This baseline can be used for comparison to years with extreme adverse effects.

In Step 1, Livelihood Zoning involves national and regional level key informants

delineating which zones in the area have the same general livelihood patterns so that each

zone can be studied separately.  In Step 2, Access Breakdown requires that key

informants within a particular zone subdivide households living in communities there

into focus group categories according to their wealth, household characteristics, gender,

abilities, or other attributes that contribute to differentiating the levels of goods and

services that people can access in both normal and adverse times.  In Step 3, Livelihood

Strategies Analysis requires representatives of these focus groups to reveal in

participatory exercises qualitative and quantitative information such as types and

percentages of the sources and uses of food, non-food items, and income in normal years.
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This sources and uses data is then summarized by expressing them as percentages of

minimum food energy needs or of minimum income needed for survival.  This enables

comparison among the categories for each access group and across the different groups. It

also allows any normal time survival provision needs to be determined if the total of all

categories for any access group is below the survival threshold.

In the Outcome Analysis of Steps 4 through 6, an adverse event year is compared to the

baseline normal year to reveal group capacities, vulnerabilities, and any resulting

threshold deficits.  In Step 4, Problem Specification begins with key informants utilizing

information regarding past disaster events and experiences to construct an adverse event

scenario of the likely direct impacts of the main hazards affecting the community on

production, market access, service provision, or other main drivers of sources and uses of

food, non-food, and income.  The focus group representatives utilize this information in

participatory exercises to discuss and reveal their perceptions of how these impacts will

cause further indirect losses due to specific vulnerabilities and/or be buffered by existing

capacities to mitigate such losses.  Quantitative and qualitative information are then

compiled about these perceived effects on all types and percentages of the sources and

uses of food, non-food items, and income discussed in the baseline analysis.  In Step 5,

Coping Capacity Analysis further reveals experience and knowledge of coping capacities

and each access group’s expectation of how much such coping will reduce the effects of

these losses on their food energy and income consumption.  Finally, in Step 6, Projected

Outcome involves calculating the resulting projected outcome of the percentage of

minimum food energy needs or survival income that are expected to be accessed by

group members in such an adverse year.  These outcomes can then be compared to

thresholds determined by the agencies involved in relief provision for the amount of food

and income needed for basic survival needs and for ensuring that livelihood assets can be

sustained.  Any resulting deficits indicate the expected required levels of survival

assistance or livelihood assistance.
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Table 2 Steps of Household Economy Analysis

Steps General Static Dynamic
Baseline
Analysis

Step 1:
Livelihood
Zoning

 - Define sub-national/sub-
regional zones with the same
general current market
infrastructure & patterns of
access to goods & services

- based on
current &
past data

- based on a Future
Baseline Scenario
incorporating
current/past data &
investments/trends

Step 2:
Access
Breakdown

- Subdivide households
living in a zone into focus
groups of differing
vulnerability according to
current access to goods &
services

 - based on
current &
past
information

- based on a Future
Baseline Scenario
incorporating
current/past data &
investments/trends

Step 3:
Livelihood
Strategies
Analysis

- Elicit baseline information
of sources & uses of food &
income from different focus
groups

 - Express combined data as
baseline % of minimum
energy or income needed for
survival or sustaining
livelihood assets for each
group

 - based on
current &
past data



- based on current &
past data & expected
changes from a
Future Baseline
Scenario
incorporating
investments/trends



Outcome
Analysis

Step 4:
Problem
Specificati
on

- Define an adverse event
scenario of likely direct
impacts of hazards in those
households in an indicative
adverse event year on main
drivers of sources & uses of
food & income
- Discuss indirect effects on
all identified baseline
elements of sources and uses
of food & income with focus
groups (including buffering
capacity)

 - based on
current &
past
information

- based on
current &
past
information

- based on a Future
Adverse Event
Scenario
incorporating trends

- based on current &
past data & expected
changes from a
Future Baseline
Scenario
incorporating
investments/trends

Step 5:
Coping
Capacity
Analysis

- Discuss effects of likely
coping mechanisms to
reduce initial adverse effects
with focus groups



 - based on
current &
past
information

- based on current &
past data & expected
changes from Future
Baseline Scenario
incorporating
investments/trends

Step 6:
Projected
Outcome

- Subtract amounts likely
saved through coping from
initial effects to reveal the
projected deficit from the

 - Express
results for
each group

- Express results for
each group as
dynamic projected %
deficit relative to
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baseline
- Express results for each
group as projected % deficit
of minimum energy or
income needed for survival
or sustaining livelihood
assets for each group

 - Utilize deficit %s to predict
levels of survival and/or
livelihood assistance to be
needed

as static
projected %
deficit
relative to
thresholds
- Utilize
deficit %s to
predict levels
of reactive
assistance to
be needed

thresholds
- Utilize deficit %s to
predict: levels of
deficits to be
addressed through
proactive adaptation
and prevention
measures; potential
effects of investments
on deficits

Because of its collaborative ability to predict expected losses, this HEA methodology has

been useful for programs whose focus has been planning for post-event survival and

livelihood assistance (FEG and Save the Children, 2009).  Past data is, however, now less

indicative of future expectations in places where climate, hazard, investment,

interventions, and other changes are rapidly altering capacities and vulnerabilities.  This

suggests that expanding the methodology to be dynamically predictive using expectations

based on future changes would allow HEA to be used for planning and optimizing

proactive adaptation and prevention measures for DRR, CCA, and development

programs.

The first step in addressing the limitation of using past and current data is the formulation

of community level Future Baseline Scenarios and Future Adverse Event Scenarios.

These are summaries of predictions for a certain time period based on discussions with

external stakeholders such as government agencies, international organizations, and

scientists and internal stakeholders such as local leaders, local NGOs in the area, local

providers of goods and services, and community vulnerable subgroup members.  The

Future Baseline Scenario is a summary of current and expected changes on the basic

societal functions that affect household access to goods and services.  Such changes may

include investments and trends related to climate, environmental amenities, markets,

demography, land use, food production and availability, health care, education, housing,

power, water supply, sanitation, public safety, transportation, communications,

recreation, and religious and cultural activities.  While more opinions and information are

generally better, the result must be synthesized into a format that can be understood and
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used at the community level such as a visual future land use map and simple categorized

descriptions of main expected changes.  Likewise, the Future Adverse Event Scenario is a

synthesized and usable summary of main perceptions of how these Future Scenario

changes will affect household and livelihood vulnerabilities and adaptive and buffering

capacities in the community and how these expected changes will interact with expected

changes in hazards and other risk factors in the community.  Although scenario creation

is not the focus of this paper, careful attention must be given to design a process that

ensures that the perceptions of different stakeholders are valued. The scenario must be

neither too controversial nor too inaccurate for effective use.  As any resulting scenarios

that can be effectively used and are indicatively better than using only past and present

data are desirable, perceptions of accuracy must be balanced with acceptability.

Changes in the six steps of the process depend on how these scenarios are used to allow

the outcomes to be dynamic and proactive.  As shown in Table 2, Future Baseline

Analysis begins with Step 1’s Livelihood Zoning adding the Future Baseline Scenario to

analysis of past and present data to allow any relevant expected changes in demography,

land use, and market infrastructure to help predict the zones to be used in planning.   In

Step 2, Access Breakdown is based on current community subgroups’ expected changes

in normal and adverse year access by households due to investments and trends in such

areas as market access, agricultural productivity, housing, health care, training,

remittances, or social services payments.  When working in the community, an

understanding of the current baseline of sources and uses of food, non-food items, and

income must be achieved with focus groups before any discussion of the effects of

changes can be effective.  But, after perceptions of current baseline sources and uses are

revealed as they were in the Livelihood Strategy Analysis of the static HEA’s Step 3, the

community level Future Baseline Scenario is explained so that perceived impacts from

these expected changes can be elicited to compile the expected future baseline to be used

for comparison to future adverse years.

Using this future baseline for comparison, Future Outcome Analysis begins by bridging

perceptions of external researchers and internal observers to create a Future Adverse
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Event Scenario based on expected changes in hazards, vulnerabilities, and capacities in

the community.  In Step 4, after discussion of vulnerabilities and capacities to withstand

past and present hazards with the focus groups, Problem Specification utilizes discussion

of the Future Adverse Event Scenario to develop an understanding of the expected

changes in the climate, hazards, and any other triggers of adverse year disaster events.

This is followed by discussion of the expected indirect effects of these changes and those

in the Future Scenario on their vulnerabilities and capacities to prevent losses.

Participatory exercises reveal the expected future initial losses of sources and uses of

food, non-food items, and income.  In Step 5, Coping Capacity Analysis consideration of

expected effects from the Future Scenario on poverty conditions and available alternative

methods of adverse year production, sale, consumption, and acquisition results in

derivation of expected effects of future coping mechanisms on losses to food energy

consumed or income earned.  In Step 6, the Projected Outcome percentages are compared

to the threshold scenarios.  In this manner, dynamically predicted expected future deficits

from the future baseline and these thresholds can be used to both plan for future post-

event survival and livelihood provision needs and help with DRR, CCA, and

development planning and optimization of proactive adaptation and prevention measures

to reduce such losses in future events.  The following section describes simulation of the

results of a dynamic HEA using a case study from Timor Leste.  This case study

illustrates how such a dynamic HEA could indicate the potential effects of agricultural

development investments and other changes on future deficits so that planning for other

development investments as well as adaptation, prevention, and assistance could be

modified accordingly.

5.3 Static Case Study and Dynamic Simulation

In 2004, as part of an integrated watershed project in the Seical watershed of Timor

Leste, project beneficiaries, local extension, national ministry, and international agency

officers sought information regarding potential effects of new seeds, crops, and

agricultural methods that were being considered for implementation.  Additionally,

concerns were expressed about the effects of flooding, droughts, rat infestations, and

other hazards both with and without these potential changes.  As the first step in
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providing a transferable mechanism for evaluation of new agricultural methods and

potential mitigation measures, the methodology and results of a simple static Household

Economy Analysis conducted with project beneficiaries in the Venilale community were

part of a workshop aimed at improving district-level and farm-level agricultural decision-

making (Alexander, 2004 and 2010).

Table 3 Summary of Assumptions in 2004 HEA

Item Explanation
# of people per
household

6 (From key informants in 2004)

Survival 2100 kcals/day/person * # people in house * 365 days/year =
minimum kcals/household/year (WFP/UNHCR, 1997)

Thresholds Survival = 100%; Livelihood Protection = 110%
Land Allocation (in
hectares)

Low = 0 rice, ½ corn, ½ vegetables/legumes/tubers; Medium =
1 rice, 1 corn, ½ vegetables/legumes/tubers; High = 3 rice, 1
corn, 1 vegetables/legumes/tubers  (based on figures given by
key informants)

Cash Income Low = $100; Medium = $500; High = $1,000 (based on mid-
ranges of figures given by key informants)

Initial Adverse Event
Scenario

initial 40% loss of crops

Coping %s of pre-coping consumption losses from adverse event: 8%
low, 23% medium, 33.3% high

Conversion factor for
US$ to kcals

US$1 = 8 kg rice paddy yield = 4.06 kg corn yield (based on
2004 prices, including milling and storage losses)

In this HEA analysis, livelihood zoning, market analysis, and vulnerability sub-grouping

were completed with key informants according to HEA guidelines utilizing the

assumptions listed in Table 3. Focus groups then used the participatory method of

proportional piling to provide data for their sources of food, uses of food, sources of

nonfood income, and expenditures analysis. From this data, the baseline total income as a

percentage of the 2,100 kilocalories minimum daily energy needs was calculated as the

sum of food income in kilocalories and non-food income converted to kilocalories.  As

shown in Figure 3, although survival and livelihood protection thresholds were not

determined for this study, baseline analysis results of 191% and 171% of minimum

energy needs for the high and average access groups were above any such thresholds
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while the low access group result, at 114%, was likely very near the livelihood protection

threshold in normal years.

For the outcome analysis, key informants and focus group participants agreed on an

adverse event scenario of a direct effect of 40% of crops being destroyed from a

combination of hazards such as flood and pests in a stereotypical 1-in-10 year 'bad year'.

Due to different indirect effects for different groups of what would happen to markets,

discussions of the initial perceived deficit effects resulted in 50% loss of pre-coping

consumption for the low group, 42% for the medium group, and 45% for the high group.

Consideration was then given to the expected effects of coping such as reducing savings,

borrowing, receiving remittances, selling assets, making and selling items, growing and

selling short-duration crops, and consuming otherwise inferior foods.  Total income as a

percentage of minimum daily energy needs was calculated again for the adverse year

with and without the effects of coping.  The high group’s strong initial baseline level and

more effective coping mechanisms resulted in a level of spending equal to 134% of

minimum energy needs that, while reduced, was certainly still well above any livelihood

protection threshold.  The medium group, at 116%, might have required livelihood

assistance in adverse times.  The low group, struggling with livelihood protection even in

normal times and dropping to 62% of its minimum energy needs in adverse times, would

have needed significant survival assistance.
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Fig. 3 Initial HEA Results

These results reflect assessed vulnerabilities in 2004 and show neither the potential

effects of any endogenous alternative interventions to reduce them nor the expected

effects of exogenous and other endogenous dynamic changes. To assess the net result of

these effects, a dynamic HEA methodology would have been required.  In lieu of such a

study, the lead author returned to the study area in 2011 to utilize information gained

from key informants and related research reports about relevant trends affecting

livelihood zones, access groups, and baseline sources and uses of food and income in the

previous seven years.  Information was also obtained regarding expected changes over

the next three years to simulate how a created Future Baseline Scenario and Future

Adverse Event Scenario could have been used.  These inputs were used in place of

baseline and outcome analysis with the participatory focus groups as required by the

methodology, and the types of results that might have been obtained were simulated

through a spreadsheet algorithm.  The results are meant to illustrate the potential

usefulness of conclusions that might be drawn from the proposed dynamic methodology.

A number of important changes taking place in the Seical watershed were revealed.

Changes from the static assumptions and the rationale for them in the dynamic baseline

analysis are shown in Table 4.  Despite significant expected increases in population
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(Molyneux, et. al., 2012), the livelihood zones and access breakdowns are assumed for

simplicity to remain the same.  For the Livelihood Strategies Analysis, however, this

population increase could be important.  For this analysis, each family’s size was

arbitrarily assumed to increase from six to eight although results are subject to sensitivity

analysis with bigger or smaller increases for different groups.  To feed this larger

population, productivity of the staple crops of corn and rice are increasing.  The 2010

World Bank report on agricultural productivity in Timor Leste described key

improvements for rice and corn as GiZ’s Integrated Crop Management (ICM) methods

for rice and Seeds for Life’s new varieties and storage methods for corn (World Bank,

2010).  Yield per hectare is expected to increase by more than 100% for rice using ICM

methods and more than 40% for corn with the new sele variety.  For simplicity, yield

increases are assumed to affect all access groups uniformly though yield increases for

those with more capital and input access could be better.

In a complete dynamic analysis, expected changes in costs of production over time

should be included.  For this indicative simulation focusing on changes in yields, adverse

events, and population, differences in costs of the new corn variety and rice method are

considered negligible since increased fertilizer and other inputs are not considered

significant factors in yield functions utilized.  Generally from the farmer’s viewpoint,

input costs should be decreasing with more and better inputs being given free from the

government and about 50% less seed and fertilizer needed per hectare for planting rice in

ICM rows.  No changes are expected in milling losses for rice or shelling losses for corn.

Although corn storage losses from moisture and weevils is expected to increase with the

sele variety, an improved corn storage method introduced by Seeds for Life can eliminate

storage losses for both corn varieties entirely.  Informants expected no significant

increase in the percentage of rice or corn sold or purchased since the expected production

threshold for increased sales of yields of four tonnes per hectare would not be reached

until after the cutoff date for analysis.  For a more thorough analysis, consumption

functions of the elasticity of the percentage purchased, sold, and substituted for

consumption with expected percentage changes in production and expected effects of

forecast price changes might be considered.  Since the kilocalories needed for survival is
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constant per person and no significant changes in types of livelihoods are expected to

change livelihood maintenance requirements, the thresholds are assumed constant.

Table 4 Steps and Assumptions of the Dynamic Baseline Analysis

Item Expected Change Rationale
Using Future Baseline Scenario Assumptions:
Step 1:
Livelihood zones

No change Assume no significant change to
production and marketing patterns by
zone

Step 2: Access
Group
Breakdown

No change Specific people within groups changing,
number of fields allocated to rice or corn
is changing for some, standard of living
for some people increasing with higher
expenditures; per Molyneux et al (2012),
population in each livelihood zone is
increasing, so assume for indicative
simulation that household size increases
from 6 to 8; assume for purpose of
simulation that the combination of
agricultural improvements and
population growth results in composition
of the access groups not changing
significantly

Step 3: Livelihood Strategies Analysis

Consumption Rice & corn consumption
increases as a % of
increased production

All other consumption constant (no
consumption function; no substitution;
consume all grown up to 4 tonnes with
no increases in sales or purchases; no
price forecasting possible)

Normal year
production

Corn up 40%; Rice up
100%

productivity increases are based on
reports of expected effects of the new
corn variety & new rice ICM tactics

Post-harvest corn
losses

‘storage losses’ (from the
moisture & weevils
during storage): 20%
traditional & 50% new
sele variety;
‘shelling losses’ (from
removal of the husk and
cob from the kernels):
constant at .8187 kg
kernels / 1 kg yield rate

‘storage losses’: the new variety is more
vulnerable

‘shelling losses’: no
improvement/change from new storage
methods or new varieties

Post-harvest rice ‘milling losses’ remain no change in post-harvest losses for rice
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losses constant at 50% (the new storage methods aren’t used for
rice)

Thresholds No change Survival threshold always constant;
Other than rice and corn yields,
livelihoods are not changing enough to
change the livelihood protection
threshold from the originally assumed
110% of energy needs

The major change in assumptions for the dynamic adverse event scenario, as shown in

the steps in Table 5, is an assumption attributed to the effects of climate change and other

creeping environmental problems (CEP).  Although changes in productivity from climate

and related changes in Timor Leste are expected to be negligible in normal years

(Molyneux, et. al., 2012), extreme events are expected to have more severe impacts

(Kirono, 2010). Precise projections of the meteorological, production, or consumption

effects on the different groups of these changes would improve dynamic predictive

ability.  Since they are not yet available, this indicative simulation assumed an initial

value subject to recommended sensitivity analysis of a 5% increase in pre-coping

consumption losses for each group.  A more thorough analysis might also consider effects

of expected changes from adaptation, including preparedness for coping and buffering of

direct and indirect losses.  Buffering through elimination of corn storage losses should

significantly improve the amount of food available in the ‘hungry months’ of adverse

years.  Although improved production could positively affect coping through savings and

population increases and creeping environmental problems could negatively affect

mechanisms such as access to inferior foods or quick crop planting, coping as a

percentage of initial losses is assumed constant.

Table 5 Steps and Assumptions of the Dynamic Outcome Analysis

Utilizing Future Adverse Event Scenario and Future Baseline Scenario
Assumptions:
Step 4: Problem Specification
Climate change
& other CEP
effects on
consumption loss

Increase for each group
by 5% (high from 45% to
50%, medium from 42%
to 47%, low from 50% to
55%)

Expect increased severity of extreme
events and negligible changes in normal
years in Timor Leste
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Storage loss
reduction

20% traditional and 50%
sele corn variety storage
losses eliminated

Seeds For Life recommended storage
methods eliminate corn vulnerability to
moisture and weevils; no change for rice

Step 5: Coping Capacity Analysis
Coping Constant % of

consumption losses (8%
for low, 23% for medium,
33.3% for high)

No expected change in coping abilities

Step 6:  Projected Outcome
Projected
Outcome

No change in procedure Thresholds assumed constant

Incorporating these assumptions into the spreadsheet simulation algorithm revealed the

results in Table 6.  The most significant simulation result is that the increases in

agricultural productivity provide very little help to the most vulnerable group in both

normal and adverse years because, with no rice field and only a small corn field, most of

their food and income comes from sources that do not benefit from these improvements.

If yields improve enough to increase the amount sold and decrease prices or to increase

the need for labor on the agricultural fields of the high and medium access groups, this

low access group might eventually benefit.  In the meantime, even without considering

effects of climate and population change, the low group would remain in need of survival

assistance in adverse years unless new livelihood innovations benefit them.  Under these

assumptions, climate change effects would eliminate all such marginal gains for them and

population change would further immiserate them.  As might be expected, the group with

the most access to resources would benefit from better yields on their fields in both

normal and adverse years despite climate and population change.  The gains for the

average group may be just enough to push them above the livelihood maintenance

threshold in adverse years.  Sensitivity analysis that reduces productivity gain and

increases population growth assumptions can eliminate these gains entirely.  These

findings support the claim in Molyneux et al (2012) that, much more than climate change,

population change will negate gains of agricultural productivity in Timor Leste and

further show that the absence of price, labor, or beneficial development effects will result

in further weakening of the survival and resilience of those with least access to land and

other resources.  Although an actual analysis with focus groups and accurate, acceptable

scenarios would be required to modify planned development and interventions according
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to results, this simulation shows the type of implications that such a dynamic analysis

could reveal.

Table 6 Selected Simulation Results

% of
Survival
Kcals

Original
With ICM
Rice &
New Corn
Seed

With ICM
Rice &
New Corn
Seed &
Storage

With All &
Climate
Change

With All &
Pop.
Change
(No
Climate
Change)

With All &
Pop.
Change
& Climate
Change

High
Baseline

191 328 344 344 258 258

High
Outcome

134 229 241 230 181 172

Med.
Baseline

170 238 258 258 193 193

Med.
Outcome

116 161 174 164 131 123

Low
Baseline

114 118 126 126 95 95

Low
Outcome

62 64 68 62 51 47

5.4 Discussion and Recommendations

Dynamic analysis is inherently more complex in terms of input and analysis required than

static analysis.  Integrated spreadsheet analysis for Household Economy Analysis using

the original ‘RiskMap’ and the recently released ‘RiskMap2’ has allowed more rigor and

robust analysis although important elements required for dynamic prescriptive abilities

are lacking (Charles Rethman, SADC Regional Vulnerability Assessment and Analysis

Programme, personal communication).  One potential problem relates to the need for

many assumptions regarding changes and how those changes will influence other

changes.  For this simulation, potential changes such as those in production costs; in

purchase, sale, and substitution with increased production; in livelihood zones and access

groups; and in effects on adaptation, buffering, and coping were neglected for simplicity.

Figures for expected population growth and impacts on extreme events from climate

change and creeping environmental problems were assigned arbitrarily based on the

expected direction of change.  Accurate local data regarding expected meteorological,
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production, and consumption effects of climate change in normal and adverse years

remains unavailable, but emphasis should be placed on creating flexible scenarios that

provide indicative information subject to change. Along with data on effects of expected

migration and population increases and of positive and negative changes in productivity,

useful scenario assumptions can be developed through bridging perceptions of

biophysical and socio-economic researchers focusing on the potential effects for natural

and social systems based on the perceptions of key informants and focus group

representatives about how these may translate into specific direct and indirect impacts on

food and income in the community.  More indicative results will be obtained in future

analyses if such disciplinary, methods, and stakeholder integration results in more

accurate assumptions for expected changes.

Another potential problem with risk assessments in areas of rapid change is that

temptations arise to consider qualitative information from at-risk community discussions

as less useful than externally generated model-driven quantitative information.  Such

external models can provide useful indications of the sources and amounts of change but

can also be based on subjective assumptions not reflecting the local current context.  As

institutional relationships and dependencies are constantly evolving, the external models

cannot incorporate how their changes can impact institutional breakdown, cascading

disaster effects, and resulting potential losses as effectively as focus groups.  Focus group

discussion results that are informed by scenarios based on internally and externally

generated models of likely changes and that are triangulated with results of other focus

group discussions and external analysis can best lead to useful information for decision-

making.  In order to inform these discussions beneficially, these scenarios need to

creatively incorporate what is known about what are changing and the complexity and

uncertainty of potential unknown changes in ways that are understandable and usable for

triggering relevant discussion by the focus groups.  Differing perceptions should be

valued in a manner that balances acceptability and accuracy.  A dynamic HEA should be

tailored so that all such possible sources of relevant information are synthesized for

optimal risk-based development decision-making.
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The increase in change-related uncertainty and complexity can also lead to the temptation

to revert from the currently espoused disaster resilience paradigm of optimally integrated

risk assessment, reduction, and response for all types of disaster events to a hazard

exposure paradigm focused on structural mitigation and relief for emerging large-scale

disasters (LSDs).  While it’s true that LSDs previously considered impossible ‘black

swan’ events are now emerging as realized ‘white whale’ events, the implications on

changing hazard exposure must be assessed in combination with changing vulnerability

and capacities related to these emerging risks to improve decision-making enabling better

resilience to them.  Additionally, there remain many other events that can be called

‘brown beavers’ for which there is 100% certainty of recurrent losses from them but

increased uncertainty and complexity regarding the nature of those losses due to rapid

changes.  A dynamic HEA extension should utilize different scenarios to capture all of

this uncertainty and inform internal focus group discussions and external modeling of the

complexity for outcomes that can inform proactive resilience-building decision-making

including contingency plans and adaptive management for all types of events.

One significant advantage of HEA’s approach to stakeholder integration is its intrinsic

focus on differentiating across vulnerable groups within communities.  Recent criticisms

of food and livelihood insecurity assessments that have failed to address differences in

subgroups emphasize the need for focus group analysis to understand long-term socio-

political marginalization processes that result in significant differences in how different

subgroups are affected by food and livelihood insecurity triggers (Collinson, et. al., 2002;

Stephen McDowell, IFRC East Africa Regional Advisor, personal communication).  The

simulation in this study did not explicitly incorporate long-term socio-economic changes

in baseline or coping access among different groups but recommends considering such

changes in future studies.

Finally, optimizing integration depends on location-specific conditions, objectives, and

constraints.  As mentioned previously, no location necessarily requires assessment that

integrates all spatial, mainstreaming, sectoral, stakeholder, method, discipline, risk factor,

and dynamic factors.  While most factors are important to consider theoretically,
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especially in emerging economies, in places with rapidly changing development and

climate effects, and other areas of rapid change, resource availability for the assessment

may limit the extent of integration that is optimal.  Optimizing analysis depends on the

perceived importance of the different types of integration on the projected deficits and

resulting prescribed investments and interventions given the resources available for the

study.  A practical recommendation for implementing integration optimization is for all

agencies proposing an HEA or other risk identification, analysis, or assessment to include

a one-page evaluation in the inception report describing how much of each type of

integration is to be included in the study.  Like the template evaluation table in Table 7,

this evaluation should include justification for including or not including each type and

explaining, for each one that is included, the methodology that will be used to address the

local conditions, objectives, and constraints.

Table 7 Assessment Evaluation Table Template

Components Met
(Y/N)

Justification/Rationale

Extra-Community
- Spatial
- Upscaling

Mainstreaming
Stakeholder
- Internal
- External

Sectors (BSFs)
Methods
Risk Factors
Dynamic
Disciplines

5.5 Conclusions

The many types of integration in risk identification, analysis, and assessment

methodologies lead to confusion and to a dual silo approach toward bridging what is

needed for optimally providing the best information for decision-making.  Despite

improvements in bridging some aspects of disaster resilience work, obstructions remain

in the form of separation of responsibilities between NGOs doing response and risk
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reduction work and governments doing development and environmental planning work;

perceived budget conflicts in agencies among climate change adaptation, disaster risk

reduction, and development work; and lingering misconceptions between climate change

work being focused on the environment and the future and disaster work being focused

on response and the past.  Following the description of the types of integration in

Alexander and Mercer (2012), this paper sought to determine ways to improve the use of

integration in a representative risk identification, analysis, and assessment methodology

so that its results could be better used for risk reduction and development decision-

making.

HEA was identified as being an interesting methodology for extension because it already

addressed most aspects of integration but was found lacking in aspects deemed important

in recent literature.  In locations undergoing rapid environment and development-induced

changes, extension is needed for dynamically incorporating changing risk factors to better

enable risk reduction and multi-sector development decision-making.  Filling the most

important identified gap, the dynamic HEA extension improves the methodology by

indicating predicted deficits of food and income based on changes that are expected to

affect household groups’ abilities to access them in normal and adverse years.  In doing

so, it enables better mainstreaming integration into development decision-making

because agencies can consider the potential effects of proposed investments and other

proposed changes on future deficits.  As parts of the methodology are conducted with

affected community groups and with external agencies, the dynamic HEA should also

optimize stakeholder integration to co-create risk knowledge for risk-based development

decision-making as described in Alexander and Mercer (2012).   It can help to integrate

analysis of livelihoods and markets with analysis of other sectors and functions by

linking the analysis to models for water, health care, and other sectors to show cross-

sector effects of investments and interventions. Bridging methods and disciplines can be

beneficial for achieving all of the above integration if temptations to neglect qualitative

institutional information and well-guided focus group discussions are avoided and if all

sources of information can lead to useful scenarios.
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Further research is recommended to determine how to locally optimize and implement a

dynamically integrated HEA and to generate the underlying future scenarios.

Additionally, the foregoing evaluation and extension approach should be considered for

optimizing integration in other food and livelihood insecurity assessment and other risk

identification, analysis, and assessment methodologies.
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CHAPTER 6

CONCLUSIONS

6.1 Evaluation of Integration

The integration evaluation table is useful for evaluating how well one methodology or its

particular application has addressed the eight components of integration.  By requiring

consideration of how each component was addressed or not, components that are lacking

and that could be addressed better become apparent.  The table is not as useful for

comparing across different studies because every study has particular objectives and

resulting different integration priorities.  The following insights were obtained from

generalizing the integration results of these three case studies as summarized in Table 1.

While the Chapter 3 sustainable livelihoods example in Indonesia showed promise

toward initiating a process of integrated assessment in a post-disaster context, its

objective was only as an external-driven process to inform an eventual participatory,

mainstreamed, scaled-up, dynamic development process for deciding appropriate

livelihood modifications in post-tsunami Aceh.  Such external-driven assessments

continue to play an important role in the immediate aftermath of a disaster event or in

other situations in which they can inform both provision of immediate needs and longer-

term integrated participatory assessment and decision-making processes.     Even in such

external-driven preliminary assessments, different internal vulnerable groups should be

involved in the process as appropriate to balance their need to address other immediate

problems and the hope of minimizing disincentives from inappropriate provisions,

processes, and decision-influencing perceptions.  Although the immediate focus on

livelihood provisions helps to restore better self-provision of needs, the interactions

between elements and processes of livelihood functions with other sectoral functions

should also be considered to help prevent wasteful duplication or diminished function in

needed services due to negative externalities of some livelihood provisions.   The

temptation to only focus on the recent disaster event should be resisted in favor of

consideration of how any resulting provisions and processes will affect community

groups’ resilience to all expected baseline stresses and adverse shock events.  By
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Table 1 Generalized Summary Evaluation of Integration in the Three Studies

requiring use of the integration evaluation table before such a post-event assessment,

these potential improvements in the results of the assessment can be taken into

consideration in its formulation and implementation through creative methods employing

appropriate roles of different relevant disciplines and stakeholders.

The example in Chapter 4 from the Maldives illustrates how a risk identification

methodology that was designed specifically to address the disciplinary, methods, internal

stakeholder, sectoral, risk factor, and dynamic integration components was constructed

and implemented.  Although the baseline analysis captured current stresses in all basic

societal functions and use of the adverse event scenario captured shocks chosen by the

biophysical research team as most indicative of potential physical vulnerability

14 X = not achieved ; ? = achieved to some extent; √ = achieved

Components Chapter 3 Met Chapter 4 Met Chapter 5 Met14

1) Extra-
Community
- Spatial
- Upscaling

?
X

X
X

√
√

2) Mainstreaming √ X ?
3) Stakeholders
- internal
- external

X
?

√
X

√
√

4) Sectors (BSFs)
- cross-functional
consideration
enabled

? √ X

5) Methods X √ √
6) Risk Factors
- all shocks and

stressors
considered

X ? √

7) Temporal
- all trends
considered

X ? X

8) Multi-
disciplinary

X √ √
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diminishing of those functions, more time and funding could more optimally allow for

more input into the creation of these scenarios to make them more useful in focus group

processes.  This is also true for potential better creation and use of scenarios of expected

future changes that can link expected development effects with expected population and

climate and other creeping environmental changes.  Although not conducted in the risk

identification study, the framework also provided an example of how group perception

mapping or similar tools can be used to help with the eventual iterative co-creation of risk

knowledge required for mainstreaming into development prioritization.  In order to most

effectively reduce risks initially, this process would need to be conducted across

perceptions of internal and external stakeholder groups in one geographical community

and then further bridged with how these risks and potential changes of them affect and

are affected by those of neighboring communities.  Follow-up iterative analysis and

assessment that empowers stakeholder groups to conduct them in a continuous

knowledge and prioritization updating process themselves should facilitate longer-term

risk reduction.

The example in Chapter 5 from Timor Leste illustrates how dynamic extension of an

otherwise relatively integrated methodology can incorporate some of the other integration

components to better address objectives in areas undergoing rapid changes.   Because of

the perception that climate, other environmental, population, migration, development, and

other changes are significantly altering risks in many places, explanation of why and how

dynamic integration is being addressed in the integration evaluation table and resulting

modifications to all components to address dynamic changes seems especially important.

The key to optimizing dynamic integration is better creation and implementation of future

baseline scenarios and future risk scenarios that incorporate those expected changes and

can be used at the community level to anticipate resulting changes in stresses, shocks,

resources, institutions, processes, and related risks.
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6.2 Better Integration For Better Optimization

As stated in the introduction, optimization in risk reduction decision-making requires

optimization in risk identification, analysis, and assessment methodologies through

optimally addressing the eight components of integration according to the decision-

making objectives and location and study specific constraints.  As shown in examples

below, partial analysis can lead to attempts at solutions that can leave unaddressed or

exacerbate baseline and disaster risks of affected vulnerable groups.

Lack of spatial integration:

 Embankments are built that merely divert floodwaters from one community to

another.

 A water treatment facility that is deemed unaffordable for one community could

optimally provide water during times of drought to multiple communities that

could access it if covariate water risks were upscaled appropriately.

Lack of mainstreaming integration:

 Development plans that include removal of natural forests and water catchment

ponds without consideration of their protective roles increase risks related to

landslides and flooding.  Those that involve building hydro-electric dams to

provide electricity to some people can result in marginalization and increased

disaster risks of others.

 Risk reduction measures that evacuate people away from hazards but also away

from their main livelihoods or desirable living conditions result in increased

stresses for the migrant community and neighboring communities.

Lack of stakeholder integration:

 The simulation in Chapter 5 provided an example of proposed agricultural

interventions that might only help those who already have the most access to food

and livelihoods because potentially different effects during baseline and adverse

times on different vulnerability subgroups in the community were potentially not

addressed.

 The roles of women and men and the elements and processes that are most

important to their risk buffering and coping can be significantly different.  The
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tsunami described in Chapter 3 and Chapter 4 involved different effects because

many men were fishing on their boats while women and children were at their

homes.  Multiple optimal solutions need to consider the different vulnerabilities of

different gender and other vulnerable groups as separate criteria to ensure that

measures optimally reduce risks of all, including especially the most vulnerable.

Lack of sectoral integration:

 Chapter 3 illustrated how provisions for fishing families need to integrate

considerations of different livelihood, transportation, public works, and natural

environment sectors.  Although provision of boats can improve the quantity of

fish caught and also evacuation capacity, they will not result in improved

livelihoods unless roads and market structures enable sale of this fish.  They may

also result in depletion of the area’s fish and resulting ecosystem-related risks.

 Dams built to restrict floodwaters from affecting infrastructure can reduce

beneficial sedimentation of agricultural fields and aquaculture possibilities in the

areas no longer getting this water unless livelihoods and public works assessments

are integrated.

Lack of methods integration:

 Quantitative hazard exposure models that fail to take into account qualitative

descriptions of buffering and coping capacities of different community subgroups

result in wasteful investments that duplicate these capacities and harmfully reduce

them in the long-run.

 Qualitative methods that don’t seek quantitative indicators as proxies for

similarities and differences among neighboring communities result in inabilities

to upscale to find optimal solutions that can benefit multiple communities.

Lack of risk factor integration:

 Solutions for protection against one hazard may result in still being vulnerable to

other hazards and stresses. Retrofitting of houses and schools for earthquakes

must also consider potential effects of winds and heavy rains if the area is also

prone to hurricanes and storms.

 Cascading of hazard events can be caused when one hazard triggers another such

as when floods or earthquakes cause landslides.  Measures to counter only one of
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these hazards will not be as effective as those that consider the effects of all

potentially triggered hazards.

Lack of dynamic integration:

 Chapter 4 provides an example of the effects of migration on risks of the migrant

and domicile populations.  Chapter 5 provides an example of the effects of

projected population increase.  Measures that only considered effects of past

events would be inappropriate to mitigate against changes in vulnerabilities and

capacities.

 Chapters 4 and 5 also incorporate analysis of climate change and other creeping

environmental problems on hazards, exposure, vulnerabilities, and capacities.

Because climate change is changing the frequency and severity of hazard events

and also the productive capacity of the natural environment, measures that do not

incorporate expected changes will be suboptimal.

Lack of disciplinary integration:

 Purely biophysical risk analysis methodologies that only address hazard exposure

and physical vulnerability tend to use schools as a simplified example.  If the

school building is exposed to a disaster event of a certain level and it is

structurally vulnerable to collapse at that level, there is a risk of the school

collapsing.  Such analysis does not optimally include consideration of the effects

of children having no school to attend on the child’s wellbeing and their parents’

livelihoods, of the loss of the use of that school building for other functional

purposes, and of other effects that require analysis of potential social and

economic impacts resulting from natural and physical vulnerability.

 Socio-economic approaches can capture the institutional arrangements that

comprise the processes of combining elements to achieve levels of functionalist in

the basic societal functions.  Chapter 4 illustrated, however, how a biophysical

approach to constructing scenarios that provide useful indicators of loss of initial

physical function is needed to optimally derive all potential natural, structural,

economic, and social impacts from which optimal decision-making should be

based.
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Avoiding these problems of lack of integration can be achieved through customizing

methodologies to optimize risk identification, analysis, and assessment for all locations,

sectors, and stakeholder groups affected by the risks and resulting decision-making.

6.3 How to Value Different Types of Knowledge

Although co-creation of risk knowledge sounds like it should be beneficial, designing and

implementing methodologies to include all of the various perceptions related to all of

these components of integration is prohibitively challenging.  Aside from the time and

budget constraints that require prioritizing which components are most important to

address to achieve decision-making objectives, the methodology must also confront the

challenge of deciding how to weight differing perceptions in a way that will enable

prioritization and decision-making.  In an optimal situation, all potential voices of

differing perceptions would be respectful of others and equally enthusiastic to share and

defer as appropriate to eliciting all relevant information for all components.

Methodology design would then entail listening to key informants and focus group

representatives accurately describe their perceptions relative to those of others.

But the perceptions of different contributors can be given different weights for decision-

making for different social and political reasons.  Sectorally, some societies place a

higher priority to considerations involving education while others might place higher

weights on health care, the natural environment, jobs, religion, or another function as

more important.  Higher values can be attributed to input by natural scientists than social

scientists or on quantitative input rather than qualitative input.  Projected impacts in the

future are often discounted relative to impacts closer to the present at different rates

depending on the society being studied.  And some risk factors come in and out of

fashion as being considered more important to consider.  For example, although climate

change is not a disaster event itself, it has gained prominence as a symbol and scapegoat

for many of the hazards and root causes of vulnerability that now merits special attention

and value that desertification, deforestation, and processes of creeping change similar to

climate change do not usually get.
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Foremost among these weighting problems are those that often arise in stakeholder

integration.  Between external stakeholders and internal stakeholders, the perceptions of

government officials and outside researchers are generally given more credence.  Recent

initiatives to give more weight to local knowledge and participatory processes have

helped to balance the weighting, but this weighting problem continues in many contexts

despite the realization that vulnerability will not be reduced if official perceptions and

affected perceptions are opposed.  When weight is given to perceptions of those in the

community, weighting problems arise between internal groups due to power relations.

Dominant subgroups are traditionally empowered to have more of a voice in decision-

making than more marginalized subgroups.  If the relatively dominant groups are not

willing to listen to the perceptions of the marginalized groups or the marginalized groups

are afraid of negative repercussions from voicing their perceptions, resulting risk

knowledge will be lacking important considerations.

The challenge lies in producing a methodological design to promote voicing and deciding

among perceptions in a way resulting in agreement on similarities or differences that

represent enough voices to effectively integrate across and learn from all of the

potentially different perceptions.

For the voicing challenge, the first step is developing a process that encourages active

separate participation by informed members of differently affected groups.  The focus

should be on understanding in which cases perceptions are different and in which they are

the same.  The iterative knowledge mapping process in Chapter 4 is one example of a

process that encourages members of all relevant external groups and internal groups to

voice their perceptions accurately and to adapt their perceptions with newly presented

information.  Another helpful approach is to anticipate when perceptions are likely to

conflict and to use tools that appeal to all types of conflicting perceptions to create a

common ground for dialogue among them.  Participatory three-dimensional mapping is

one example that combines technical GIS-mapping with participatory mapping to

encourage the beneficial dialogue that arises from the similarities and differences that
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emerge.  Another benefit is that the ensuing dialogue helps build trust for further dialogue

and decision-making among actors who rarely interact.

For the deciding challenge, the first step is to focus on who is most affected by the risk or

is to be most affected by the risk reduction initiative.  If the focus is the entire

community, outside perceptions should be adapted to what is needed most to support

what is lacking by insiders.  If the focus is on particular vulnerable groups within the

community, perceptions of those groups and other stakeholders believed to best

understand their needs should have their voices highly considered.   Any perceptions that

are diametrically opposed should be resolved by more heavily weighting the group in

focus or by discounting one that is proven to be informed by inaccurate information.  For

example, if community subgroups perceive that a pre-climate change or pre-disaster

event paradigm of resources or processes remain, perceptions will inherently be

inaccurate in their portrayal of current and future risks.  One proposed method of

handling overt inaccuracies among a few group members are feared to be the cause of

discrepancies is to utilize questionnaires before focus group interviews.  These

questionnaires should primarily aim at acting as a quiz about already agreed-upon

knowledge in the community about the risk subjects to be discussed.  While alternate

responses may encourage rethinking that knowledge, stakeholders whose responses differ

substantially in ways that reveal potentially disruptive inaccuracies can be omitted from

the pool of potential focus group participants.  If extreme outlying views are not

proactively excluded in such a manner, they might be discounted by assigning weights to

different perceptions for the eventual prioritization through expert judgment of a final

group of representatives from the stakeholder groups most affected by the risk reduction.

Differences of perceptions are not necessarily ill-informed, however, and may be due to

different causes and effects on different groups or individuals.  In most cases, focusing on

practical effects of these perceptions on possible prioritization and decision-making and

possible hybridization of perceptions that combines multiple similar perceptions may

prove agreeable and beneficial in a way that precludes needing to devalue them.
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Remaining perceptions that are not diametrically opposed should be retained for

processes of multiple criteria adaptive management decision-making and social learning.

The constructed database of community risk perceptions can include a range of

perceptions of different effects on different people that can be adaptively addressed until

new information convinces groups to refine and define a more specific range.  This

database can be initially constructed with all remaining perceptions weighted equally but

with all stakeholders encouraged to seek new information for perceptions that differ in

ways that prevent effective prioritization and decision-making.   In this social learning

process, iteration leads to new information helping to improve groups’ understanding and

the agreed-upon knowledge for decision-making.  It also can lead to transforming

adversarial relationships when mutual benefits of cooperation are identified, to trust and

appreciation of the legitimacy of others’ views, and an appreciation of dialogue and

occasional conflict as ways to stimulate learning, agreement, and better decision-making.

The multiple perceptions that remain can then each be considered a temporary element of

the risk knowledge database from which prioritization and decisions are made.  In a

precautionary risk management strategy, any measure should aim to improve upon all

relevant risk perceptions and should be adaptable enough to be modified as new

information changes these perceptions. Because such optimization requires high

adaptability, resulting solutions are generally likely to favour low-investment non-

structural solutions over high-investment structural solutions.

6.4 Recommendations

Among other contributions, this dissertation provides a framework for evaluating the

levels of the components of integration in a community risk identification, analysis, and

assessment study; a framework of steps to be used in applying all components of

integration in such a study; and the basis for recommendation that this evaluation table be

used when developing and justifying the methodology used for such a study.   Due to

restrictions of the job or the research that enabled these studies, however, none of the

studies conducted in the dissertation are fully integrated with all eight components from

risk identification through prioritization that informs development decision-making.  In
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order to identify which aspects should be modified and to provide evidence that the

proposed process in Chapter 4 is effective, it should be fully implemented in communities

with successes verified and lessons learned documented for further modification.

Likewise, the simulation of the proposed extension to Household Economy Analysis in

Chapter 5 provides a contribution by showing how this extension could work, but

development of the scenarios and implementing them in a way that yields outcome

analysis that improves upon current applications of Household Economy Analysis are

needed to verify that it works and to recommend further methodological improvements

for implementation in practice.

Although frameworks for better integrated methodologies have been explicated in this

dissertation, truly optimizing their uses in an initial study requires local-level balancing

of the decision-making objectives with the budget and time constraints.  Determining the

optimal approach for how each component should be conducted requires further study.

Furthermore, the final goal is not the initial study but, rather, creating a methodology that

is complex enough to capture the most relevant aspects of risk in the prioritization but

simple enough that the methodology can be replicated by the stakeholders effectively in a

continuous process that allows the iteration and social learning to improve the agreed-

upon risk knowledge database and the resulting risk reduction decision-making.  As

mentioned in Chapter 4, there will always be constraints and tradeoffs when attempting to

conduct both a comprehensive integrated process and a process that is simple enough to

be sustainably replicated by communities.  Implementation at the community level,

however, involves understanding the constraints and tradeoffs in deciding the appropriate

mix of depth and breadth in a particular location for particular components, choosing

methodology design to optimize according to those constraints and tradeoffs, and

explaining the limitations in the chosen methodology in terms of how some components

are not ideally addressed.

The studies and synthesis provided in this dissertation provide the framework and initial

foundation for further study to refine these and other methodologies for eventual use in

continuous integrated community risk identification, analysis, and assessment processes
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that result in empowerment of groups within communities to work with external

stakeholders to agree upon the risk levels that need to be reduced so that reduction in

accordance with overall development plans and the risk reduction needs of neighboring

communities can truly be optimized. Additional research should be conducted to

determine what can practically be done at a local level to overcome specific integration

type shortcomings that have been identified in the evaluation table.  Instructional

materials should be developed in non-academic formats for training in how to measure

the levels of integration in a study relative to what should be appropriate and in how to

improve specific levels of integration that are found lacking. This training could enable

communities and local governments to take ownership of designing and improving their

risk identification, analysis, and assessment processes.


