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1. Introduction
This input for research area 17 of UNISDR’s 15th Global Assessment Report uses survey data from a multi-country research[footnoteRef:1] on loss and damage in vulnerable communities to study how households with different vulnerability profiles try to deal with climatic stressors and their (in)ability to avoid loss and damage. The paper addresses ‘issue 2’ of the call, but also contributes to ‘issue 3’: [1:  With funding from the Climate and Development Knowledge Network (CDKN), case studies were conducted in Bangladesh, Bhutan, The Gambia, Kenya, Micronesia and Nepal. Three additional case studies, funded by the Africa Climale Policy Centre (ACPC), were conducted in Ethiopia, Burkina Faso and Mozambique. The ACPC-funded case studies are not included in this paper due to issues related to data use.  ] 

‘Issue 2’: Shared factors promoting or hindering adaptation, mitigation and disaster risk reduction;
Topic: Opportunities, constraints and limits to adaptation, mitigation and disaster risk reduction;
‘Issue 3’: Avoiding and addressing loss and damage associated with climate change impacts;
Topic: Roles of mitigation, adaptation and disaster risk reduction in avoiding and addressing loss and damage.
The structure of the paper is as follows: After a short introduction of the term loss and damage and its genesis in the UNFCCC arena, the concept will be placed in a larger framework connecting climatic stressors, vulnerability, risk management, impacts, coping strategies, adaptation and limits and contraints of adaptation. After that, the fieldwork and analysis methods are described. The results section starts by introducing 11 multi-dimensional vulnerable indicators which are apllied to households in six study sites. After that, the measures households adopt to cope with impacts of sudden-onset climatic events and to adapt to longer-term climatic changes are described. In the last part of the results section, the relations between household vulnerability indicators, coping strategies, adaptation and loss and damage are tested using  binary logistic models. The last section of this input paper draws conclusions from the data presented.
[bookmark: _Toc381656439]Loss and damage
 ‘Loss and damage’ is a new concept that emerged in climate policy after the establishment of a work programme on the topic at the 16th UNFCCC Conference of the Parties in Cancun, Mexico in December 2010. The concept has gained further interest from 2012 onwards, as a mandate was given to establish institutional arrangements to address loss and damage. At COP19 (November 2013) the Warsaw International Mechanism was established to promote “implementation of approaches to address loss and damage associated with the adverse effects of climate change…in a comprehensive, integrated and coherent manner” (UNFCCC, 2013). The mechanism creates a policy space to discuss and address the negative consequences of climate change if society´s efforts to mitigate and adapt are not sufficient. An important question that needs to be answered over the next few years is what can be done to support vulnerable people, communities and societies who are already feeling the negative consequences of climate change (Kates, 2012; Warner, 2013).
Loss and damage is already a significant – and in some places growing – consequence of inadequate ability to adapt to changes in climate patterns across the world (Warner et al., 2012, 2013; Huq et al., 2013). Loss and damage undermines sustainable development, and can impede progress in improving human well-being. Yet there is currently a lack of empirical evidence of the circumstances under which households manage climatic stressors, the resulting societal impacts, and the loss and damage that results from not being able to adjust sufficiently. Policymakers need better information, empirical data and analysis of both the challenges and the potential solutions. 
While there is a tendency in the media and among some parties in the climate negotiations to reduce the topic of ‘loss and damage’ to compensation and liability, the authors of this input paper try to  link loss and damage more explicitly to adaptation limits and constraints. The authors acknowledge that there is a need for policy addressing situations in which losses and damages are not avoidable, but emphasize that much loss and damage could be avoided if efforts to reduce greenhouse gas (GHG) emissions are boosted; if more adaptation funding becomes available; if more effective adaptation policy is designed; and if sustained progress in disaster risk reduction is achieved.[footnoteRef:2]  [2:  For discussions of avoidable and unavoidable loss and damage, see Huq et al. (2013) and Pinninti (2014). ] 

Definitions of the term ‘loss and damage’ vary. For this research project, a working definition of loss and damage was used that includes households’ inability to respond adequately to climate stressors and the costs and adverse effects associated with the adaptation and coping measures themselves:
Adverse effects of climate-related stressors that households have not been able to avoid through adaptation
In our working definition we used the term households because these were our units of anlysis. However, the term ‘households’ can be replaced by ‘actors’ (e.g. companies, governments, communities, etc.) to widen the appliccability of the definition. The working definition for our local case studies does not explicitly mention reduction of GHG emissions because this was less relevant for the empirical work in vulnerable communities. However, we do recognize that emission reductions play a crucial role in avoiding dangerous climate change and its impacts.
The working definition we used links the concept of loss and damage firmly to the emerging research field of adaptation limits and constraints (Burton, 2009; Adger et al., 2009; Dow et al., 2013; Preston et al., 2013), which for the first time will have a chapter in the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5). Loss and damage from sudden-onet events as well as slow-onset processes is examined. Household measures to avoid loss and damage include risk reduction, coping strategies and adaptation. The climate-related stressors studied in the different case study areas include floods, droughts, sea level rise, coastal erosion, salinity intrusion and changing rainfall patterns. 
In this paper, original survey data are used to link household vulnerability and coping and adaptive behaviour to loss and damage. In other words, it investigates what kinds of households pursue particular risk management and adaptation strategies, and how successful these are in preventing impacts/loss and damage. The following section introduces a framework connecting the key concepts used in the sutdy.
[bookmark: _Toc381656440]Conceptual framework
The framework discussed in this section connects loss and damage from climate-related stressors to vulnerability, risk management, impacts, coping strategies, adaptation and limits and contraints of adaptation (Figure 1). The framework results from progressive insights of working on loss and damage in vulnerable communities in the past two years (Warner et al., 2012, 2013; Warner & van der Geest, 2013), and previous work on impacts of and adaptation to climate change in dryland West Africa (van der Geest 2004, 2011, van der Geest & Dietz, 2004). 
[bookmark: _Toc381656841]Figure 1: Conceptual framework: Linking loss and damage to vulnerability, risk management and adaptation 


The blue box in the upper part of Figure 1 shows the vulnerability context of households and communities that shapes the livelihood strategies that househods adopt and the measures they put in place to reduce the risk of being adversely affected by climatic and other stressors. The framework distinguishes collective vulnerability – resulting from area-level variables that are the same for all households in a given community – and individual or household vulnerability. When a region experiences changes in the climate or when extreme weather events hit, some households will experience impacts (such as a crop failure or damage to properties) while others may not. This depends on their vulnerability profile – particulary their exposure – and household risk management. When the household experiences no impact, there is also no loss and damage (hence the green color of the ‘no-impact-box’). When the household is affected by the climatic stressor, it may incur or avoid residual loss and damage depending on whether measures are adopted to adjust (hence the red-green color of the impact and coping/adaptation boxes). If there is nothing the household can do to adjust, it will incur loss and damage (hence the red color of the no-adaptation and no-coping boxes). If coping or adaptation measures are adopted, these may or may not be effective in avoiding residual loss and damage, depending on the household’s adaptive capacity and the magnitude of the climatic stressor (or other words: adaptation constraints and limits[footnoteRef:3]). If measures are insufficient, costly or ‘erosive’ in the longer term, households incur loss and damage (Warner & van der Geest, 2013). Lastly, there is a feedback loop connecting loss and damage back to the household’s vulnerability profile. This is because the losses and damages incurred render the household more vulnerable in the face of ongoing climatic changes and future extreme events.  [3:  IPCC’s Fifth Assessment Report defines adaptation constraints as “factors that make it harder to plan and implement adaptation actions” and adaptation limits as “the point at which an actor’s objectives … cannot be secure from intolerable risks through adaptive actions” (See also Dow et al., 2013). ] 

The framework distingishes two types of household responses to climate-related stressors:  ‘coping’ and ‘adaptation’. Many studies use these terms synonymously (Birkmann 2011). This is problematic because they involve different types of responses to different types of stresses. Coping strategies are short-term responses to the impacts of sudden or usunsual events. By contrast, adaptation refers to longer-term adjustments to more permanent changes in the climate.[footnoteRef:4] Besides coping and adaptation, a third type of response involves the preventive measures (risk reduction) that households adopt in response to normal characteristics (including variability) of the climate and environment and in anticipation of unusual events.[footnoteRef:5]  [4:  For the more elaborate definition of adaptation we used in the case studies, see Moser and Ekstrom (2010). Their definition recognizes that adaptation measures are often adopted in response to a mix of climatic and non-climatic changes and aim to meet more than climate goals alone. ]  [5:  The relationship between preventive strategies, coping and adaptation is described in detail in van der Geest (2004: 20-29). ] 

The three groups of climatic stressors and household responses are shown in Table 1, with some non-exclusive examples. In reality, there are multiple linkages between different types of household responses to climatic stressors. For example, the success of ex-ante preventive measures determines the need for ex-post coping strategies; short-term coping measures can evolve into more permanent livelihood adaptations when they become recurrent; and when households change their peventive measures in response to changes in perceived risk, they are adapting.[footnoteRef:6]   [6:  For an overview of linkages between prevention, coping and adapting, see van der Geest & Dietz (2004). The framework is inspired by the early work of Susana Davies (1996) on ‘adaptable livelihoods’ in Mali.  ] 

[bookmark: _Toc381656860]Table 1: Different climatic stressors require different household responses
	CLIMATIC STRESSOR
	
	HOUSEHOLD RESPONSE

	Climate variability
 ‘Normal’ uncertainties 
‘Normal’ risk of extreme 
weather events
	
	Preventive measures
Physical protection
Risk spreading
Creating buffers 
Build Safety nets 

	‘Unusual’ climate-related events
Floods
Droughts
Cyclones/storms
	
	Coping strategies
Rely on social networks
Food aid and other relief
Alternative income
Selling assets

	Climatic changes
Changes in ‘average’ 
conditions
Changes in risk of extreme 
weather events
	
	Adaptation
Agricultural change
Livelihood diversification
Migration
Changes in ‘normal’ 
risk management 




[bookmark: _Toc381656441]2. Methods
A research project, coordinated by the United Nations University’s Institute for Environment and Human Security (UNU-EHS), focused on the losses and damages that climate-related stressors are already causing in vulnerable communities. Researchers in Bangladesh, Bhutan, the Gambia, Kenya, Micronesia and Nepal conducted a total of 2,068 household interviews and over 100 focus groups and key informant interviews. They looked at a wide range of climate-related stressors, such as droughts, floods, changing rainfall patterns, sea level rise, cyclones, salinity intrusion and coastal erosion. Each case study looked at extreme weather events as well as slow-onset changes (See Table 2). The overall research question was: How does the impact of climate-related stressors lead to loss and damage among households in vulnerable countries?
[bookmark: _Toc381656861]Table 2: Climatic stressors investigated in the case studies
	Country
	Climate-related event
	Slow-onset climatic change
	Sample size

	Bangladesh
	Cyclone
	Salinity intrusion
	360

	Bhutan
	GLOF
	Changing rainfall patterns
	273

	The Gambia
	Drought
	Changing rainfall patterns
	371

	Kenya
	Flooding
	Changes in flood frequency and intensity
	400

	Micronesia
	Storm surge
	SLR / Coastal erosion
	364

	Nepal
	Flooding
	Changes in flood frequency and intensity
	300



[bookmark: _Toc381656442]2.1 Fieldwork
The research presented here generated original data from the perspective of vulnerable people who experience climate-related stressors, using a systematic assessment approach that employed a variety of methods including a household survey, focus group discussions, in-depth interviews with a select number of questionnaire respondents, and expert interviews. In addition, local meteorological and other relevant data was gathered and compared to local perceptions of changes in climatic stressors. Household data were gathered in the following domains: experience with climate-related stressors, impacts in households, the current adaptation and coping measures, and residual loss and damage.
The data source for the current paper is the questionnaire survey that was conducted in the case study sites. A template questionnaire, designed by the project’s science coordinator at UNU-EHS, was used, but national research teams adapted the template for each case study to suit its thematic focus and the characteristics of local livelihood systems and environments. The questionnaire had ten pages and interviews usually took 45 minutes to an hour. The questionnaires had four sections. The first section focused on socio-economic and demographic characteristics of the household and their sources of food and income. The information gathered in this section was used to create and apply the multidimensional vulnerability indicators presented in this paper. Sections 2 and 3 of the questionnaire focused on impacts of extreme weather events and slow-onset processes, household responses (coping and adaptation) and residual losses and damages. Open questions were combined with closed question to optimise the balance between listening to the voices of vulnerable people and being able to quantify how widespread different impacts and responses are. Section 4 contained open questions about differences in vulnerability between households in the communties, between men and women, and children and adults. In this section, respondents were also asked to share their ideas about ways to address loss and damage.
[bookmark: _Toc381656513]Image 1: Researcher conducting questionnaire interview in Bangladesh 

Photo credit: Golam Rabbani
Table 2 showed the slow-onset and sudden-onset stressors that the cases focussed on. In reality these stressors are often interrelated, and have non-climatic components. In Figure 2, this is illustrated for the Micronesian case study. The focus in this case study was on loss and damage from coastal erosion and storm surges. Whilie strom surges may have direct impacts for households to cope with, these sudden-onset events also exallerate longer-term process of coastal erosion. Vice-versa, coastal erosion makes the area more susceptible to impacts of storm surges as the natural protection capacity of the coast is reduced. Similarly to coastal erosion, a slow-onset process such as sea level rise affects the potential damage of sudden-onset stressors: when the ‘normal’ water level is higher, a storm surge will cause more damage than when the water is lower.
Coastal erosion can result from climate factors, such as sea level rise, but there are often also local, man-made causes (e.g. removal of mangroves and coral dredging). In the other study sites similar situations were found (e.g. floods in Kenya and Nepal resulting from extreme rainfall events, but also from unsustainable land use upstream; salinity intrusion in Bangladesh because of cyclones and sea level rise, but also because of shrimp farming). 
[bookmark: _Toc381656842]Figure 2: Relation between slow-onset processes and sudden onset events: Coastal erosion, sea level rise and storm surges in Micronesia

Source: Monnereau and Abraham (2013: 6)

The example from Micronesia illustrates that it is usually not possible to attribute losses and damages entirely to climate change (Huggel et al., 2013; Wrathall et al., in press).[footnoteRef:7] That was also not the objective of the research project this input paper reports on. Rather, the objective was to explore situations in which households face adaptation contraints and lack coping capacity, and to assess the consequences for people’s livelihoods and sutainable delopment pathways. The study and its methods should be treated as points of departure for further research on loss and damage in vulnerable communities. [7:  See Allen (2003), Lott et al., (2013) and Otto et al. (2013) for discussion of and attempts to estimate the ‘fraction of attributable risk’ of climatic events to external drivers of climatic change, such GHG emmsions (Poster presentation by Rachel James at CCDA-3, Addis Ababa). ] 

[bookmark: _Toc381656443]2.2 Analsysis
The results of this research project presented so far[footnoteRef:8] have been mostly descriptive. By contrast, the analysis presented in this UNISDR input paper goes beyond the descriptive to find out which household-level factors affect people’s ability to cope, adapt and avoid loss and damage from climate-related stressors.  [8:  Van der Geest & Warner (2013); Warner et al. (2012, 2013); Bauer (2013); Kuster & Wangdi (2013); Monnereau and Abraham (2013); Opondo (2013); Rabbani et al. (2013); Yaffa (2013).] 

The aim of the analysis in this paper is to examine the effect of different vulnerability indicators and the coping and adaptation measures that households adopt on whether or not household incurred loss and damage from climate-related stressors (the dependent variable). To examine these effects, we used binary logistic regressions. The regressions were conducted for the whole sample (N=2068); for individual case study sites; and for vulnerable and non-vulnerable households in the study sites separately. A first step was to determine for each household in the sample whether it incurred loss and damage or not.  No attempt was made to quantify loss and damage in monetary terms. In line with the conceptual framework in Figure 1, households incurred loss and damage when:
Climate-related stressors affected them and they did not / could not adopt any measures to ameliorate the effects;
The measures that they adopted to ameliorate the effects of climate-related stressors were not enough to avoid loss and damage or had adverse effects.
The next step was to assess the effect of three groups of independent variables on household loss and damage: 1) a group of multi-dimensional vulnerability indicators; 2) the coping strategies that people adopted in the aftermath of climatic events; and 3) the adaptation measures in response to longer-term climatic changes. 
[bookmark: _Toc381656444]3. Results
The results section is structured as follows: First, some findings from the more descriptive, qualitative and anecdotal case study papers are highlighted to provide a context for the statistical analysis presented in the rest of the result section. Second, multidimensional vulnerability indicators are introduced and applied to the households data. Third, the measures households adopted to cope with extreme events and to adapt to changes in the local climate are presented. Differences between vulnerable and non-vulnerable households in the uptake of coping and adaptation measures are highlighted. In the last part of the result section, the effects of household vulnerability indicators and coping and adaptation measures on loss and damage is examined with binary logistic regressions. 
[bookmark: _Toc381656445]3.1 Descriptive case study findings 
Across the research sites, it was found that households struggled to manage impacts of climatic stressors on their their livelihoods, assets and culture. Despite their efforts to cope with the impacts of extreme weather events and to adapt to slow-onset climatic changes, many could not avoid incurring residual impacts. Some of the most notable impacts were on household food production and livelihoods, raising questions about the ability of adaptation measures, both formal and informal, to stem the interacting negative impacts of climate change and vulnerable societies.
Results from the case studies revealed four different ‘loss and damage pathways’ (Warner and van der Geest, 2013): loss and damage from climate-related stressors occur when: 
measures to cope or adapt are not enough to avoid loss and damage;
measures have costs (including non-economic) that are not regained; 
despite short term merits, measures are erosive and undermine longer term livelihood sustainability;
no measures are adopted or possible at all
Each of the case studies has a different story to tell, but all point to the same key finding: that loss and damage is happening now, despite adaptation efforts. Box 1 highlights some of the key findings of individual case studies. 
 (
Box 1: Some key findings of individiual case studies
Bangladesh
: Satkhira, a coastal district in Bangladesh, faces the threat of sea-level rise and cyclones. Both result in saltwater intrusion, which severely impacts rice cultivation, the mainstay of the local economy. To adapt, farmers have planted new saline tolerant-rice varieties. This worked well until 2009, when cyclone Aila hit and caused a sudden and drastic increase of salt content in the soil. Almost all farmers lost their complete harvest that year. 
Bhutan
: Changing monsoon patterns are affecting the livelihoods of small-scale farmers in Bhutan who depend on these rains to irrigate their rice fields. Rainfall amounts have decreased substantially over the last two decades. Adaptation measures included a shift f
rom rice to maize cultivation and from two harvests to one harvest per year, 
developing water-sharing mechanisms, and intensifying the maintenance of irrigation channels. However, these measures are insufficient and come with 
monetary and non-monetary 
costs. 
Gambia
: The North Bank Region of The Gambia experienced a severe drought in 2011, affecting almost all farmers in the area, many of whom lost their entire harvests. They tried to cope by looking for additional income (e.g. sale of property) to buy food. However, the majority had to reduce their food intake, for example by changing from three to two meals a day because their coping measures were insufficient.  
Kenya
: In December 2011, River Nzoia in Western Kenya broke its dykes and wreaked havoc in Budalangi Division. Crops were washed away, livestock drowned, houses were severely damaged and there was an outbreak of waterborne diseases. For survival, many households were forced to adopt erosive coping strategies, such as the sale of productive assets and taking children out of school to earn a meagre income in the informal sector. Erosive coping measures have severe implications for future livelihood security. 
Micronesia
: The Pacific island of Kosrae in Micronesia is particularly vulnerable to climate change. Sea-level rise around the island has been 10mm a year over the past decades, compared to a global average of 3.2mm. Coastal erosion, storm surges, and other coastal hazards are a severe threat to the island’s population. They try to adapt by building sea walls and planting trees along the shore. However, these measures are not sufficient. The study also found that a cultural heritage site has been damaged as the ancient ruins were dismantled to build seawalls. 
Nepal
 is particularly susceptible to climate-related disasters, such as floods, landslides, and debris flows. In the Udayapur district floods have become more severe over the past two decades, destroying crops and damaging houses. In addition, the study found that food prices increased sharply in the aftermath of floods. While households expend much effort on preventive and coping measures, these have not been enough to counteract adverse effects.
Source: These excerpts have earlier been published in a blog of the Thomson Reuters Foundation. See 
http://www.trust.org/item/20131120115704-706cv/
  
)



[bookmark: _Toc381656446]3.2 Vulnerablity
The conceptual framework for this study distinguished collective vulnerability (area-level) and individual vunlerability (household-level). This section shows some of the differences between the study sites in terms of the proportion of households being vulnerable on different indicators. We used a vulnerability index that builds on the Alkire Foster method for measuring the multiple dimensions of poverty (Alkire & Foster, 2011). The method was developed by researchers at the Oxford Poverty and Human Development Initiative (OPHI) to measure deprivations in health, education and living standard, based on household surveys. To adjust the multi-dimensional poverty index to a multi-dimensional vulnerability index, household variables were selected that represent household vulnerability to climate-related stressors.[footnoteRef:9] Based on the household survey data, 11 multi-dimensional vulnerability indicators were defined, including for example education level, land and livestock ownership, income, involvement in non-farm activities, house quality, and food security.  [9:  See e.g. Hahn et al’s (2009) work on the livelihood vulnerability index.] 

For each variable a threshold is chosen (e.g. for education: household head has not gone beyond primary school; for housing: floor is made of mud, earth of cow dung; for land ownership: farm household owns less than the median). Then, for each vulnerability indicator, it is determined which households are above and below the threshold. Lastly, to determine whether a household is considered vulnerable or non-vulnerable overall, a second threshold or cut-off is set, for example: the household is considered vunerable when it scores ‘vulnerable’ on at least half the indicators.[footnoteRef:10] The vulnerability indicators selected for the analyses in this paper are listed and described in Table 3.  [10:  The methodology is explained in more detail in Alkire and Santos (2010).] 

[bookmark: _Toc381656862]Table 3: Vulnerability indicators and the proportion of vulnerable households 
	Indicator
	Household is vulnerable if:
	Threshold
if median
	%Vulnerable
	Missing values (N=2068)

	1.EDUCATION
	Education of household head < secondary
	
	69%
	18

	2.DEPENDENCY
	Dependency ratio* is > median of sample population
	100
	35%
	25

	3.LAND
	Land owned is < median of sample population
	0.4128 ha
	51%
	38

	4.LIVESTOCK
	Amount of livestock is < median of sample population
	1.17 TLU*
	50%
	0

	5.NFI
	Household has no non-farm income activities
	
	37%
	8

	6.REMIT
	Household receives no remittances
	
	61%
	8

	7.INCOME
	Annual household cash income < median of sample population
	US$ 771
	58%
	32

	8.HOUSE
	Floor of the house is made of mud, earth or cow dung
	
	52%
	6

	9.HYGENE
	Household does not have its own toilet or latrine 
	
	20%
	22

	10.FOOD
	In the past year, household experienced food shortage in more months than the median of the sample population
	1 months
	44%
	17

	11.PERCEPTION
	Respondent perceives his/her own household to be more vulnerable than other households in the community
	
	38%
	38


TLU refers Tropical Livestock Units. Conversion factors: horse 0.8; cow 0.7; donkeys 0.5; pig 0.2; sheep/goat 0.1; poultry 0.01.
Dependency ratio calculated as number of dependents (aged <18 and >65) / adult population (18-65) * 100
For indicators that use the median of the sample population as a threshold, one would expect exactly 50% to be classified as ‘vulnerable’. This is not always the case, however. For example, for dependency ratio, the value for over 300 out of 2068 households was exactly the median (100), reducing the proportion of households having a higher dependency than the media. In the case of total income, there were 51 households whose exact cash income could not be calculated, but for whom it was known that they earned more than the median of US$ 771 because they were white-collar salary workers. 

Table 4 and Figure 3 show the proportion of households in each case study site considered vulnerable on each of the 11 indicators. According to the index, households were found to be particulary vulnerable in the study sites in Bangladesh, Kenya, Nepal and Gambia (54-67%), and much less in Bhutan (13%) and Micronesia (20%). The multi-dimensional vulnerability indicators further illustrate that different study areas are vulnerable for very different reasons. For example, households surveyed in Bangladesh were very vulnerable overall, but depedency ratios (number of children and elderly per adult aged 18-65) were very low. Similarly, in Gambia vulnerability was high, but very few households lacked land. Households surveyed in Bhutan had the lowest levels of vulnerability, but they were vulnerable in terms of education levels. 
[note: as shown in section 3.5, some of the vulnerability indicators perform poorly in predicting L&D. Although in some cases there could be valid reasons for that, it is worthwhile to try to improve indicators. For example, we created a new indicator, which looks at livelihood diversity to replace the poorly performing non-farm income indicator. However, at this stage there was not enough time to work with adjusted indicators]. 
[bookmark: _Toc381656863]Table 4: Proportion of sample population vulnerable by indicator and country
	
	ALL

	BGD

	BHU

	GAM

	KEN

	MIC

	NEP


	Vulnerability Indicator
	(%)
	(%)
	(%)
	(%)
	(%)
	(%)
	(%)

	1.Education
	69
	63
	94
	92
	73
	18
	78

	2.Dependency ratio
	35
	11
	28
	54
	51
	33
	30

	3.Land
	51
	67
	42
	3
	43
	88
	68

	4.Livestock
	50
	66
	31
	28
	53
	85
	30

	5.Non farm income
	37
	38
	39
	32
	30
	44
	40

	6.Remittances
	61
	92
	59
	64
	53
	36
	65

	7.Income
	58
	72
	51
	78
	70
	18
	59

	8.House
	52
	94
	8
	48
	68
	1
	85

	9.Hygene
	20
	2
	5
	33
	20
	3
	57

	10.Food security
	44
	46
	1
	55
	89
	14
	45

	11.Perception
	38
	39
	16
	46
	46
	50
	26

	Vulnerable households 
	49
	67
	13
	54
	65
	20
	64

	Non-vulnerable households
	51
	33
	87
	46
	35
	80
	36


Cut-off for ‘Vulnerable households’: when they are considered vulnerable on at least half the indicators 
[bookmark: _Toc381656843]Figure 3: Proportion of sample population vulnerable by indicator and country


A data limitation for the multidimensional vulnerable index  is that we did not systemiatically gather information about the location of house and farmland in most study sites. Qualitative research findings on vulnerability (and with hindsight: common sense) show that location is a crucial variable, especially in the case studies where the focus was on flooding (Bhutan, Kenya, Nepal), salinity intrusion (Bangladesh) and Coastal erosion (Micronesia). The maps that were made for the case study on the island of Kosrae in the Federated States of Micronesia illustrate the importance of location. Impacts of storm surges were much more severe among coastal households living in areas whithout mangroves. 


[bookmark: _Toc381656844]Figure 4: Example from the pacific: Mangroves, climate impacts and the importance of location
 
Note: Households living in coastal areas without mangroves were much more likely to experience severe impacts of storm surges (the red dots on the right map) than households living in areas with mangrove vegetation (the green areas on the left map). Maps created by CIESIN for UNU-EHS

[bookmark: _Toc381656447]3.3 Coping with sudden-onset events
[Note: the paper jumps from vulnerability to coping here. In the concepual framework and questionnaire design, there is an intermediary step: the first-line impacts of climatic events and changes. We have data on impacts per sector – crops, livestock, fishing, trees, trade, food prices, houses, properties, other – that could/should be presented first. Assessing the impact types in different households and for vulnerable vs non-vulnerable households could actually benefit the paper by providing some more detail on the side of the dependent variable in the paper: loss and damage.]
Table 5 shows the proportion of households that adopted different types of coping measures to deal with impacts of climatic events (see Table 2 for an overview of the climatic events by study site). Data for the Bhutan case study are omitted from the table because the study yielded data of limited use with regard to impacts of sudden-onset climate events. The study looked at glacier lake outburst floods, which as it appeared had affected only very few households in the area. Besides looking at GLOFs, the study also investigated impacts of longer-term changes in monsoon patterns on rice production (Kusters and Wangdi, 2013). 
[bookmark: _Toc381656864]Table 5: Uptake of coping strategies by country, type and vulnerability
	
	ALL
	BGD
	GAM
	KEN
	MIC
	NEP

	Coping measure
	%
	%
	%
	%
	%
	%

	Any coping?
	89 (V)
	94 (V)
	97 (V)
	98
	53
	87

	Rely on social network
	45  (V)
	72 (V)
	48 (V)
	34
	17
	43 (V)

	Rely on support/relief
	50
	27
	49
	80
	7
	59

	Rely on non-farm income
	45
	59 (V)
	56 (NV)
	37
	1 (V)
	44

	Migration
	37
	32
	23
	61
	35
	24

	Sell assets (mostly livestock)
	31 (V)
	27
	55
	20
	1
	31

	Reduce expenses
	68 (V)
	78 (V)
	66
	73
	52
	54 (V)

	Modify food intake
	73 (V)
	76 (V)
	66 (V)
	87
	66
	56 (V)

	Other coping
	26
	36
	20
	21 (NV)
	14
	31


Calculated over the households that adopted coping measures (see third row)
Figures in bold indicate significant differences in the uptake of coping measures between vulnerable and non-vulnerable household (p<0.05, one-way Anova); V=More common among vulnerable households; NV=More common among non-vulnerable households
A first important finding from Table 5 is that approximately nine out of ten households across the study sites adopted coping measures to deal with impacts of climatic events. This is not surprising because most households, when confronted with a drought-induced crop failure for example, have no choice but to adopt measures to cope and get food on the table. The exception was the Island of Kosrae in the Federated States of Micronesia. Here, the study focussed on impacts of strom surges on coastal households. About half the households said they did not adopt any coping measures – except for “cleaning up the mess” – after their houses or yards were flooded. The difference between Micronesia and the other sites was that most households’ main source of food and income was not affected. 
The most common coping strategies adopted in the case study sites were ‘modifying food intake’ (73%) and ‘reducing expenses’ (68%). This is worrying because modifying food intake (eating less meals a day, smaller portion, and/or cheaper food), apart from being a is a way to deal with shortage, can be considered an indication that other coping measures are failing. Not surprisingy, vulnerable households were significantly more likely to modify their food intake than non-vulnerable households.
Reliance on support/relief, social networks and non-farm income were also common (45-50%) and over a third responded by migrating. This involved temporary relocation of entire households over small distances to avoid dangerous situations (e.g. in the case of flooding), or migration to urban centres or other rural areas to look for money to buy food when harvests were affected by climatic events.  
Table 5 also indicates differences in the uptake of coping measures by vulnerable and non-vulnerable households. Clearly, vulnerable households were more likely to adopt different coping measures. This pattern was discernible across the research sites. An explanation could be that less vulnerable households needed less measures to ameliorate impacts of climate stressors because the measures they adopted were more effective. 
[bookmark: _Toc381656448]3.4 Adaptation to slow-onset changes 
Table 6 shows the proportion of households that adopted different types of adaptation measures in response to longer-term climatic changes (see Table 2 for an overview of the climatic events by study site). An important difference between coping and adaptation measures needs to be highlighted here: Whereas households in the different study sites adopted very similar coping measures in the aftermath of climate-related events, adaptation to longer-term climatic changes was much more varied. This is not surprising. Whether a household looses its harvest in a flood, a drought or a cyclone, it will have to find ways to gain access to food. By contrast, to adapt to increasing flood risks, entirely different measures are needed than to adapt to sea level rise, drought or changing monsoon patterns. 
The broad types of adaptation measures (agricultural change, livelihood diversification and migration) that we identified in the questionnaire design phase were useful, but not exclusive and somewhat unspecific. Individual case studies adjusted the questionnaire for location-specific measures, such as the the construction of flood barriers in Nepal, and additional information can be retrieved from follow-up questions (open and closed). [Some of these measures are summarized in the temporary table below, but require some more work]
Temporary table – to be integrated in table 6
	% of households
	Flood barriers
	New crop cultivars
	Planting trees
	Shift to horticulture

	Country
	%
	%
	%
	%

	Bangladesh
	0
	0
	0
	0

	Bhutan
	0
	0
	2
	2

	Gambia
	0
	12
	15
	18

	Kenya
	1
	23
	1
	5

	Micronesia
	37
	0
	14
	1

	Nepal
	77
	0
	18
	0

	Total
	18
	7
	8
	5



[bookmark: _Toc381656865]Table 6: Uptake of adaptation measures by type, country and vulnerability
	Country
	ALL
	BGD
	GAM
	KEN
	MIC
	NEP

	Any adaptation
	72
	99
	77
	77
	31
	72 (NV)

	
	
	
	
	
	
	

	Agricultural change
	32
	42
	55
	42 (NV)
	7 (NV)
	7 (NV)

	Non-farm activities
	34
	57 (V)
	47
	38 (NV)
	3 (NV)
	20

	Migration
	26
	24 (V)
	23 (NV)
	47
	17 (V)
	15

	Other
	31
	72
	5
	8
	12
	65 (NV)


Percentage in bold format indicate significant differences in the uptake of adaptation measures between vulnerable and non-vulnerable household (p<0.05, one-way Anova); V=More common among vulnerable households; NV=More common among non-vulnerable households
Bangladesh and Nepal have high percentages for uptake of  ‘other adaptation’ measures. To specify, four separate adaptation variables have been created (physical flood barriers, tree planting, adopting drought- or water-resistant crop varieties and shift to vegetable gardening, see tempoary table), but we still need to run the more advanced analyses
Work in progress: Bangladesh: Many ‘other adaptation’, but mostly unexplained. However, in open question about adaptation, most of these mention agricultural adaptations (e.g. salt-tolerant crop cultivars, on-farm measures to reduce salinity in fields,etc).
The uptake of adaptation measures in response to longer-term climatic changes was slightly less (72% on average) than in the case of coping with impacts of climatic events. Roughly a quarter of households adapted agricultural practices (e.g. changes in crop mix, tillage methods or irrigation, adopting drought-tolerant crop cultivars or going into horticulture or tree cropping). Another difference with coping is that the uptake of adaptation measures was not higher among vulnerable households. 
 [Section unfinished: some more descriptive findings and interpretation on adaptation measures; and run analyses for four new adaptation measures]
[bookmark: _Toc381656449]3.5 Loss and damage
In this section, the relations between household vulnerability indicators, coping strategies, adaptation and loss and damage are tested using a binary logistic model. The aim is to examine the effect of different vulnerability indicators and the coping and adaptation measures that households adopt on whether or not household incurred loss and damage from climate-related stressors (the dependent variable). As mentioned in the methods section, and in line with the conceptual framework in Figure 1, we consider that households incur loss and damage when:
Climate-related stressors affected them and they did not / could not adopt any measures to ameliorate the effects;
The measures that they adopted to ameliorate the effects of climate-related stressors were not enough to avoid loss and damage or had adverse effects.
Table 7 shows the proprortion of households incurring loss and damage from climatic events (column 2) and from slow-onset climatic changes (column 3) in the study sites. The last column of table 7 shows the proportion of households incurring loss and damage from either climatic events or slow-onset changes. Typically, around two thirds (60-76%) of the households incurred loss and damage from climatic events, except in the Bhutan case study (13%). Slightly higher figures were found for loss and damage from slow-onset changes (though less so in Nepal), which is an interesting finding because sudden-onset events tend to receive much more attention. The proportion of households incurring loss and damage from sudden-onset or slow-onset events ranged between 66% in Nepal to 91% in Kenya, with an average of 79%.
[bookmark: _Toc381656866]Table 7: Loss and damage from climatic events and processes by country
	Country
	Loss and Damage from sudden-onset events
	Loss and Damage from slow-onset changes
	Loss and Damage from events and/or processes

	Bangladesh
	69%
	69%
	78%

	Bhutan
	13%
	72%
	76%

	Gambia
	68%
	75%
	82%

	Kenya
	76%
	73%
	91%

	Micronesia
	60%
	67%
	79%

	Nepal
	62%
	40%
	66%

	Total
	60%
	67%
	79%



Table 8 looks at the effects of different vulnerability indicators on whether or not households incurred loss and damage. Some indicators were much better predictors of loss and damage than others. Education level, dependency ratio, land and livestock ownership and non-farm income had no siginificant (p<0.5) relation to loss and damage in any of the study sites. The strongers predictors of loss and damage were cash income, food security and, most of all, respondents’ own perception of poverty. This is interesting because conventional vulnerability indices do not usually include a perception indicator. 
 [option for further – qualitative – analysis: discuss the answers of the open question on why people thought they were more or less vulnerable than others in their communities]
[bookmark: _Toc381656867]Table 8: Vulnerability indicators and L&D by country
	Vulnerability Indicator
	ALL
	BGD
	GAM
	KEN
	MIC
	NEP

	1.EDUCATION
	
	
	
	
	
	

	2.DEPENDENCY
	
	
	
	
	
	

	3.LAND
	
	
	
	
	
	

	4.LIVESTOCK
	
	
	
	
	
	

	5.NON FARM INCOME
	
	
	
	
	
	

	6.REMITTANCES
	
	
	
	EFB
	
	

	7.INCOME
	EFB
	EFB
	
	FB
	
	

	8.HOUSE
	
	
	EFB
	
	
	

	9.HYGENE
	
	
	
	
	
	

	10.FOOD SECURITY
	EFB
	EFB
	
	
	EFB
	

	11.PERCEPTION
	EFB
	EFB
	FB
	EFB
	EFB
	EFB


Based on binary logistic regression. Models were run thrice with all vulnerability indicators as potential explaining variables: Forward (F), Backward (B) and Enter (E). The table shows the variables that contributed significantly (p<0.05) to explaining the binary response variable.
When an explaining variable enters the model in each of the three procedures, it can be considered a robust factor.

[note: as shown in Table 8, some of the vulnerability indicators perform poorly in predicting L&D. Although in some cases there could be valid reasons for that, it is worthwhile to try to improve indicators. For example, we created a new indicator, which looks at livelihood diversity to replace the poorly performing non-farm income indicator. However, at this stage there was not enough time to work with adjusted indicators].
[some more interpretation of table 8 needed; with link to adapation constraints]
Table 9 looks at the effect of adopting different coping measures on whether or not households incurred loss and damage from climate-events. The findings for all case studies together show that households that coped by relying on non-farm income were significantly more likely to avoid loss and damage (+) and that households who ‘coped’ by modifying food intake were significantly less likely to avoid loss and damage (-). Findings for migration and reduction of expenses point in the same direction, but less robustly.  
[bookmark: _Toc381656868]Table 9: Coping measures and L&D from climate events by type and country
	Coping measures
	ALL
	BGD
	GAM
	KEN
	MIC
	NEP

	Rely on social network
	
	B-
	
	B-
	
	

	Rely on support/relief
	
	
	
	FB-
	
	

	Rely on NFI
	EFB+
	
	EFB+
	
	
	

	Migration
	BF-
	
	
	
	
	B-

	Sell assets
	
	EFB-
	EFB+
	
	
	B-

	Reduce expenses
	F-
	FB-
	
	EFB+
	
	

	Modify food intake
	EFB-
	EFB-
	
	
	EF-
	

	Other coping
	
	
	B-
	
	
	


Based on binary logistic regression. Models were run thrice with all vulnerability indicators as potential explaining variables: Forward (F), Backward (B) and Enter (E). Table shows the explaining variables that contributed significantly (p<0.05) to explaining the binary response variable.
When an explaining variable enters the model in each of the three procedures, it can be considered a robust factor.
(+) inidicates that the measures contributed positively to avoiding loss and damage. For example, households that relied on non-farm income were more likely not to incur loss and damage from climate events; (-) inidicates that households adopting the measure were less likely to avoid loss and damage. 

Table 10 looks at the effect of adopting different adaptation measures on whether or not households incurred loss and damage from slow-onset climatic changes. The findings for all case studies together show that households that relied on migration/mobility to adapt to slow-onset climatic changes were significantly more likely to report loss and damage. Migration could involve relocation of entire households, usually over small distances, to avoid dangerous situations (e.g. in the case of flooding), or migration to urban centres or other rural areas, usually by individual household members, to earn money or to reduce pressure on the available food at home.[footnoteRef:11] Reliance on non-farm income is positively associated with avoiding loss and damage in the Gambian and Kenyan study sites, but negatively in Nepal. In Bangladesh, ‘other adaptations’, which appeared to be instrumental in avoiding loss and damage primarily involved on-farm measures to reduce salinity in rice fields and adoption of salt-tolerant crop cultivars (see also Rabbani et al., 2013).   [11:  The different roles of migration in short-term coping with food shortage is described in Van der Geest (2010), with examples from Northern Ghana.] 

[bookmark: _Toc381656869]Table 10: Adaptation measures and L&D from slow-onset processes by country 
	Adaptation measures
	ALL
	BGD
	GAM
	KEN
	MIC
	NEP

	Agricultural change
	
	
	
	
	
	

	Non-farm activities
	
	
	EFB+
	EFB+
	
	EFB-

	Migration
	EFB-
	
	
	
	
	EFB-

	Other
	
	FB+
	
	
	
	

	[add findings for specific adaptations TREES, BARRIERS, SEEDS, GARDEN]
	
	
	
	
	
	


Based on binary logistic regression. Models were run thrice with all vulnerability indicators as potential explaining variables: Forward (F), Backward (B) and Enter (E). Table shows the explaining variables that contributed significantly (p<0.05) to explaining the binary response variable.
When an explaining variable enters the model in each of the three procedures, it can be considered a robust factor.
(+) inidicates that the measures contributed positively to avoiding loss and damage. For example, households in The Gambia that adapted to changing rainfall patterns (drier conditions) by diversifying their livelihoods into non-farm activities were more likely not to incur loss and damage; (-) inidicates that households adopting the measure were less likely to avoid loss and damage.

[bookmark: _Toc381656450]4. Conclusions
This paper uses original data from the first ever multi-country study of loss and damage in vulnerable communities to explore which household factors influence households’ capacity to avoid loss and damage. Researchers in Bangladesh, Bhutan, The Gambia, Kenya, Micronesia, and Nepal conducted household surveys (n=2,068) about climatic stressors,  impacts, household risk management strategies, adaptation measures and residual loss and damage. 
[add a few lines about what the paper did and did not do before drawing conclusions]
Some conclusions [in bullets for the moment, work in progress]
High proportion of households (79%) incurring loss and damage despit adopting coping and/ adaptation measures
Counter-intuitive finding that factors such as education level, land ownership and non-farm income do not seem to play a significant role in explaining which household occurred loss and damage or not. Cash income, food security and especially ‘own perception of vulnerability’ were the best predictors of loss and damage
The vast majority of households (89%) adopted coping measures in response to impacts of climatic events, usually several per households. Those that coped by relying on non-farm income were significantly more likely to avoid loss and damage; those who ‘coped’ by modifying food consumption less likely. 
About three quarters of households tried to adapt to slow-onset climatic changes. Migration negatively associated with loss and damage. 
[some more interpretation of “what does it mean”, “how can this kind of information help practioners and policy makers to design better adaptation policy?”]
While still working on better analysis of the survey findings, need to be modest in conclusions. 
Suggestions for improving this kind of analysis. 
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