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EXECUTIVE SUMMARY 

Oxfam GB’s Global Performance Framework is part of the organisation’s effort to better 
understand and communicate its effectiveness, as well as enhance learning across the 
organisation. Under this Framework, a small number of completed or mature projects 
are selected at random each year for an evaluation of their impact, known as an 
‘Effectiveness Review’. The ‘Mainstreaming disaster risk reduction and enhancing 
response capability’ project in Nepal was one of those selected for an Effectiveness 
Review in the 2013/14 financial year. 
 
The project’s overall objective is to increase resilience and reduce vulnerability in local 
communities and institutions through support to strategies that enable them to better 
prepare for, mitigate and respond to natural disasters. The community-level activities 
carried out included the formation of community disaster-management committees, 
small-scale disaster mitigation activities, community training on hazards, first aid and 
search and rescue, and the establishment of a flood early-warning system. These 
project activities were implemented in 10 communities, located in Alital and Jogbudha 
village development committee (VDC) areas in western Nepal. These communities are 
spread across three river basins – the Rangun, Puntara and Sadani – and are 
particularly vulnerable to flash flooding. The project was implemented between 2010 
and 2013 with Oxfam in partnership with Integrated Development Society (IDeS), a 
local organisation. 
 

Evaluation approach 

The Effectiveness Review used a quasi-experimental evaluation design to assess the 
impact of the project activities in August and September 2013. A survey was carried 
out with households in the ten communities supported by the project, as well as with 
households in ten nearby communities that were not included in the project, for 
comparison purposes. In all, 610 households were interviewed. At the analysis stage, 
the statistical tools of propensity-score matching and multivariate regression were used 
to control for apparent baseline differences between project participant households and 
comparison households, to increase confidence when making assessments of the 
project’s impact. 
 

The primary aim of the Effectiveness Review was to assess the project’s impact on 
building the resilience of people within the project communities to shocks and stresses. 
This was assessed by identifying 27 characteristics that are thought to be associated 
with resilience at an individual, household or community level, and for which data could 
be collected in the household survey. Some of these indicators were directly related to 
the project activities; others were unlikely to have been affected by the project, but 
were included to provide an overall view of households’ resilience. The full list of 
indicators, and a summary of the results for each, is shown in Table 1 on the following 
page. 
 

Results 

This Effectiveness Review found evidence that the project has positively affected 
several important characteristics that are thought to be associated with positive 
resilience in Dadeldhura district. On average, households in the project communities 
met thresholds for positive scores in 73 per cent of the characteristics of resilience, 
compared to only 47 per cent of the characteristics among households in the 
comparison communities. 
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Table 1 shows that statistically significant differences in favour of the intervention group 
were identified for 18 of the 27 characteristics. The table also displays which of the 
characteristics were directly targeted by the project and those related to the project’s 
intervention logic. Out of the 14 characteristics directly targeted by the project, there is 
evidence of positive impact on 12 of them. And out of the 21 characteristics connected 
to the project’s intervention logic, there is evidence that 16 were positively affected. In 
this light, the findings of the Effectiveness Review are considerably positive. 
 

Table 1: Characteristics of resilience considered in this Effectiveness Review 

Dimension Characteristic  
Directly 

targeted by 
project? 

Connected to 
project logic? 

Evidence of 
positive 
impact? 

Livelihood viability 

Asset ownership No Yes No 

Food security No Yes No 

Dietary diversity  No No Yes 

Livelihood diversification No Yes Yes 

Crop diversification No No No 

Access to early-warning 
information 

Yes Yes Yes 

Innovation potential 

Attitudes towards changing 
practices 

No Yes Yes 

Awareness of climate change Yes Yes Yes 

Innovative practices No Yes Yes 

Access to credit No No No 

Access to contingency  
resources and support  

Participation in community 
groups 

Yes Yes Yes 

Social connections Yes Yes Yes 

Perceptions of local 
government emergency support 

No Yes Yes 

Savings No No Yes 

Access to remittances or formal 
earnings 

No No No 

Integrity of the natural and  
built environment 

Soil quality No Yes No 

Access to irrigation for 
agriculture 

No No No 

Protection of crops from 
flooding 

Yes Yes No 

Protection of assets from 
flooding 

Yes Yes No 

Action to protect crops Yes Yes Yes 

Action to protect assets Yes Yes Yes 

Social and institutional 
capability 

Awareness of disaster 
preparedness plan 

Yes Yes Yes 

Participation in disaster 
preparedness meetings 

Yes Yes Yes 

Receipt of disaster 
preparedness information 

Yes Yes Yes 

Awareness of community level 
disaster risk reduction initiatives 

Yes Yes Yes 

Confidence in local leaders and 
institutions 

Yes Yes Yes 

Involvement in district planning 
process 

Yes Yes Yes 
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In looking at more detail at the results, there are some noteworthy points to be made. A 
first overarching point is that some of the largest differences between the intervention 
and comparison households tend to be connected to more ‘output-related’ 
characteristics. For example, some of the most robust evidence of impact is in those 
measures directly delivered by the project, such as those characteristics connected to 
the establishment of the early-warning system, including receipt of disaster-
preparedness information, awareness of the disaster-management plan, or 
participation in meetings. There was generally less evidence of change in the outcome 
measures, which we would hope the project would ultimately impact, such as increased 
asset ownership, or reduced crop/asset loss due to disaster. 
 
There are some exceptions: for example, there is good evidence of attitudinal shifts in 
terms of awareness of climate change, and in household’s confidence in local 
leadership and government support in times of crisis, as well as levels of social 
connectedness. This latter measure is sometimes overlooked, but it can be an 
important determinant of how a household is able to cope both during, and in the 
recovery phase, of a disaster. There are also examples of how the project has 
successfully affected behaviour change, in terms of households taking practical steps 
to protect their crops or assets – although the proportion of supported households 
taking action to protect livestock or assets is very low. 
 
Similarly, there is some evidence of change in some of the more outcome-related 
measures – for example there is evidence of project households exhibiting greater 
livelihood diversification and greater reserves of savings. Whether these changes are 
directly related to the project’s implementation is likely a matter for further follow-up 
research. 
 
However, as indicated above, there is – perhaps surprisingly, considering the clear 
success of the establishment of the early-warning system – no clear evidence that the 
system resulted in reduced loss of crops or assets due to the flash flood in September 
2012. Anecdotally there were several reports from district-level officials that the project 
had helped prevent losses, but the analysis of the data used in this Effectiveness 
Review does not support this conclusion. Similarly, there is no evidence that the project 
has resulted in any positive change in households’ asset ownership during the course  
of the project. On the former measure, this may be due to the fact that it is difficult – 
regardless of the early warning intervention – to prevent crop loss in riverside 
communities when the river is in full flood. It should be noted too that in interviews with  
several of the families in these vulnerable areas, respondents mentioned that there is 
simply no viable alternative option than to continue farming in these sites. Where 
efforts may be better employed is in taking further action to protect household assets. 
 
Encouragingly, there is clear evidence of project impact in terms of a key characteristic 
connected to the ‘mainstreaming’ of the lessons learned from the implementation and 
experience of this project. The final characteristic in the social and institutional 
capability dimension considered whether the respondent was involved in the local 
disaster planning process – either at the VDC or district level. Almost a quarter of 
supported households responded that they had been actively involved, compared to 
one per cent of comparison households. It is clear that the project has very much 
positively affected this important characteristic, and there is clear evidence that the 
project is held in high regard by local government officials, and now has the opportunity 
to generate benefits to communities across the district. 
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Table 2: Key results of this Effectiveness Review 

Outcome area 
Evidence of 

positive impact? 
Comments 

Livelihood viability Yes 
Evidence of substantial positive impact on the receipt of 
early-warning information, and some impact also on 
livelihood diversification and dietary diversity. 

Innovation potential Yes 
Evidence of increased awareness of climate change and 
adoption of innovative practices among households in project 
communities (though apparently also less access to credit). 

Access to contingency 
resources and support 

Yes 
Evidence of greater participation in community groups, higher 
savings, and more positive perceptions of social networks 
and local government to support in times of crisis. 

Integrity of the natural  
and built environment 

No 

Households in project communities reported taking more 
action to protect crops and assets from flood in September 
2012, but also reported greater losses at that time, as well as 
worse soil quality. 

Social and institutional 
capability 

Yes 
Large positive impacts across a range of indicators of 
awareness of and participation in disaster risk reduction and 
preparedness activities. 

Increase in asset ownership 
and material well-being 

No 
No indication of a difference between project and comparison 
sites in the loss of assets during the flood of September 
2012, nor in indicators of household wealth overall. 

Results apply to the population of the 10 communities where the activities of components 1 and 2 of the project were 
implemented. No evaluation was made of components 3 and 4 of the project. 

 

Programme learning considerations 

While the findings of the effectiveness review are largely positive, there are additional 
lessons emerging from the results that can be applied to other projects of this type in 
Nepal and elsewhere. The Nepal country team and the project team in particular are 
encouraged to consider the following points  
 

Continue to strengthen and build on the advocacy successes of the project. 

One of the clear successes of the project has been in starting the process of involving 
project participants in the district-level disaster planning activities. There is also 
evidence of strong confidence in local government support mechanisms in the event of 
disaster. This strong foundation should be utilised in advancing advocacy efforts to 
influence the district (and beyond) disaster planning process. Anecdotally, there was 
significant mention of the wider impact of deforestation activities in the watershed, and 
clearly such activity is likely to have significant impact on projects of this type that are 
seeking to mitigate the risk of disasters. It is recommended that project leadership 
builds on the successes of the project to try and influence against such practices in the 
wider interest of reducing disaster risk across the district. 
 

Consider further research to investigate why there was no difference in 

asset/crop loss. 

As mentioned above, the results show clear evidence of success in the implementation 
of the early-warning system and preparedness activities; however, there was no 
evidence of reduced crop or asset loss caused by the flash flood in September 2012. 
Further follow-up is advised to determine why this was the case. Perhaps there is 
scope to particularly strengthen the household-level mitigation measures – such as 
encouraging take-up of early-maturing paddy varieties – alongside the community-level 
preparedness activities. 
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1 INTRODUCTION 

Oxfam GB’s Global Performance Framework is part of the organisation’s effort to better 
understand and communicate its effectiveness, as well as enhance learning across the 
organisation. Under this Framework, a small number of completed or mature projects 
are selected at random each year for an evaluation of their impact, known as an 
‘Effectiveness Review’. One key focus is on the extent to which they have promoted 
change in relation to relevant OGB global outcome indicators. 
 
This Effectiveness Review, which took place in Dadeldhura District of Nepal in 
September 2013, was intended to evaluate the success of the ‘Mainstreaming disaster 
risk reduction and enhancing response capability’ project in promoting resilience to 
flood and climatic shocks among supported households. This project was implemented 
in 10 communities in Dadeldhura District from April 2011 to March 2013 by Oxfam in 
partnership with Integrated Development Society (IDeS), a local organisation. 
 
This report presents the findings of the Effectiveness Review. Section 2 briefly reviews 
the activities and the intervention logic of the project. Section 3 describes the 
evaluation design used, and Section 4 describes how this design was implemented. 
Section 5 thereafter presents the results of the data analysis, including the descriptive 
statistics of the population surveyed and the differences in outcome measures between 
the intervention and comparison groups. Section 6 concludes with a summary of the 
findings and some considerations for future learning. 
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2 PROJECT DESCRIPTION 

The overall objective of the project under review was to increase resilience and reduce 
vulnerability in local communities and institutions through support to strategies that 
enable them to better prepare for, mitigate and respond to natural disasters. The 
project had four main components: 

1. Increase the capacity of target communities to prepare for and respond to 
disasters. 

2. Establish a community-based early-warning system. 
3. Strengthen emergency-management capacity through coordinated 

preparedness capacity-building at national and regional levels, in three target 
districts and two municipalities in the Kathmandu valley. 

4. Integrate disaster risk reduction into local development planning at district and 
village development committee (VDC) level, with a strong institutional base. 
 

This Effectiveness Review assessed the effects of the first two project components. 
The impacts of the third and fourth components of the project were not assessed in this 
Effectiveness Review. 
 
Interventions relating to the first two project components were implemented in 10 
communities in Alital and Jogbudha VDC areas, in Dadeldhura District of Western 
Nepal. These communities are spread across three river basins – the Rangun, Puntara 
and Sadani – and are particularly vulnerable to flash flooding. A simple logic model for 
the intended outcomes of the project is shown in Figure 2.2. 
 
 
Figure 2.1: Location of intervention communities 
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Figure 2.2: Simplified logic model for the project components included in this 
Effectiveness Review 

 
 

The first key activity of the project was to form Community Disaster Management 
Committees (CDMC) in each of the 10 communities, with the aim of ensuring 40 per 
cent active membership of women and vulnerable groups. Each of the CDMCs is 
officially registered in the VDC as the thematic group for disaster risk reduction and 
response-related interventions. These groups were the focus for interaction with the 
project team and facilitated the implementation of the project activities. 
 
One of the initial tasks for the CDMC was to produce a ‘Community Disaster Risk 
Management Plan’ (CDRMP). This was developed from a Participatory Community 
Vulnerability Analysis (PCVA) exercise,1 aimed at building an understanding of the 
particular risks faced by each community, and increasing the capacity of the community 
to cope with identified hazards. The assessment made use of a variety of tools, 
including social, hazard and vulnerability mapping, focus group discussions, livelihood 
analysis, historical recollection of disasters, seasonal risk calendars and mobility maps 
of vulnerable households. The analysis was compiled and informed the development of 
the CDRMP. The hazard and vulnerability mapping was presented in a central place in 
each of the ten communities (an example is shown in Figure 2.3). 
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Figure 2.3: Example of wall painting explaining hazard awareness 

 
 

The CDRMP has two components – firstly a risk management plan, where the 

vulnerabilities identified in the PCVA are developed into a community action plan to 

address them (the physical component of this being the basis for the identification of 

small-scale mitigation activities described below), and secondly a response and 

preparedness plan, which includes the flood early-warning system (discussed below). 

The aim of both the establishment of the CDMC and the development of the CDRMP 

was to increase community members’ understanding of the risks and vulnerabilities in 

their community and the practical response to take in the event of hazard. This was 

supported by awareness-raising campaigns, including door-to-door visiting, street 

dramas, wall paintings, and a folk song competition. 
 
The second key project activity was the initiation of small-scale mitigation measures. 
As mentioned above, appropriate mitigation measures were identified through the 
CDRMP and PCVA process. The measures were mainly targeted at reducing the 
impact of flood and landslide, with emphasis on the protection of settlements, 
livelihoods, and water and sanitation facilities. Measures included low-cost technology 
(such as bamboo boxes filled with stone boulders as flood barriers), gabion boxes, 
embankment construction, catch drain construction, bioengineering, and shrub and tree 
plantation. In total, 1,952 skilled person days and 5,099 person days of unskilled labour 
were recorded as having been generated to carry out the mitigation activities. It is 
thought that this reduced the practice of seasonal migration to India for work. 
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Figure 2.4: Example of low-cost (bamboo boxes) river-bank protection 

 
 
 

The establishment of a flood early-warning system was a crucial element of the project, 
with the aim that communities would be better prepared and able to take appropriate 
action in the event of flood, so that loss – both to assets and life – is minimised. The 
early-warning system relies on mobile communication between upstream and 
downstream locations. A focal person is nominated in each of the upstream 
communities and is provided with rain gauges and rainfall recorders. A mobile phone is 
also provided so that there is effective communication with downstream communities 
during times of heavy rainfall. The riverside communities are equipped with river 
gauges, and during flood these are used to help decide the severity of the risk and 
whether to issue a green, amber or red warning. Such warnings are spread through the 
community using flags, hand-sirens and megaphones. Signs were also put up 
throughout the community indicating safe areas (buildings, higher ground, and location 
of first aid), vulnerable or dangerous areas, homes of disabled people and other 
vulnerable groups, and evacuation routes. The community were trained on how the 
different warnings are communicated, and how they should respond in each case. As 
part of the training, a community drill event was organised, in which over 3,000 
community members participated, alongside district officials and security forces.  
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Figure 2.5: Example of river gauges and upstream rain gauge 

 
 

All of the above activities were supported by community training and information, 
education, and communication interventions. Some of these have been described 
above, but in all cases the Community Disaster Management Committee was the focal 
point for organisation and dissemination. Partner staff supported some of the 
community-wide training events, with specific ‘task forces’ set up to take forward some 
of the key responsibilities in the event of disaster, such as first aid, search and rescue, 
water and sanitation, and the practical operation of the early-warning system. These 
task forces were the focus for additional training and preparation. 
 

Figure 2.6: Example of community-wide flood preparedness training 
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3 EVALUATION DESIGN 

The central problem in the evaluation of any social programme is how to compare the 
outcomes that result from that programme with what would have been the case without 
that programme having been carried out. In the case of this Effectiveness Review, the 
situation of households in the communities where the project was implemented were 
examined through a household questionnaire – but clearly it was not possible to 
observe what their situation would have been had they not had the opportunity to 
participate in this project. In any evaluation, that ‘counterfactual’ situation cannot be 
directly observed, it can only be estimated. 
 
In the evaluation of programmes that involve a large number of units (whether 
individuals, households, or communities), common practice is to make a comparison 
between units that were subject to the programme and units that were not. As long as 
the two groups can be assumed to be similar in all respects except for the 
implementation of the specific programme, observing the situation of units where the 
programme was not implemented can provide a good estimate of the counterfactual. 
 
An ideal approach to an evaluation such as this is to select the units in which the 
programme will be implemented at random. Random selection minimises the 
probability of there being systematic differences between the programme and non-
programme units, and so maximises the confidence that any differences in outcomes 
are due to the effects of the programme. 
 
In the case of the project examined in this Effectiveness Review, the unit at which the 
programme was implemented was the village: specific communities were selected for 
the project activities to be implemented, while other communities were not selected. 
The selection of communities was not made at random; in fact, communities were 
deliberately chosen by the partners as being particularly vulnerable or particularly in 
need of support in building risk-reduction capacity. However, there were clearly more 
communities within the district that were considered suitable for implementation than 
could, in fact, be covered by the project. This allowed a ‘quasi-experimental’ evaluation 
design to be adopted, in which the situation of households in those non-implementation 
communities was assumed to provide a reasonable counterfactual for the situation of 
households in the implementation communities. 
 
To improve the confidence in making this comparison, households in the project 
communities were ‘matched’ with households with similar characteristics in the non-
project (or ‘comparison’) communities. Matching was performed on the basis of a 
variety of characteristics – including household size, ethnicity, education level, 
productive activities, and indicators of material well-being, such as housing conditions 
and ownership of assets. Since some of these characteristics may have been affected 
by the project itself (particularly those relating to productive activities and wealth 
indicators), matching should be performed on the basis of these indicators before the 
implementation of the project. Since baseline data were not available, survey 
respondents were asked to recall some basic information about their household’s 
situation from 2010 before the project was implemented. Although this recall data is 
unlikely to be completely accurate, it should not lead to significant bias in the estimates 
as long as measurement errors due to the recall data are not significantly different for 
respondents in the intervention and comparison groups. 
 
The survey data provided a large number of household characteristics on which 
matching could be carried out. One practical problem is that it would be very difficult to 
find households in the comparison communities that correspond exactly in all these 
characteristics with households in the project communities. Instead, these 
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characteristics were used to calculate a ‘propensity score’, the conditional probability of 
the household being in an intervention community, given particular background 
variables or observable characteristics. Households in the project and comparison 
communities were then matched based on their having propensity scores within certain 
ranges. Tests were carried out after matching to assess whether the distributions of 
each characteristic were similar between the two groups. 
 
As a check on the results derived from the propensity-score matching process, results 
were also estimated using multivariate regression models. Like propensity-score 
matching, multivariate regression also controls for measured differences between 
intervention and comparison groups, but it does so by isolating the variation in the 
outcome variable explained by being in the intervention group after the effects of other 
explanatory variables have been accounted for. 
 
It should be noted that both propensity-score matching and multivariate regression rely 
on the assumption that the ‘observed’ characteristics (those that are collected in the 
survey and controlled for in the analysis) capture all of the relevant differences between 
the two groups. If there are ‘unobserved’ differences between the groups, then 
estimates of outcomes derived from them may be misleading. Unobserved differences 
between the groups could potentially include differences in attitudes or motivation 
(particularly important when individuals have taken the initiative to participate in a 
project), differences in community leadership, or local-level differences in weather or 
other contextual conditions faced by households. The choice of which intervention and 
comparison communities to survey for this Effectiveness Review was made principally 
to minimise the potential for any such unobservable differences to bias the results. 
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4 DATA 

4.1 SAMPLING APPROACH 
 
This Effectiveness Review was carried out in all 10 of the communities where the 
project activities were implemented. The Effectiveness Review team worked with local 
project staff to identify 10 communities suitable for comparison, which were thought to 
have similar characteristics in all respects to those communities where the project was 
implemented. The full list of communities where the survey was carried out is shown in 
Table 4.1. 
 
Survey respondents were selected at random from the whole population of each of the 
communities. Communities were informed in advance of the survey team’s visit, 
through a local contact person. In the 10 project communities, households were 
selected at random in advance from population registers and were mobilised 
appropriately. In the comparison communities, the survey team first met with the village 
leader and worked to produce a basic map of how households were distributed across 
the community. Using this, in conjunction with the sample size allocated to that 
community, the enumerators spread out to ensure that all areas of the community were 
covered. Upon reaching the various clusters of households, the enumerators selected 
every fourth household to be interviewed. If no one was present at the house, the next 
house was selected and then every fourth from that point. This process continued until 
the allocated sample size for that community was reached. Despite some logistical 
challenges caused by heavy rainfall, the fieldwork was completed successfully. 

 
 
 

Table 4.1: Project and comparison communities, with numbers of households 
interviewed 

Project communities Comparison communities 

Community 
Households 

interviewed 
Community 

Households 

interviewed 

Motahaldu/Pantura 18 Kuyapani 38 

Tulabhadi 21 Khajurani 19 

Simalkhet 51 Siddhathan 25 

Kund-Band 32 Sadani 79 

Kurmulle 29 Dhakani 47 

Kauchadi 15 Saleta 33 

Simalbanda 14 Bhettani 25 

Dola-Raksauna 41 Hamtad 44 

Siradi 12 Bhabar 19 

Fallekherk 27 Dobata 21 

 260  350 
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4.2 ANALYSIS 
 
Households in project and comparison communities were compared in terms of their 
demographic characteristics, livelihoods activities and economic situation in 2010. 
These data were based on information recalled during the questionnaire or 
reconstructed from the household composition at the time of the survey. 
 
The full comparison is shown in Appendix 2. Some important differences were found 
between the households in project and comparison communities. For example, a 
smaller proportion (24 per cent) of the households in the project communities were 
headed by somebody of more than 60 years old than were households in the 
comparison communities (34 per cent). There were also some significant differences in 
the livelihoods activities in 2010 and the geographic location (distance to the nearest 
river or road-head) between the project and comparison communities. 
 
These differences, which existed before the project, have the potential to bias any 
comparison of the project’s outcomes between the project and comparison 
communities. It was therefore important to control for these baseline differences when 
making such comparisons. As described in Section 3, the main approach used in this 
Effectiveness Review to control for the baseline differences was propensity-score 
matching (PSM). The full details of the matching procedure applied are described in 
Appendix 3. After matching, households in the project and comparison communities 
were reasonably well-balanced in terms of the recalled baseline data, with few 
significant differences between them. However, unfortunately not all of the 260 
households interviewed in the project communities could be matched: 20 were dropped 
from the analysis for this reason. The consequence of this is that the estimates of the 
project’s impact presented in Section 5 are not based on a fully representative sample 
of households in the project communities, but exclude a non-random minority. 
 
All the results described in Section 5 of the report were tested for robustness by 
estimating them with several alternative statistical models, including alternative PSM 
models and linear or probit regression models. Some of these alternative models were 
constructed using the same subset of households as was used to construct the main 
PSM model, while others were constructed using the full set of households interviewed. 
 
It is important to remember, as highlighted in Section 3, that PSM and regression 
models can control only for the baseline differences between the households in project 
and comparison communities for which data was collected in the survey. If there are 
any ‘unobserved’ differences between the two groups – such as individuals’ attitudes or 
motivation, differences in local leadership, or weather or other contextual conditions – 
then these may bias the estimates of outcomes described in Section 5. The evaluation 
design and the random selection of respondents were intended to minimise any 
potential for unobserved differences, but this possibility cannot be excluded and must 
be borne in mind when interpreting the results. 
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5 RESULTS 

Statistics Introduction 

This report is intended to be free from excessive technical jargon, with more detailed 
technical information being restricted to the footnotes. However, there are some statistical 
concepts that cannot be avoided in discussing the results. 

Effect size 

The size or magnitude of an effect when evaluating outcomes refers to the size of the 
difference between groups. In this report, results will usually be stated as the average 
difference between households living in communities where the project was implemented 
(that is, the ‘intervention group’) and the matched households in communities where the 
project was not implemented (the ‘comparison group’). 

Statistical significance 

When we refer to ‘impact’ in this report, we mean differences between the households in 
the project and comparison communities that are ‘statistically significant’. For example, 
imagine that we find that the average household interviewed in the project communities 
owns eight head of livestock, while the households interviewed in the comparison 
communities own only six head of livestock on average. This seems to be a large 
difference between the households in project and comparison communities. However, it is 
important to remember that this estimated average impact is derived from data on a 
sample of households in the project and comparison communities, rather than data on the 
whole population. It is possible that, by chance, we happen to have select households in 
the project communities who own particularly large numbers of livestock, but that the 
ownership in the overall population is very similar to that in the comparison communities. 
 
For this reason, it is necessary to take into consideration the statistical probability of 
measuring the impact of two additional head of livestock if there were in reality no 
difference in livestock ownership between the project and comparison communities. This 
probability is usually referred to as the p-value. p-values help to evaluate study 
hypotheses. The default hypothesis is always that there are no differences between the 
intervention and comparison groups. When a difference is detected, the p-value is used to 
evaluate whether the default hypothesis (that there is no difference between the 
intervention and comparison groups) should be rejected – that is, to conclude that the 
project had an impact. If the p-value is small, for instance 1 per cent, this means that the 
probability that our sample would show intervention households owning on average two 
head of livestock more compared to comparison households if the true difference was zero 
is only 1 per cent. This is a very small probability, and so we would have confidence in 
rejecting the default hypothesis that the project had no impact on this outcome. We would 
then say that the result is ‘statistically significant’. Note that the smaller the sample size 
and the greater the variation in the outcome measures among the sampled households, 
the larger the p-value will be, and hence the less likely we are to conclude that a result is 
statistically significant. 
 
In the tables of results on the following pages, statistical significance will be indicated with 
asterisks, with one asterisk (*) indicating a p-value of less than 1 per cent, two asterisks 
(**) indicating a p-value of less than 5 per cent and three asterisks (***) indicating a p-value 
of less than 10 per cent. The higher the p-value, the less confident we are that the 
measured estimate reflects the true impact. Results with a p-value of more than 10 per 
cent are not considered to be statistically significant. 
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5.1 INTRODUCTION 
 
This section presents a comparison of the households interviewed in project and 
comparison communities in terms of various outcome measures relating to the project. 
In the tables of results, asterisks are used to indicate where the differences are 
statistically significant at least at the 10 per cent significance level. 
 
The results are shown after correcting for apparent baseline differences between the 
households interviewed in the project communities (the ‘intervention group’) and those 
in the comparison communities using a propensity-score matching (PSM) procedure. 
The details of this procedure are discussed in Appendix 3. All outcomes have also 
been tested for robustness to alternative statistical models. 
 
It is important to stress that the results presented in this section are average results 
across all the households in the communities where the survey was carried out. Two 
further points that were discussed in Section 4.3 should be remembered when 
interpreting the results presented in this section. Firstly, a minority of households 
surveyed in the project communities (20 of the 260 surveyed) were excluded from the 
analysis during the matching process. This means that the results shown in the tables 
in this section are not based on a fully representative sample of households in the 
project communities. However, some of the alternative statistical models tested (and 
discussed in the text or in footnotes where appropriate) are based on the full set of 
households interviewed in the project communities. Secondly, the statistical estimation 
procedures used to derive estimates of outcomes are based only on ‘observable’ 
baseline characteristics. If there are any ‘non-observable’ differences between the 
households surveyed in project and comparison villages – such as individuals’ attitudes 
or motivation, differences in local leadership, or weather or other contextual conditions 
– then these may affect the estimates of outcomes. The evaluation design and the 
selection of respondents were intended to minimise any potential for unobserved 
differences, but this possibility cannot be excluded and must be borne in mind when 
interpreting the results. 
 

5.2 EXPOSURE TO PROJECT 

ACTIVITIES 
 
Before considering the project’s effect on outcomes, it is important to examine whether 
the respondents report having participated in the activities implemented under this 
project. This represents the analysis of the first step of the project’s theory of change – 
i.e. are project participants being exposed to disaster-preparedness information and 
the actual implementation of preparedness measures? This analysis will also serve to 
test the evaluation design by investigating whether respondents in the comparison 
communities also reported participating in awareness-raising or implementation of 
preparedness measures in their communities. 
 
Figure 5.1 presents the proportion of respondents in the intervention and comparison 
communities reporting receipt of disaster-preparedness information between 2010 and 
2013. It is immediately apparent that there are large differences in the proportion of 
respondents reporting exposure to sources of disaster-preparedness information. 
Firstly, 90 per cent of intervention respondents reporting having attended a community 
meeting on disaster preparedness, compared with three per cent of comparison 
respondents. The intervention respondents reported attending an average of six 
community-wide meetings during the three years prior to the survey. 
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Figure 5.1: Proportion of respondents reporting exposure to disaster-
preparedness information 

 

 
Figure 5.2: Proportion of respondents with awareness of community-based 
disaster-preparedness activities 
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Large differences are also apparent for receipt of information from other sources. It is 
notable that 97 per cent of intervention respondents reported receiving a door-to-door 
visit with preparedness information. Similar proportions reported having exposure to 
drama performances in the community, posters and wall paintings, and the community 
vulnerability map. In each case, the proportion of comparison respondents who 
reported having any exposure to similar activities is very low. Even when we look at 
radio messages – where exposure to comparison respondents may be expected – only 
20 per cent of respondents in comparison communities reported having received 
preparedness information from this source. 
 
Figure 5.2 shows the proportion of respondents who are aware of various disaster-
preparedness activities which have been carried out in their community. These include 
establishing a disaster management committee (CDMC), carrying a participatory 
community vulnerability assessment (PCVA), first aid and search and rescue training, 
flood or landslide mitigation measures, and interventions connected to establishing a 
flood early-warning system.  
 
As for exposure to disaster-preparedness information, the differences between the 
intervention and comparison communities in the proportion of respondents who are 
aware of community-based activities are clear. More than 90 per cent of intervention 
respondents stated that all of the activities listed had been carried out in their 
community, while very few reported that these activities have been implemented in 
comparison communities. 

5.3 INDICATORS OF RESILIENCE 
The activities of this project are ultimately aimed at increasing households’ resilience to 
disasters and other hazards. As we have seen from the analysis in Section 5.2, there 
are significant differences between the intervention and comparison households in 
terms of their exposure to disaster-preparedness information and activities. It is 
therefore important to analyse whether such exposure has led to a strengthening of a 
household’s overall ‘resilience’ to such events. 
 
As part of Oxfam GB’s Global Performance Framework, an innovative approach has 
been developed to measuring the resilience of households to shocks and stresses and 
their ability to adapt to change.2 This approach involves capturing data on various 
household and community characteristics falling under the five interrelated dimensions 
shown in Figure 5.3. 
 
Figure 5.3: Dimensions affecting the ability of households and communities to 
minimise risks from shocks and adapt to emerging trends and uncertainty 
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One reason why measuring concepts such as resilience and adaptive capacity is 
complicated is that we can only really assess whether a system has successfully coped 
or adapted after the fact. In other words, we would have to wait until after a crisis has 
struck in order to assess the effectiveness of the intervention in question. This review 
does, in part, consider households’ responses to flooding that affected the area 
(including the project and comparison communities) in September 2012. However, that 
event cannot provide a full assessment of the impact of the project on household and 
community-level resilience. One reason is that these events occurred while project 
implementation was still ongoing: perhaps project participants had not had time to 
realise the full benefit of the project activities by that time. On the other hand, the 
project activities that were being implemented at that time may have assisted 
households in dealing with those crises in a way that does not reflect their own 
capacities. In that sense, a full assessment of the resilience created at the household 
and community level through this project could only be made if a crisis were to occur 
after implementation of the project. 
 
The characteristic approach to resilience measurement is based on the assumption 
that there are particular characteristics of households and communities that affect how 
well they are able to cope with shocks and to positively adapt to change. A limitation, of 
course, is that we cannot know for certain how relevant these characteristics actually 
are; rather, we assume they are important based on common sense, theory, and field 
experience. 
 
The characteristics that inform the overall measure of resilience fall under the five 
dimensions shown in Figure 5.3. First, if we think about what a household would need 
in order to cope with current and future shocks, stresses, and uncertainly, a viable 
livelihood is likely to be one of them. If a shock happens, a household dependent on 
just one precarious livelihood activity, for instance, is likely to be more negatively 
affected than another that has one or more less sensitive alternatives to fall back on, all 
other things being equal. In addition, households that are on the margins of survival are 
less likely to be resilient than their relatively more wealthy counterparts. Where longer-
term climatic trend prediction information exists, it is also important to assess how 
viable current livelihood strategies would be given the range of likely future climatic 
scenarios. 
 
Innovation potential focuses on a household’s ability to positively adjust to change, 
whether anticipated or not. We can hypothesise that such potential is dependent on 
factors such as the knowledge and attitudes of relevant household members 
themselves, their ability to take risks, and their access to weather prediction, market 
information and relevant technology and resources. 
 
Moreover, there will likely be times when even households with the most ‘resilient’ and 
adaptive livelihood strategies will find it tough to get by. Access to contingency 
resources and external support – e.g. savings, food and seed reserves, social 
protection, kin and non-kin support networks, emergency services – are, therefore, 
likely to be critical in supporting households in coping with shocks and positively 
adjusting to change. 
 
It is further recognised that healthy ecosystems are better able to cope and adjust to 
climatic shocks/change than those that are relatively more degraded. We may 
reasonably assume – again, with all other things being equal – that households whose 
livelihoods are dependent on healthier ecosystems will be in a better position to adjust 
to climatic shocks/change than those that are not. The presence of appropriate 
infrastructure (e.g. pit latrines and roads) that is resilient to shocks and stresses (e.g. 
flooding) is equally important; if critical infrastructure no longer functions, or collapses 
in times of shock and stress, the livelihoods and/or health of community members can 
be negatively affected. 
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In most, if not all cases, it is necessary to look beyond the household level when 
examining resilience and adaptive capacity. Indeed, it is reasonable to assume that 
households are likely better able to successfully adjust to climatic shocks/change when 
they are part of larger coordinated efforts at the community level and beyond. The 
social and institutional capability dimension, in particular, is concerned with the 
effectiveness of informal and formal institutions in reducing risk, supporting positive 
adaptation, and ensuring equitable access to essential services in times of 
shock/stress. In the absence of this capability, we can assume that community-level 
duty bearers will be less effective in fulfilling their responsibilities in supporting 
community members to reduce risk and/or successfully adapt. 
 
There is no one generic set of ‘resilience’ characteristics that are applicable to all 
contexts. In preparation for this Effectiveness Review, efforts were made to specify 
characteristics relevant to the specific risks faced in Dadeldhura District. The 
characteristics identified are listed in Table 5.1. It is important to note at this stage that 
while not all characteristics considered in this Effectiveness Review are directly linked 
to the project activities, all are deemed to be important to a household’s overall 
resilience in this particular context. The two right-hand columns of Table 5.1 show 
which characteristics were directly linked to the project activities, and which could 
plausibly be expected to be affected by the project activities. 
 
As can be seen in the table, data were collected on a total of 27 characteristics. Six 
characteristics were defined for the livelihood viability dimension. Several of these 
characteristics relate to the ability of households to meet their basic needs. Those on 
the margins of survival are assumed to be in a worse position to cope with flooding and 
other hazards than are their more wealthy counterparts. The levels of livelihood and 
crop diversification are also assumed to be important, so that the household in question 
has something to fall back on in times of stress. Also, a farming household is also 
assumed more likely to cope better with drought if its crop portfolio is sufficiently 
diverse. Finally, if a household has access to early-warning information regarding an 
impending disaster, it is assumed they will be in a better position to take measures to 
protect themselves and their assets. 
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Table 5.1: Specific characteristics of resilience considered in this Effectiveness 
Review 

Dimension Characteristic  
Directly targeted by 

project? 
Connected to 
project logic? 

Livelihood viability 

Asset ownership No Yes 

Food security No Yes 

Dietary diversity  No No 

Livelihood diversification No Yes 

Crop diversification No No 

Access to early-warning information Yes Yes 

Innovation potential 

Attitudes towards changing practices No Yes 

Awareness of climate change Yes Yes 

Innovative practices No Yes 

Access to credit No No 

Access to contingency  
resources and support  

Participation in community groups Yes Yes 

Social connections Yes Yes 

Perceptions of local government 
emergency support 

No Yes 

Savings No No 

Access to remittances or formal 
earnings 

No No 

Integrity of the natural and  
built environment 

Soil quality No Yes 

Access to irrigation for agriculture No No 

Protection of crops from flooding Yes Yes 

Protection of assets from flooding Yes Yes 

Action to protect crops Yes Yes 

Action to protect assets Yes Yes 

Social and institutional 
capability 

Awareness of disaster preparedness 
plan 

Yes Yes 

Participation in disaster preparedness 
meetings 

Yes Yes 

Receipt of disaster preparedness 
information 

Yes Yes 

Awareness of community-level disaster 
risk reduction initiatives 

Yes Yes 

Confidence in local leaders and 
institutions 

Yes Yes 

Involvement in district planning process Yes Yes 

 
Four characteristics were defined for the innovative potential dimension. It is assumed 
that households are more likely to positively adapt to change if they are open to 
modifying their livelihood practices, are aware that climate change is happening, and 
have good access to credit and innovation support. In addition, they are assumed more 
likely to innovate in the future if they have done something new and innovative in the 
past. 
 
It is likely that there will be times when even households with significantly viable 
livelihoods and internal adaptive capacity will find it difficult to cope with serious shocks 
(e.g. a severe flood). Consequently, having access to both local and external resources 
and support during such events is clearly advantageous. Five characteristics are 
defined under the access to contingency resources and support dimension. Two of 
these relate to things directly possessed or received by the household in question: 
savings and remittances/formal earnings. Being strongly connected to social networks 
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within the community is further assumed to be important, hence the group participation 
and social connectivity characteristics. However, there will often be times when the 
state (or, in its absence, other external actors) will need to intervene. Given this, 
household perceptions on how well they would be supported by local government in 
the event of a serious crisis were also solicited.  

 
Six characteristics were defined for the integrity of the natural and built environment 
dimension. Given the context, the extent farming and assets were affected by flooding 
are clearly important characteristics. The same applies for actions that the household 
has taken to protect crops and assets. Given that the vast majority of households in 
this area are dependent on agriculture, access to irrigation and the extent of soil 
erosion and silting were also deemed important.  

 
This brings us to the social and institutional capability dimension, where data were 
collected on six characteristics. The characteristics are intended to measure the 
strength of community-level institutions to both reduce risk and support adaptation. 
Hence, such capacity is assumed to be high when community members are 
significantly aware of, and participate in, relevant disaster risk reduction and adaption 
processes, are confident in the capacity of local leaders and institutions, and have a 
voice in district-level resilience planning. 

Results for overall index of resilience 

In the pages that follow, we will consider how project participants differ from 
comparison households in each of the resilience characteristics described above and 
listed in Table 5.1. Firstly, however, we examine how all of the characteristics combine 
to provide an overall measure of resilience. The indices of resilience were constructed 
using an approach, known as the Alkire-Foster method, adapted from that used by the 
Oxford Poverty and Human Development Institute for measuring multidimensional 
constructs, such as poverty and women’s empowerment. 
 
The questionnaire used in the Effectiveness Review included questions relating to each 
of the characteristics listed in Table 5.1. For each characteristic, a benchmark was 
defined, based on what it means for a household to be faring reasonably well in relation 
to the characteristic in question. The particular benchmarks used for each 
characteristic are described in the sections which follow, and are presented in 
summary form in Appendix 1. For example, each household was defined as scoring 
positively in terms of livelihood diversification if household members were engaged in 
at least two different livelihood activities, with more than 50 per cent of household 
income coming from activities thought to be only moderately affected by flooding or 
landslides. There is inevitably a degree of arbitrariness in defining such benchmarks. In 
many cases, alternative cut-offs and alternative formulations of the indicators were 
tested, as a check on the robustness of the results obtained from applying the cut-offs. 
 
The first measure of overall resilience that was used to derive the results detailed 
below is the proportion of characteristics in which the household scored positively, 
which we define as the base resilience index. A household was then defined as having 
positive resilience overall if it met the cut-off for positive resilience in at least two thirds 
of these characteristics. A second resilience index was then created, which takes a 
value of 1 if the household reaches that benchmark for overall resilience and otherwise 
is equal to the proportion of characteristics in which the household scored positively. 
This modified index is known as the Alkire-Foster resilience index.3  
Finally, the Oxfam GB global indicator for resilience is based on whether each 
household is doing better in terms of overall resilience than a ‘typical’ household in the 
area. This is defined by comparing each household’s resilience index with the median 
of the comparison group. In particular, the global indicator takes the value of 1 if the 
resilience index is greater than the median of the comparison group and zero 
otherwise. 
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Table 5.2 shows the differences between the households surveyed in the project and 
comparison communities in terms of each of these three measures of overall resilience. 
 
It is immediately apparent from Table 5.2 that there are significant differences between 
the intervention and comparison households in terms of their overall resilience scores, 
no matter which of the three measures are used. For example, the base resilience 
index among households in the intervention communities is 0.73, showing that these 
households scored positively on average on 73 per cent of the characteristics. This is 
considerably higher than the average of the base resilience index among the matched 
comparison households, 0.47. Nearly all the households in the intervention 
communities scored positively in terms of the global indicator for adaptation and risk 
reduction, compared to only just over half of the matched households in the 
comparison communities. These differences are also clear from the histogram in Figure 
5.4, where the resilience scores in the project communities (shown with the shaded 
bars) are distributed around higher values than those of the comparison communities 
(shown with transparent bars). The majority of intervention households scored 
positively on between 60 per cent and 80 per cent of characteristics. The majority of 
comparison households scored positively on between 35 per cent and 55 per cent of 
characteristics, and the distribution as a whole is skewed towards a lower percentage 
of characteristics (indicating lower levels of resilience) than households supported by 
the project. 
 
Table 5.2: Overall indices of resilience 

 1 2 3 

 

Base 

resilience 

index 

AF resilience 

index 

Households meeting 

global indicator for 

adaptation and risk 

reduction 

(%) 

Intervention group mean: 0.73 0.98 99.6 

Comparison group mean: 0.47 0.71 53.2 

Difference: 
0.25*** 
(0.01) 

0.27*** 
(0.01) 

46.4*** 
(3.5) 

Observations (intervention group): 240 240 240 

Observations (total): 565 565 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; PSM estimates are bootstrapped with 1000 
repetitions.  
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Figure 5.4: Histogram of base resilience index for intervention and comparison 
households 

 
 
In summary, therefore, it is clear that there are significant differences between the 
intervention and comparison households in these overall measures of resilience. From 
the analysis of these overall measures, we can summarise that there is strong 
evidence that the project has successfully affected overall resilience, as 
measured by this framework.  
 
 

Dimension 1: Livelihood viability 

The first dimension in the resilience framework presented above is that of livelihood 
viability. To what extent is there evidence that households in the intervention 
communities possess livelihoods that are more resilient to shocks than the comparison 
households? In other words, to what extent are they better off in relation to the 
characteristics assessed under the livelihood viability dimension? 
 
To answer this question, an index specific to the livelihood viability dimension was 
created. This index comprises of this dimension’s six characteristics using the 
thresholds specified in Appendix 1. Each characteristic was given equal weight. 
Consequently, the index simply represents the percentage of indicators in which the 
interviewed households scored positively. Table 5.3 shows the results of a comparison 
of the intervention and comparison households in relation to this index, as well as the 
proportion of households scoring positively in each of the six characteristics.  
 
It can be seen from the first column of Table 5.3 that households in the project 
communities scored positively on average in terms of 86 per cent of the six indicators, 
while the comparison households scored positively in 75 per cent of them. It can be 
seen from the results of the specific indicators – shown in columns 2 to 6 of the table – 
and from Figure 5.5 that the proportions of households in project communities scoring 
positively for each of the characteristics is consistently between 81 and 96 per cent.  
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Table 5.3: Results for characteristics of livelihood viability 

 1 2 3 4 5 6 7 

 

Index of 

livelihood 

viability 

Asset 

ownership 

% 

Food 

security 

% 

Dietary 

diversity 

% 

Livelihood 

diversific-

ation 

% 

Crop 

diversific-

ation 

% 

Access to 

early-

warning 

information 

% 

Intervention 
group mean: 

0.86 82.1 85.0 96.3 87.1 80.8 85.4 

Comparison 
group mean: 

0.75 83.6 88.7 86.3 78.1 93.1 20.8 

Difference: 
0.11*** 
(0.017) 

-1.5 
(3.6) 

-3.65 
(3.1) 

10.0*** 
(3.0) 

9.0** 
(3.75) 

-12.2*** 
(3.25) 

64.6*** 
(3.6) 

Observations 
(intervention 
group): 

240 240 240 240 240 240 240 

Observations 
(total): 

565 565 565 565 565 565 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; PSM estimates are bootstrapped with 1000 repetitions. 

 
Figure 5.5: Proportion of households scoring positively in terms of 
characteristics of livelihood viability 

However, in one of the characteristics, there is evidence to suggest that intervention 
households are worse off than the matched comparison households. The ‘crop 
portfolio’ characteristic (column 5) simply assesses the range of crops a household was 
cultivating in the year prior to the survey. For a household to score positively, they need 
to be either cultivating at least four different crops, or at least three crops – of which 
one is reasonably flood or drought-tolerant. Overall, 81 per cent of intervention 
households met this benchmark, compared to 94 per cent of comparison households – 
a difference which is strongly statistically significant. Respondents were also asked to 
recall the types of crops produced by their household in 2010, and the difference in 
diversification between intervention and comparison households is also present in that 
recalled baseline data. There is, therefore, no evidence of a difference between 
intervention and comparison households in the change in the variety of crops between 
2010 and 2013. 
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Figure 5.6 shows the proportion of households cultivating various crops. There are 
some interesting variations – a significantly greater proportion of comparison 
households report cultivating maize, peas (a key local drought/flood tolerant crop) and 
barley, whereas intervention households are more likely to cultivate potatoes, 
cauliflower and tomatoes – which are generally more susceptible to flood or drought. 
Supported households were being encouraged to grow an early-maturing variety of 
paddy to mitigate the risk of flood damage later in the season. While a significantly 
greater proportion of intervention households are cultivating this early-maturing variety, 
only seven per cent of surveyed households overall reported growing it in the year prior 
to the survey. This is an aspect which could benefit from further support. 
 
Despite the negative differences in the ‘crop portfolio’ characteristic, there is evidence 
that intervention households have a greater dietary diversity (column 4) than their 
comparators. Whether this is an aspect the project has positively affected is unclear, 
but over 96 per cent of intervention households reported consuming a source of 
carbohydrate every day and a source of protein and vegetables at least three times in 
the week prior to the survey. 
 
Figure 5.6: Percentage of HHs cultivating various crops 

 
Further, there is evidence to suggest that intervention households have a more 
diversified livelihood base than comparison households (column 5). For this particular 
characteristic, the cut-off is whether the household is at least 50 per cent dependent on 
at least two different livelihood activities that are reported to be only moderately 
affected by flooding. Eighty-seven per cent of intervention households met this 
benchmark, compared to 78 per cent of comparison households. Interestingly, when 
we analyse the total number of livelihood activities in which a household is engaged, 
the results are very similar in both intervention and comparison areas. The positive 
result for this particular characteristic may therefore suggest that the project has 
successfully achieved a shift by households into more flood-tolerant activities. 
 
The majority of intervention and comparison households scored positively in relation to 
food security, and there were no significant differences between the groups. Similarly, 
there were no differences in terms of the asset ownership characteristic. 
 
Turning our attention to access to early-warning information – the characteristic in this 
dimension that was the main focus of the project – we see 85 per cent of intervention 
households reported receiving such information in advance of the flash flood in 
September 2012. This compares to just 21 per cent of comparison households. There 
is therefore very strong evidence that the project has successfully affected the 
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availability of early-warning information in the supported communities. A brief point on 
the 15 per cent of intervention households that did not receive early-warning 
information: most of these were from the village of Fallekherk, which is one of the more 
upstream locations.  
 
The effects of the early-warning system are considered further in Section 5.5, below. 

Dimension 2: Innovation potential 

As for the livelihood viability dimension, an index specific to the innovation potential 
dimension was created. This comprises the four characteristics shown in Table 5.4. 
 
It can be seen in the first column in Table 5.4 that the intervention households, on 
average, scored positively on 67 per cent of the four indicators, while the comparison 
households scored positively on 56 per cent. There is therefore evidence that the 
project has enhanced the innovation potential – as measured by this approach – of the 
intervention population. 
 
Table 5.4: Results for characteristics of innovation potential 

 1 2 3 4 5 

 

Index of 

innovation 

potential 

Attitudes 

towards new 

livelihood 

practices 

% 

Awareness  

of climate 

change 

% 

Innovative 

practices 

% 

Access to 

credit 

% 

Intervention group mean: 0.67 80.8 82.9 17.5 86.3 

Comparison group mean: 0.56 73.8 52.2 4.4 93.8 

Difference: 
0.11*** 
(0.02) 

7.0* 
(3.8) 

30.7*** 
(4.5) 

13.1*** 
(2.8) 

-7.5*** 
(2.9) 

Observations (intervention 
group): 

240 240 240 240 240 

Observations (total): 565 565 565 565 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; PSM estimates are bootstrapped with 1000 repetitions. 
 
 
Figure 5.7: Proportion of households scoring positively in terms of 
characteristics of innovation potential 
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In terms of the characteristics contributing to this dimension, Table 5.4 and Figure 5.7 
present the proportion of intervention households scoring positively in each. There is a 
positive difference in favour of the intervention households in three of the four 
characteristics. The remaining characteristic – access to credit (column 5) – shows that 
both intervention and comparison households report a high level of access to credit, 
but that a significantly greater proportion of comparison households reported access. 
 
It is interesting to note that the characteristic in which households scored least 
positively was the innovation practice indicator (column 3). However, significant 
positive differences between the intervention and comparison households are 
apparent, indicating a positive project effect in this regard. In terms of specific 
innovative activities implemented, the main innovation appears to be in cultivating new 
crops, where nine per cent of intervention households reported doing this in the 
previous two years. Four per cent began rearing livestock, started using fertiliser or 
tilled their land in a new way. Very few households reported starting a new business, 
harvesting rain-water or using irrigation. 
 
It is interesting to contrast the result on innovation practice with the proportion of 
households scoring positively with regard to attitudes towards new livelihood practices 
(column 2). Here, over 80 per cent of intervention households and 70 per cent of 
comparison households demonstrated positive attitudes to developing new livelihood 
practices in response to current or emerging challenges to the status quo. This may 
suggest that there are opportunities to encourage new or innovative livelihood practices 
in these communities in the future. Further follow-up would be required to clarify 
whether this is a direct result of the project’s activities. 
 
The ‘awareness of climate change’ characteristic (column 3) shows a striking difference 
between the intervention and comparison households. Over 80 per cent of intervention 
households scored positively on this measure, compared to just over 50 per cent of 
comparison households. This provides strong evidence of increased awareness in the 
intervention communities – which is very likely due to the project increasing people’s 
awareness of the climatic factors which lead to increased flood risk. 
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Dimension 3: Access to contingency resources and support 

As for the previous dimensions, an index specific to the access to contingency 
resources and support dimension was created. The index consists of the five 
characteristics shown in Table 5.5. 
 
Table 5.5: Results for characteristics of access to contingency resources and 
support 

 1 2 3 4 5 6 

 
Index of 

access to 

contingency 

resources 

and support 

Participation 

in community 

groups 

% 

Social 

connections 

% 

Perceptions 

of local 

government 

emergency 

support 

% 

Savings 

% 

Access to 

remittances 

or formal 

earnings 

% 

Intervention 
group mean: 

0.69 90.8 78.8 55.4 65.4 53.8 

Comparison 
group mean: 

0.47 77.0 33.0 9.1 55.9 59.1 

Difference: 
0.22*** 
(0.02) 

13.8*** 
(3.9) 

45.8*** 
(4.2) 

46.4*** 
(3.7) 

9.5** 
(4.5) 

-5.3 
(4.8) 

Observations 
(intervention 
group): 

240 240 240 240 240 240 

Observations 
(total): 

565 565 565 565 565 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; PSM estimates are bootstrapped with 1000 repetitions. 

 
As can be seen from the table, intervention households scored positively in terms of 69 
per cent of the five characteristics in this dimension, whereas comparison households 
scored positively in terms of only 47 per cent of the characteristics. This difference is 
highly statistically significant, indicating that the project has had a positive effect on this 
dimension of resilience. 
 
Both Table 5.5 and Figure 5.8 show the proportion of households scoring positively on 
each of the characteristics that make up this dimension. It is clear that with the 
exception of the remittances and formal earnings measure, large and statistically 
significant differences are apparent between the intervention and comparison 
households. 
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Figure 5.8: Proportion of households scoring positively in terms of 
characteristics of access to contingency resources and support 

 
 
Firstly, we will turn our attention to the characteristic that exhibits the greatest 
difference between the two groups. Respondents were asked via a series of opinion 
statements, their perception of how local government would respond in the event of 
emergency. For a household to score positively in this characteristic they had to 
respond in a positive manner to three of the four statements related to local 
government support in the questionnaire. Over half of intervention households scored 
positively in this regard, compared to less than 10 per cent of comparison households. 
On the basis of this, it appears that the project has positively affected supported 
households’ confidence in the local government support mechanisms. This suggests 
that the project has worked to coordinate a response to disaster between both Oxfam 
and appropriate local government agencies, such that people feel more confident in the 
overall support mechanism. This was highlighted anecdotally in conversations with 
district officials, who reported positively on the joint support to communities during the 
flash flood in September 2012. Further qualitative follow-up should assist in confirming 
whether this is indeed the case. 
 
As for the perception of local government support characteristic, respondents were also 
asked via a series of statements for their opinions on their ‘social connectivity’. For 
example, questions considered how confident respondents are that neighbours, friends 
or relatives would support them in times of difficulty, and their involvement in important 
meetings in the community, as well as other characteristics related to the household’s 
social interaction in the community. Overall, 78 per cent of supported households 
scored positively for this measure, compared to 33 per cent of comparison households 
(column 3). This indicates a significant positive project effect on supported households’ 
perception of their social support systems. Such an effect may well be caused by the 
significant community-based interaction and training that formed the foundation of this 
project. In addition, the early-warning system and support mechanisms are very much 
community-led, with a particular focus on community support of particularly vulnerable 
households. 
 
Additionally, one of the contributors to such a strong positive project effect on the social 
connectivity characteristic may be the increased group participation, evidenced in the 
first characteristic (column 2). Here we see 91 per cent of intervention households 
involved in at least two groups and having a decision-making role in at least one of 
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these groups. This compares to 77 per cent of comparison households – again a large 
difference, which is strongly statistically significant. Figure 5.9 illustrates the 
membership of different groups for both intervention and comparison households. We 
can see that for most groups, households in the intervention group are more likely to be 
members. This is particularly the case for groups related directly to the intervention, 
such as the disaster-management committee and women-focused learning centres; 
however, it is also the case for other less directly project-related groups, such as 
agricultural producer groups, savings cooperatives and women’s groups. This 
strengthens the case that there is a much greater degree of social connectedness in 
the intervention communities, and these results appear to suggest a large project effect 
in this regard. 
 
Figure 5.9: Proportion of households participating in various community groups 

The differences in membership of savings groups may help to explain the differences 
we see in the final characteristic in this dimension – namely, households’ own savings 
(column 5). Households were not asked directly for the monetary value of their savings, 
but were instead asked the question, if they had a crisis and had to live on their cash 
savings without other income sources, how long would they be able to do so? Nearly 
two thirds of the intervention households scored positively on this measure, meaning 
that they could live from their savings for more than 30 days. There is a statistically 
significant difference between the supported households and the comparison 
households (56 per cent). It is interesting to note that while (as discussed under the 
‘livelihood viability’ dimension above, and again in Section 5.7), there was no overall 
difference between the intervention and comparison households in asset ownership 
this result indicates a greater availability of current cash resources in the supported 
households. 
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Dimension 4: Integrity of the natural and built environment 

Six characteristics were identified for the natural and built environment dimension. 
Table 5.6 presents the proportion of households scoring positively for each of the six 
characteristics, together with the overall index, i.e. the proportion of characteristics in 
this dimension in which the household scores positively. It can be seen that there is no 
significant difference between households in the intervention and comparison groups in 
terms of this index, with both scoring positively on just over half of the characteristics.  
 
 
Table 5.6: Results for characteristics of integrity of the natural and built 
environment 

 1 2 3 4 5 6 7 

 

Index of 

livelihood 

viability 

Soil quality 

% 

Access to 

irrigation for 

agriculture 

% 

Protection 

of crops 

from 

flooding 

% 

Protection 

of assets 

from 

flooding 

% 

Action to 

protect 

crops 

% 

Action to 

protect 

assets 

% 

Intervention 
group mean: 

0.53 37.5 47.9 75.0 90.8 51.7 15.0 

Comparison 
group mean: 

0.51 51.6 46.2 88.8 94.6 19.4 6.2 

Difference: 
0.02 

(0.01) 
-14.1*** 

(4.7) 
1.7 

(4.8) 
-13.8*** 

(3.7) 
-3.8 
(2.8) 

32.3*** 
(4.7) 

8.8*** 
(3.4) 

Observations 
(intervention 
group): 

240 240 240 240 240 240 240 

Observations 
(total): 

565 565 565 565 565 565 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; PSM estimates are bootstrapped with 1000 repetitions. 

 
The first two characteristics are not directly linked to the project’s intervention, but 
nevertheless important for overall resilience to shocks. We see in columns 2 and 3 of 
Table 5.6 that no positive differences between the intervention and comparison 
households. For a household to score positively in the soil quality characteristic, they 
must have reported that none of their agricultural land was affected by erosion or 
silting. Thirty-eight per cent of intervention households responded in this regard, 
compared to 52 per cent of comparison households. This difference is statistically 
significant, indicating that supported households are significantly worse off in this 
regard. The underlying data shows that on average, 20 per cent of land cultivated by 
intervention households is affected by silt (including rocks and boulders) or sand, 
compared to eight per cent of land in comparison households. Similarly, intervention 
households reported 19 per cent of their land being affected by erosion, compared to 
seven per cent of land in comparison households. During the course of focus-group 
discussions in the intervention communities, the problem of silting was raised several 
times. The particular problem seems to be in the larger stones and boulders that are 
carried downstream in flood, and are then very difficult to move from the agricultural 
land adjacent to river where they are deposited. 
 
Column 3 of the table shows that just under half of intervention and comparison 
households either practise irrigation or are able to water their land in the event of a 
drought, with no indication of a difference between the two groups. 
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Figure 5.10: Proportion of households scoring positively in terms of 
characteristics of integrity of the natural and built environment 

 
 
Before reviewing the loss of crops and assets due to the flash flood in September 
2012, it is first important to review the household’s practice of taking preparatory action 
for such events. The characteristics in columns 6 and 7 review the specific actions 
taken by households to protect their crops and protect their assets. Firstly, in terms of 
action to protect crops, we see that approximately half of all intervention households 
took preventative measures, including building soil erosion or flood control measures, 
such as bunds, stones or terracing, or changed their cropping patterns to minimise risk 
of flood damage (see Figure 5.11). This compares to less than a fifth of comparison 
households who took similar action. Such a difference is highly statistically significant, 
and it is clear that the project has positively affected preparatory action to minimise 
crop loss.  
 

Figure 5.11: Proportion of households taking precautionary actions 
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In terms of actions to protect household assets, the proportion of households scoring 
positively is much smaller. Here, 15 per cent of supported households reported taking 
precautionary measures – such as relocating livestock or valuable household assets to 
safer locations, or making improvements to livestock shelters or their home. This 
compares to six per cent of comparison households. This difference is statistically 
significant, indicating a positive project effect in this regard, although the effect is not as 
strong as for the crop protection measures. Figure 5.11 provides a breakdown of the 
different precautionary measures employed by intervention and comparison 
households. 
 
While not reviewed in the resilience framework, it is also important to remember from 
the intervention exposure information in Section 5.2 the community-level activities that 
have been carried out to prepare for flooding or landslide. Recall, over 90 per cent of 
intervention respondents stated that a variety of community-level mitigation measures 
had been carried out in their community, while there is little or no evidence that these 
activities have been implemented in comparison communities. 
 
Having reviewed both the household-level and community-level precautionary 
measures to prepare for flooding, it is important to consider the magnitude of asset loss 
due to flooding. As mentioned previously, there was a flash flood in September 2012 
that affected the project areas. This event was therefore included in the questionnaire 
to find out how the early-warning system operated in an actual flood event, as well as 
losses incurred as a result of the flood. In terms of losses attributed to the flood, 
columns 4 and 5 in Table 5.6 present the proportion of households scoring positively in 
relation to firstly loss of crops, and then loss of assets. 
 

 
Figure 5.12: Flash flood of September 2012 Figure 5.13: Example of how the locally constructed 

bamboo boxes appear to have withstood the flash flood 
better than the wire gabion box. 

 
For a household to score positively on the ‘crop loss’ characteristic, they had to report 
losing a at most a small proportion of their harvest during the flash flood. While three 
quarters of intervention households scored positively, i.e. lost a minimal proportion of 
their harvest during the flood, this is significantly less than the 89 per cent of 
comparison households who scored positively. This suggests that the intervention 
households were significantly worse off in terms of crop loss than comparison 
households. Similarly, while 91 per cent of intervention households scored positively on 
the ‘asset loss’ characteristic, this was still a smaller proportion than the percentage of 
households scoring positively in comparison communities. 
 
These findings are perhaps surprising given the analysis above, which clearly shows 
that at both household and community levels more precautionary activities were 
implemented in the intervention areas, and yet, the supported households reported 
greater crop and asset losses. Why is this the case? Could it be that the comparison 
communities were at lesser risk to the flash flood because of differing location or 
geomorphological factors than the project communities? At the evaluation design 



38 
  
 

stage, efforts were made to ensure that the comparison communities had a very similar 
risk profile as the project communities. Additionally, key location factors – such as 
distance from the river and area of agricultural land next to the river – were included in 
the statistical matching procedures. Further qualitative follow-up may yield further 
explanation. 
 

Dimension 5: Social and institutional capability 

Six characteristics were identified for the social and institutional capability dimension. 
Table 5.7 presents the proportion of households scoring positively for each of the six 
characteristics, together with the overall index, i.e. the proportion of characteristics in 
this dimension in which the household scores positively. In terms of this index, we see 
that households in the intervention group scored positively on 78 per cent of 
characteristics, whereas the comparison group households scored positively in six per 
cent of characteristics. Such a difference is highly statistically significant, indicating 
very strong evidence of a positive project effect on this dimension as a whole. 
 

Table 5.7: Results for characteristics of social and institutional capability 

 1 2 3 4 5 6 7 

 

Index of 

social and 

institutional 

capability 

Awareness 

of disaster 

prepared-

ness plan 

% 

Participa-

tion in 

disaster 

preparedne

ss meetings 

% 

Receipt of 

disaster 

prepared-

ness 

information 

% 

Awareness 

of 

community-

level 

disaster risk 

reduction 

initiatives 

% 

Confidence 

in local 

leaders and 

institutions 

% 

Involve-

ment in 

district 

planning 

process 

% 

Intervention 
group mean: 

0.78 93.8 80.4 97.5 95.8 78.3 22.9 

Comparison 
group mean: 

0.06 2.6 2.2 27.3 0.9 3.2 1.0 

Difference: 
0.72*** 
(0.01) 

91.2*** 
(1.8) 

78.2*** 
(2.8) 

70.2*** 
(3.2) 

94.9*** 
(1.4) 

75.2*** 
(2.9) 

21.9*** 
(2.8) 

Observations 
(intervention 
group): 

240 240 240 240 240 240 240 

Observations 
(total): 

565 565 565 565 565 565 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; PSM estimates are bootstrapped with 1000 repetitions. 

 
Columns 2 to 7 of Table 5.7, and also Figure 5.14, show the proportion of intervention 
and comparison households scoring positively in each of the six characteristics that 
make up this dimension. As is apparent, all of the characteristics are directly or 
indirectly related to the interventions implemented by the project, and in all of the 
measures there are highly significant differences in favour of the intervention 
households. This suggests a strongly positive effect of the project in all of these 
characteristics. 
 
Interestingly, the proportion of households scoring positively is high both for the more 
output-related measures, such as awareness of the disaster management plan and 
receipt of disaster preparedness information, as well as for more outcome-level 
measures, such as confidence in local leaders. 
 
The first three characteristics in Table 5.7 and Figure 5.12 refer to people’s knowledge 
of the community-level disaster management plan. Over 90 per cent of supported 
households reported being at least partly aware of the information in the disaster 
management plan, while 98 per cent reported at least receiving disaster preparedness 
information. Interestingly, on the latter measure, 27 per cent of comparison households 
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also reported receiving such information, indicating either some level of preparedness 
awareness being carried out in comparison communities or some level of ‘spillover’ of 
information from intervention communities. In both of these measures, however, there 
are highly statistically significant differences between the intervention and comparison 
households. We also see that over 80 per cent of intervention households participated 
in at least three disaster-preparedness meetings in the three years prior to the survey, 
compared to two per cent of comparison households. 
 

Figure 5.12: Proportion of households scoring positively in terms of 
characteristics of social and institutional capability 

 
 
Columns 5 and 6 present two measures related to community leadership. Firstly 
column 5 shows the percentage of households who reported awareness that 
community leaders were taking action to prepare for disasters. Here 96 per cent of 
intervention households scored positively, compared to just one per cent of comparison 
households. This may explain the result in column 6, which reflects the proportion of 
households reporting a high degree of confidence in community-level leadership, and 
their ability to respond in times of crisis. This result indicates that the project has 
worked well in ensuring community leadership structures take the lead in delivering the 
project’s key interventions, rather than it being seen as more externally implemented. 
 
The final characteristic in this dimension considers a household’s involvement in the 
local district-planning process. Anecdotally it was reported that as a result of the 
project’s implementation and apparent success in the aftermath of the September 2012 
flash floods, project communities were being invited to more actively participate in the 
district-level disaster-planning process. The results from the questionnaire appear to 
support this, with almost a quarter of project households reporting being involved in 
either the VDC or district disaster-planning process, compared to just one per cent of 
comparison households. 
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5.4 EARLY-WARNING SYSTEM 
 
Having completed the review of the various resilience characteristics, we turn our 
attention back to a more thorough review of the early-warning system itself. In 
particular, we are interested in the specific experience related to the flash floods of 
September 2012. From the analysis of the resilience characteristics, it is apparent that 
households in the intervention communities were significantly more aware of, and 
involved in, community-level disaster-preparedness activities. Further, we found in the 
previous section that 85 per cent of intervention households received specific early-
warning information in advance of the flash flood in September 2012.  
 
Figure 5.13 shows the proportion of households reporting having received this early-
warning information from various sources. The key warning channel appears to be the 
siren and warning flag, with three quarters of supported households reporting hearing 
or seeing this ahead of the flash flood. Other key sources include community leaders, 
the disaster management committee and upstream locations. Approximately one-third 
of supported households reported having received early warning information from the 
radio – and this was also the main source of information for comparison households 
(17 per cent of households). 
 
Figure 5.13: Sources of early-warning information ahead of flash flood in 
September 2012 

 

It is also interesting to examine how early this warning information was communicated 
in advance of the flash flood. Figure 5.16 presents the time period in which the warning 
information was received by both intervention and comparison households. The vast 
majority of intervention households that received the early-warning information reported 
being made aware less than 12 hours ahead of the flooding. Only five per cent of 
households reported receiving information 12 to 24 hours in advance, and three per 
cent reported receiving information 24 to 48 hours in advance.  
 
As mentioned in Section 5.3, it is interesting to note which households in the project 
communities did not report receiving any early-warning information. Just under a fifth of 
project households reported this being the case, and just over half of these are from 
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Fallekherk, which is a more upstream location. The remainder are spread across the 
different intervention communities, and it will be important to follow up with these 
specific households to understand why they did not receive the early-warning 
information. 
 
Figure 5.14: Advance warning ahead of the flash flood of September 2012 

 

For all households that reported receiving early-warning information ahead of the flash 
flood, a follow-up question was asked to determine whether the household had taken 
any action in response to the information. Of those who had received information in the 
intervention communities, 73 per cent reported taking action. The breakdown of actions 
taken is shown in Figure 5.15. 
 

Figure 5.15: Actions taken by supported households following receipt of early-
warning information 

 

Of the households that took any action, the majority informed their neighbours or 
relatives and contacted the search-and-rescue team. Approximately 40 per cent of 
households contacted the early-warning committee or moved to a safer location. A 
smaller proportion moved livestock or assets to a safer location. 
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Finally, households were asked about their confidence in the availability and reliability 
of early-warning information in the future. Approximately 98 per cent of intervention 
households stated they were either very or moderately confident, compared to less 
than 30 per cent of comparison households. Unsurprisingly, this indicates that the 
project has successfully strengthened people’s confidence in receiving reliable early-
warning information in the future. 

5.5 INDEX OF WEALTH INDICATORS 
 
Asset ownership was briefly considered under the first dimension of the resilience 
framework (in Section 5.3), but we return to consider this aspect in more detail – 
particularly in terms of changes in asset ownership between the start and end of the 
project. While perhaps not directly connected to the project logic, it is reasonable to 
assume that if disaster-preparedness activities and early-warning information are 
effective, there should be reduced loss of assets, and therefore a net difference in 
asset ownership between the intervention and comparison households. 
 
To provide an indicator of each household’s overall material wealth, a household 
wealth index was created. Respondents were asked to provide information about their 
household’s ownership of various assets (including land, livestock, productive 
equipment and household goods), as well as about the conditions of the family’s 
house, both in 2010 and at the time of the survey. 
 
If each of the assets and housing characteristics are indicators of household wealth, 
they should be correlated with each other. That is, a household that scores favourably 
on one particular wealth indicator should be more likely to do so for other wealth 
indicators. A few items that had low correlations with the others were therefore not 
included in the index.4 
 
A data reduction technique called principal component analysis (PCA) was used to 
produce two indices of overall wealth, one based on the recalled data from 2010, and 
one based on the household’s situation at the time of the survey. PCA produces a 
measure that maximises the variation in asset types by assigning more weight to those 
assets that are most highly correlated with the inter-item variation. Hence, each 
household’s weighted index score is determined by both the number of assets it owns, 
and by the weight assigned to each asset type. The resulting index enables the relative 
wealth status of the households to be compared. The wealth index for 2010 is the 
measure that has been used throughout this analysis to control (to the greatest extent 
possible) for baseline differences in wealth status among the households of the various 
treatment groups. 
 
After calculating the wealth index for both 2010 and the date of the survey, households 
were categorised according to the quintile in which they lie – that is, the top 20 per cent 
of households according to wealth indicators were categorised together, as were those 
in the next 20 per cent, and so on. The measure reported in Table 5.8 is based on 
households moving between quintiles. For example, a household that changed from 
being among the bottom 20 per cent of the sample in 2010 to being in the 20–40 per 
cent quintile at the time of the survey would be given a score of +1. A household that 
moved from the middle quintile to the bottom quintile would have a score of –2. 
 
Consistent with the (simpler) measure of asset ownership considered under the 
resilience framework, the results in Table 5.8 provide no indication of a difference 
between households in the project and comparison communities in terms of the relative 
change in asset ownership and other wealth indicators since 2010. 
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Table 5.8: Change in index of wealth indicators 

 Number of 

quintiles of wealth 

index in which 

household 

increased 

Intervention group mean: -0.19 

Comparison group mean: -0.13 

Difference: 
-0.06 
(0.09) 

Observations (intervention group): 240 

Observations (total): 565 

Standard errors in parentheses; * p < 0.1, ** p < 0.05,  
*** p < 0.01; PSM estimates are bootstrapped with 1000 
repetitions. 
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6 CONCLUSIONS  

6.1 CONCLUSIONS 
 
This Effectiveness Review found evidence that the ‘Mainstreaming disaster risk 
reduction and enhancing response capability’ project has positively affected several 
important characteristics that are assumed to be important indicators of resilience in 
the project communities in Dadeldhura District. In particular, even after controlling for 
apparent baseline differences between the intervention and comparison households, 
the former scored positively at an average of 73 per cent of the various characteristics 
of resilience considered in the review, compared to 47 per cent in the comparison 
communities. 
 
As described in Section 5.3, data were collected on a total of 27 characteristics under 
five dimensions. Separate indices were created for each of these dimensions, and the 
intervention population was found to be better off than the comparison population in 
four of them. Interestingly, evidence of impact was strongest for the dimensions of 
access to contingency resources and support, and social and institutional capability, 
with slightly less impact on livelihood viability and innovation potential. No evidence of 
impact was found overall for the dimension of integrity of the natural and built 
environment. Table 6.1 summarises the Effectiveness Review’s findings for each of the 
dimensions, as well as the specific characteristics under each of the five dimensions. 
  
Table 5.1 shows that out of the 27 characteristics of resilience, statistically significant 
differences in favour of the intervention population were identified for 18 of them. The 
table also displays which of the characteristics were directly targeted by the project and 
those related to their intervention logic, as discussed in Section 2. Out of the 14 
characteristics directly targeted by the project, there is evidence that the projects 
successfully affected 12 of them. And out of the 21 characteristics connected to the 
project’s intervention logic, there is evidence that 16 were positively affected. In this 
light, the findings of the Effectiveness Review are considerably positive. 
 
In looking at more detail at the results in Table 5.1, there are some noteworthy points to 
be made. A first overarching point is that some of the largest differences between the 
intervention and comparison households tend to be connected to more ‘output-related’ 
characteristics. For example, some of the most robust evidence of impact is in those 
measures directly delivered by the project, such as those characteristics connected to 
the establishment of the early-warning system, including receipt of disaster-
preparedness information, awareness of the disaster-management plan, or 
participation in meetings. There was generally less evidence of change in the outcome 
measures that we would hope the project would ultimately impact, such as increased 
asset ownership, or reduced crop/asset loss due to disaster. 
 
There are some exceptions: for example, there is good evidence of attitudinal shifts in 
terms of awareness of climate change, and in households’ confidence in local 
leadership and government support in times of crisis, as well as levels of social 
connectedness. This latter measure is sometimes overlooked, but it can be an 
important determinant of how a household is able to cope both during, and in the 
recovery phase of a disaster. There are also examples of how the project has 
successfully effected behaviour change, in terms of households taking practical steps 
to protect their crops or assets – although the proportion of supported households 
taking action to protect livestock or assets is very low. 
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Similarly, there is some evidence of change in some of the more outcome-related 
measures – for example there is evidence of project households exhibiting greater 
livelihood diversification and having greater reserves of savings. Whether these 
changes are directly related to the project’s implementation is likely a matter for further 
follow-up research. 
 
However, as indicated above, there is – perhaps surprisingly, considering the clear 
success of the establishment of the early-warning system – no clear evidence that the 
system resulted in reduced loss of crops or assets due to the flash flood in September 
2012. Anecdotally there were several reports from district-level officials that the project 
had helped prevent losses, but the analysis of the data used in this Effectiveness 
Review does not support this conclusion. Similarly, there is no evidence that the project 
has resulted in any positive change in households’ asset ownership during the course  
of the project. On the former measure, this may be due to the fact that it is difficult – 
regardless of the early warning intervention – to prevent crop loss in riverside 
communities when the river is in full flood. It should be noted too that in interviews with  
several of the families in these vulnerable areas, respondents mentioned there is 
simply no viable alternative option than to continue farming in these sites. Where 
efforts may be better employed is in taking further action to protect household assets. 
 
Encouragingly, there is clear evidence of project impact in terms of a key characteristic 
connected to the ‘mainstreaming’ of the lessons learned from the implementation and 
experience of this project. The final characteristic in the social and institutional 
capability dimension considered whether the respondent was involved in the local 
disaster planning process – either at the VDC or district level. Almost a quarter of 
supported households responded that they had been actively involved, compared to 
one per cent of comparison households. It is clear that the project has very much 
positively affected this important characteristic, and there is clear evidence that the 
project is held in high regard by local government officials, and now has the opportunity 
to generate benefits to communities across the district. 

6.2 PROGRAMME LEARNING 

CONSIDERATIONS 
 
While the findings of the effectiveness review are largely positive, there are additional 
lessons emerging from the results that can be applied to other projects of this type in 
Nepal and elsewhere. The Nepal country team and the project team in particular are 
encouraged to consider the following:  
 

Continue to strengthen and build on the advocacy successes of the project. 

One of the clear successes of the project has been in starting the process of involving 
project participants in the district-level disaster planning activities. There is also 
evidence of strong confidence in local government support mechanisms in the event of 
disaster. This strong foundation should be utilised in advancing advocacy efforts to 
influence the district (and beyond) disaster planning process. Anecdotally, there was 
mention of the wider impact of deforestation activities in the watershed, and clearly 
such activity is likely to have significant impact on projects of this type, which are 
seeking to mitigate the risk of disasters. It is recommended that project leadership 
builds on the successes of the project to try and influence against such practices in the 
wider interest of reducing disaster risk across the district. 
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Consider further research to investigate why there was no difference in 

asset/crop loss. 

As mentioned above, the results show clear evidence of success in the implementation 
of the early-warning system and preparedness activities; however, there was no 
evidence of reduced crop or asset loss due to the flash flood in September 2012. 
Further follow-up is advised to determine why this was the case. Perhaps there is 
scope to particularly strengthen the household-level mitigation measures – such as 
encouraging take-up of early-maturing paddy varieties – alongside the community-level 
preparedness activities.



 

 

APPENDIX 1: THRESHOLDS FOR CHARACTERISTICS OF RESILIENCE 
Dimension Characteristic  Threshold: a household scores positively if... 

Directly connected to 
project logic? 

Livelihood viability 

Asset ownership Household owns at least three small assets (plough, CD player, bed, mobile phone or radio) 
or at least two large assets (grinding machine, pressure cooker, generator, motorcycle, 
sewing machine, television or solar panel), or at least two small assets and one large asset. 

Yes 

Food security Respondent reported having had to cut the size of meals, eat fewer meals, or reduce food 
consumed by adults in household no more than twice in past seven days, and did not report 
having to borrow food, go to sleep hungry, or go a whole day without food at all during the 
past seven days.  

Yes 

Dietary diversity  Household members consumed a carbohydrate source on each day of the past seven days, 
a protein source on at least three of the past seven days, and vegetables on at least three 
of the past seven days. 

No 

Livelihood diversification Household members engage in at least two different livelihood activities, with more than 50 
per cent of household income coming from activities thought to be only moderately affected 
by flood or landslide. 

Yes 

Crop diversification Household cultivated at least three crop types during the past year, including at least one 
drought-resistant crop. 

No 

Access to early-warning 
information 

Household received early-warning information ahead of the flash flood of September 2012 
Yes 

Innovation potential 

Attitudes towards changing 
practices 

Respondent disagrees with at least two of the three negatively phrased Likert statements. 
Yes 

Awareness of climate change Respondent disagrees with at least three of the four negatively phrased Likert statements. Yes 

Innovative practices Household has tried out at least one of a list of nine new activities over the past two years. Yes 

Access to credit Respondent reports that the household has taken at least one loan in the past two years, or 
that household members could borrow 10,000 rupees from some source other than 
neighbours or friends in the community, if needed for an investment opportunity. 

No 

Access to contingency 
resources and support 

Participation in community groups Household members attend meetings of at least two community groups, and are involved in 
decision making to at least a medium extent in at least one group. 

Yes 

Social connections Respondent agrees with at least three of the four positively phrased Likert statements. Yes 

Perceptions of local government 
emergency support 

Respondent agrees with at least three of the four positively phrased Likert statements. 
Yes 

Savings Respondent estimates that the household’s savings would allow them to live for at least 30 
days in an emergency. 

Yes 

Access to remittances or formal 
earnings 

Respondent reports having receipt of transfer money from outside the community and/or 
someone in the home has a formal job. 

No 



 

Dimension Characteristic  Threshold: a household scores positively if... 
Directly connected to 

project logic? 

Integrity of the natural 
and built environment 

Soil quality Respondent reports that the household’s agricultural land is not affected by erosion or 
silting. 

No 

Access to irrigation for agriculture Household has access to irrigation facilities or is able to water crops in the event of a 
drought. 

No 

Protection of crops from flooding Household lost at most a small proportion of their harvest as a result of the flash flood in 
September 2012. 

No 

Protection of assets from flooding Household experienced no damage to the house, cattle shed, land, equipment or storage as 
a result of the flash flood in September 2012. 

No 

Action to protect crops Respondent reports having made improvements changed cropping patterns to protect 
against soil erosion or protect from floods. 

Yes 

Action to protect assets Respondent reports having relocated or made improvements to the house to protect against 
floods. 

Yes 

Social and institutional 
capability 

Awareness of disaster 
preparedness plan 

The community has a disaster management plan, and household members are at least 
partly aware of its contents. 

Yes 

Participation in disaster 
preparedness meetings 

Household members have participated in at least three community meetings on disaster 
preparedness in the past 12 months. 

Yes 

Receipt of disaster preparedness 
information 

Household members have received training or information on disaster preparedness at least 
once in the past 12 months. 

Yes 

Awareness of community level 
disaster risk reduction initiatives 

Household members are at least partly aware of plans that community leaders are making 
or action they are taking to enable the community to cope with flooding or landslides. 

Yes 

Confidence in local leaders and 
institutions 

Respondent agrees with at least three of the six positively phrased Likert statements. 
Yes 

Involvement in district planning 
process 

Household members have been involved in the local VDC/district-level disaster-planning 
process in the past two years. 

Yes 
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APPENDIX 2: BASELINE STATISTICS 

BEFORE MATCHING 
 

 
Intervention 

mean 
Comparison 

mean 
Difference 

Standard 
error of 

difference 

Number of household members  7.02 7.21 -0.20 (0.23) 

Number of adults in household  3.91 3.98 -0.069 (0.16) 

Number of children in household  3.11 3.18 -0.068 (0.14) 

Only one adult in household % 1.15 1.43 -0.27 (0.93) 

Number of children <12 in household  1.92 1.99 -0.063 (0.12) 

Number of dependents in household  2.39 2.58 -0.18 (0.14) 

Number of adults in household fit and able to work  3.42 3.38 0.043 (0.15) 

Household head is female % 13.1 16 -2.92 (2.91) 

Household head has secondary education % 26.9 24 2.92 (3.56) 

Age of household head years 48.3 50.2 -1.96* (1.17) 

Household head is over 60 years old % 23.8 33.7 -9.87*** (3.72) 

Household head is fit and able to work % 77.3 68.9 8.45** (3.65) 

Household head is away from home  % 10 12 -2 (2.58) 

Household head has basic literacy % 64.2 68.9 -4.63 (3.85) 

Household head is Janajatis % 20.8 10.9 9.91*** (2.91) 

Household head is Dalit % 0.19 0.21 -0.013 (0.033) 

Some adult in the household has secondary education % 76.2 74 2.15 (3.55) 

Productive activities engaged in by household members 
in 2010: 

     

 Farming % 98.1 95.1 2.93* (1.52) 

 Rearing livestock % 97.7 95.4 2.26 (1.53) 

 Casual labour % 75 68.6 6.43* (3.70) 

 Non-agricultural household business % 10.8 13.4 -2.66 (2.69) 

 Regular formal employment % 9.23 15.4 -6.20** (2.73) 

Household received remittances in 2010 % 45.8 47.7 -1.95 (4.09) 

Area of land cultivated by household in 2010 ropani 7.82 9.06 -1.24** (0.52) 

Area of land next to river cultivated by household 
in 2010 

ropani 2.72 2.62 0.11 (0.33) 

Household was in the lowest 20% of the sample 
according to wealth indicators recalled from 2010

a
 

% 21.2 19.1 2.01 (3.28) 

Household was in the second 20% of the sample 
according to wealth indicators recalled from 2010

a
 

% 17.3 22 -4.69 (3.27) 

Household was in the middle 20% of the sample 
according to wealth indicators recalled from 2010

a
 

% 20 20 0 (3.28) 

Household was in the fourth 20% of the sample 
according to wealth indicators recalled from 2010

a
 

% 0.22 0.19 0.027 (0.033) 

Household was in the upper 20% of the sample 
according to wealth indicators recalled from 2010

a
 

% 20 20 0 (3.28) 

Distance from house to river in 2010 minutes on foot 12.0 8.55 3.44*** (0.76) 

Distance from house to road-head in 2010 minutes on foot 96.5 132.5 -36.0*** (8.66) 

Distance from house to market in 2010 minutes on foot 106.2 106.5 -0.33 (8.26) 

Observations  260 350 610  
a
 The construction of the wealth index is described in Section 5.4. 

* p < 0.1, ** p < 0.05, *** p < 0.01. Variables are estimates, based on recall data or reconstructed from the composition of the 
household at the time of the survey. 
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APPENDIX 3: METHODOLOGY USED 

FOR PROPENSITY-SCORE MATCHING 
 
The analysis of outcome variables, presented in Section 5 of this report, involved group 
mean comparisons using propensity-score matching (PSM). The basic principle of 
PSM is to match each participant with a non-participant that was observationally similar 
at baseline and to obtain the treatment effect by averaging the differences in outcomes 
across the two groups after project completion. Unsurprisingly, there are different 
approaches to matching, i.e. to determining whether or not a household is 
observationally ‘similar’ to another household. For an overview, we refer to Caliendo 
and Kopeinig (2008).5 This appendix describes and tests the specific matching 
procedure followed in this Effectiveness Review. 
 
The process described in this appendix was followed to create a model for the overall 
sample of households supported by the project, as well as three separate models for 
the three specific intervention groups. Full details are shown only for the overall model. 
 

Estimating propensity scores 

Given that it is extremely hard to find two individuals with exactly the same 
characteristics, Rosenbaum and Rubin (1983)6 demonstrate that it is possible to match 
individuals using a prior probability for an individual to be in the intervention group, 
naming it propensity score. More specifically, propensity scores are obtained by 
pooling the units from both the intervention and comparison groups and using a 
statistical probability model (e.g. a logit regression) to estimate the probability of 
participating in the project, conditional on a set of observed characteristics. 
 
Tables A3.1 and A3.2 present the logit regression results used to estimate the 
propensity scores in our context. Error! Reference source not found.Table A3.1 
hows the logit results for the non-parsimonious models entering the full set of matching 
variables considered in this study, both for the overall sample and for each of the three 
intervention groups. To guarantee that none of the matching variables was affected by 
the intervention, we only considered variables related to baseline, and only those 
variables that were unlikely to have been influenced by anticipation of project 
participation (Caliendo and Kopeinig, 2008). 
 
Table A3.1: Estimating the propensity score: non-parsimonious model for overall 
sample 

  Coefficient 
Standard 

error 
p-value 

Number of household members  -1.871 (1.362) 0.170 

Number of adults in household  4.094 (2.115) 0.053 

Number of children in household  1.888 (1.366) 0.167 

Only one adult in household = 1  0.078 (0.833) 0.925 

Number of children <12 in household  2.176 (1.230) 0.077 

Number of dependents in household  -2.213 (1.226) 0.071 

Number of adults in household fit and able to work  -2.253 (1.230) 0.067 

Household head is female = 1  -0.343 (0.292) 0.241 

Household head has secondary education = 1  0.002 (0.279) 0.994 

Age of household head years -0.461 (0.389) 0.236 

Household head is over 60 years old = 1  0.002 (0.013) 0.869 

Household head is fit and able to work = 1  0.296 (0.409) 0.470 

Household head is away from home = 1  -0.653 (0.325) 0.045 
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Household head has basic literacy = 1  -0.459 (0.235) 0.050 

Household head is Janajatis = 1  0.825 (0.305) 0.007 

Household head is Dalit = 1  -0.368 (0.256) 0.150 

Some adult in the household has secondary education = 1  0.426 (0.285) 0.135 

Some household member(s) engaged in farming in 2010 = 
1 

 1.033 (0.602) 0.086 

Some household member(s) engaged in rearing livestock 
in 2010 = 1 

 0.957 (0.538) 0.075 

Some household member(s) engaged in casual labour in 
2010 = 1 

 0.170 (0.219) 0.438 

Some household member(s) engaged in a non-agricultural 
household business in 2010 = 1 

 -0.286 (0.299) 0.338 

Some household member(s) engaged in a formal 
employment in 2010 = 1 

 -0.671 (0.303) 0.027 

Household received remittances in 2010 = 1  0.114 (0.202) 0.573 

Area of land cultivated by household in 2010 Ropani -0.037 (0.019) 0.047 

Area of land next to river cultivated by household 
in 2010 

Ropani 0.062 (0.026) 0.019 

Household was in the second 20% of the sample 
according to wealth indicators recalled from 2010

 
= 1 

 -0.476 (0.319) 0.136 

Household was in the middle 20% of the sample according 
to wealth indicators recalled from 2010 = 1 

 -0.333 (0.318) 0.295 

Household was in the fourth 20% of the sample according 
to wealth indicators recalled from 2010 = 1 

 -0.578 (0.323) 0.074 

Household was in the upper 20% of the sample according 
to wealth indicators recalled from 2010 = 1 

 -0.429 (0.358) 0.231 

Distance from house to river in 2010 minutes on foot 0.037 (0.011) 0.001 

Distance from house to road-head in 2010 minutes on foot -0.015 (0.003) 0.000 

Distance from house to market in 2010 minutes on foot 0.013 (0.003) 0.000 

Observations  610   

Notes: Logit regression. Variables are estimates, based on recall data or reconstructed from the composition of the 
household at the time of the survey. Explanatory variables expressed as x = 1 represent binary variables taking values 
of either 0 or 1. The dependent variable is 1 if the household is in the intervention group, and 0 if the household is in the 
comparison group. The coefficients represent the contribution of each explanatory variable/characteristic to the 
probability that a woman participates in the project. 
 
 
The final set of variables used in the matching process were identified using a 
backwards stepwise regression to identify those variables correlated with being in an 
intervention group at p-values of 0.20 or less. Nineteen such variables were identified. 
Table A3.2 shows the results of the logit model restricted to this final (restricted) set of 
matching variables. 
 
 
Table A3.2: Estimating the propensity score: parsimonious model for overall 
sample 

  
Coefficient 

Standard 
error 

p-value 

Number of household members  -1.128 (0.821) 0.170 

Number of adults in household  2.395 (1.278) 0.061 

Number of children in household  1.138 (0.824) 0.167 

Number of children <12 in household  1.273 (0.746) 0.088 

Number of dependents in household  -1.289 (0.744) 0.083 

Number of adults in household fit and able to work  -1.276 (0.746) 0.087 

Household head is over 60 years old = 1  0.247 (0.148) 0.095 

Household head is away from home = 1  -0.375 (0.152) 0.014 

Household head has basic literacy = 1  -0.247 (0.128) 0.055 

Household head is Janajatis = 1  -0.291 (0.185) 0.117 
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Coefficient 

Standard 
error 

p-value 

Some adult in the household has secondary education = 1  0.567 (0.173) 0.001 

Some household member(s) engaged in farming in 2010 = 
1 

 0.545 (0.354) 0.123 

Some household member(s) engaged in rearing livestock in 
2010 = 1 

 0.548 (0.316) 0.083 

Some household member(s) engaged in a formal 
employment in 2010 = 1 

 -0.454 (0.173) 0.009 

Area of land cultivated by household in 2010 ropani -0.023 (0.010) 0.024 

Area of land next to river cultivated by household in 
2010 

ropani 0.035 (0.015) 0.024 

Distance from house to river in 2010 minutes on foot 0.021 (0.006) 0.001 

Distance from house to road-head in 2010 minutes on foot -0.008 (0.001) 0.000 

Distance from house to market in 2010 minutes on foot 0.007 (0.001) 0.000 

Observations  610   

Notes: Logit regression. Variables are estimates, based on recall data or reconstructed from the composition of the 
household at the time of the survey. Explanatory variables expressed as x = 1 represent binary variables taking values 
of either 0 or 1. The dependent variable is 1 if the household is in the intervention group, and 0 if the household is in the 
comparison group. The coefficients represent the contribution of each explanatory variable/characteristic to the 
probability that a woman participates in the project. 

Defining the region of common support 

After estimating the propensity scores, the presence of a good common support area 
needs to be checked. The area of common support is the region where the propensity 
score distributions of the treatment and comparison groups overlap. The common 
support assumption ensures that ‘treatment observation has a comparison observation 
‘nearby’ in the propensity score distribution’ (Heckman, LaLonde and Smith, 19997). 
Since some significant differences were found between the intervention and 
comparison groups in terms of their baseline characteristics (as shown in Appendix 1), 
some of the women in the intervention group are too different from the comparison 
group to allow for meaningful comparison. We used a minima and maxima comparison, 
deleting all observations whose propensity score is smaller than the minimum and 
larger than the maximum in the opposite group (Caliendo and Kopeinig, 2008). Twenty 
of the 260 intervention households and 25 of the 325 comparison households 
interviewed were dropped because they lay outside the area of common support. 
Figure A3.1 illustrates the propensity scores and shows the proportion of women lying 
on and off the areas of common support, by treatment group. 
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Figure A3.1: Propensity score on and off area of common support 

 

 

Matching intervention households to comparison households 

Following Rosenbaum and Rubin (1983), after estimating the propensity scores and 
defining the area of common support, households are matched on the basis of their 
propensity score. The literature has developed a variety of matching procedures. For 
the main results presented in this Effectiveness Review we chose to employ the 
method of kernel matching. Kernel matching weights the contribution of each 
comparison group member, attaching greater weight to those comparison observations 
that provide a better match with the treatment observations. One common approach is 
to use the normal distribution with mean zero as a kernel, and weights given by the 
distribution of the differences in propensity score. Thus ‘good’ matches are given 
greater weight than ‘poor’ matches. 
We use the psmatch2 module in Stata using the default bandwidth of 0.06, and restrict 
the analysis on the area of common support. When using PSM, standard errors of the 
estimates were bootstrapped using 1000 repetitions (clustered by community), to 
account for the additional variation caused by the estimation of the propensity scores 
and the determination of the common support.8 

Check balancing 

For PSM to be valid, the intervention group and the matched comparison group need to 
be balanced, in that they need to be similar in terms of their observed baseline 
characteristics. This should be checked. The most straightforward method to do this is 
to test whether there are any statistically significant differences in baseline covariates 
between the intervention and comparison group in the matched sample. Efforts were 
made to ensure that the covariates were balanced across groups at p-values greater 
than 0.20. The balance of each of the matching variables after kernel matching is 
shown in Table A3.3. None of the variables implemented for the matching is statistically 
significant in the matched sample. 
 
 
 
 
 
 
 

0 .2 .4 .6 .8 1
Propensity Score

Untreated: Off support Untreated: On support

Treated: On support Treated: Off support
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Table A3.3: Balancing test on the restricted set of matching variables 

  Treated Untreated p-value 

Number of household members  7.079 7.183 0.690 

Number of adults in household  3.958 4.047 0.626 

Number of children in household  3.121 3.135 0.925 

Number of children <12 in household  1.938 1.941 0.981 

Number of dependents in household  2.417 2.486 0.654 

Number of adults in household fit and able to work  3.475 3.497 0.897 

Household head is over 60 years old = 1  0.250 0.266 0.688 

Household head is away from home = 1  0.642 0.630 0.799 

Household head has basic literacy = 1  0.108 0.095 0.637 

Household head is Janajatis = 1  0.158 0.140 0.574 

Some adult in the household has secondary education = 1  0.750 0.766 0.675 

Some household member(s) engaged in farming in 2010 = 
1 

 0.979 0.983 0.748 

Some household member(s) engaged in rearing livestock in 
2010 = 1 

 0.975 0.981 0.669 

Some household member(s) engaged in a formal 
employment in 2010 = 1 

 0.092 0.099 0.774 

Area of land cultivated by household in 2010 ropani 7.886 8.321 0.431 

Area of land next to river cultivated by household in 
2010 

ropani 2.870 3.120 0.521 

Distance from house to river in 2010 minutes on foot 10.529 11.087 0.550 

Distance from house to road-head in 2010 minutes on foot 97.692 99.691 0.826 

Distance from house to market in 2010 minutes on foot 107.940 108.390 0.961 

Number of observations  240 325 610 

Notes: Variables are estimates, based on recall data or reconstructed from the composition of the household at the time 
of the survey. Explanatory variables expressed as x = 1 represent binary variables taking values of either 0 or 1. 
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The left-hand columns of Table A3.4 shows that the balancing tests are also passed 
when using the full (unrestricted) set of matching variables. Only two variables in the 
complete set are unbalanced with p-values of less than 0.2. 
 

Table A3.4: Estimating the propensity score: non-parsimonious models 

  Treated Untreated p-value 

Number of household members  7.079 7.183 0.690 

Number of adults in household  3.958 4.047 0.626 

Number of children in household  3.121 3.135 0.925 

Only one adult in household = 1  0.013 0.015 0.784 

Number of children <12 in household  1.938 1.941 0.981 

Number of dependents in household  2.417 2.486 0.654 

Number of adults in household fit and able to work  3.475 3.497 0.897 

Household head is female = 1  0.129 0.180 0.127 

Household head has secondary education = 1  0.258 0.267 0.836 

Age of household head years 0.250 0.266 0.688 

Household head is over 60 years old = 1  48.396 48.898 0.688 

Household head is fit and able to work = 1  0.767 0.735 0.425 

Household head is away from home = 1  0.108 0.095 0.637 

Household head has basic literacy = 1  0.642 0.630 0.799 

Household head is Janajatis = 1  0.158 0.140 0.574 

Household head is Dalit = 1  0.208 0.227 0.627 

Some adult in the household has secondary education = 1  0.750 0.766 0.675 

Some household member(s) engaged in farming in 2010 = 
1 

 0.979 0.983 0.748 

Some household member(s) engaged in rearing livestock 
in 2010 = 1 

 0.975 0.981 0.669 

Some household member(s) engaged in casual labour in 
2010 = 1 

 0.742 0.719 0.582 

Some household member(s) engaged in a non-agricultural 
household business in 2010 = 1 

 0.100 0.146 0.124 

Some household member(s) engaged in a formal 
employment in 2010 = 1 

 0.092 0.099 0.774 

Household received remittances in 2010 = 1  0.467 0.408 0.193 

Area of land cultivated by household in 2010 ropani 7.886 8.321 0.431 

Area of land next to river cultivated by household 
in 2010 

ropani 2.870 3.120 0.521 

Household was in the second 20% of the sample 
according to wealth indicators recalled from 2010

 
= 1 

 0.175 0.181 0.865 

Household was in the middle 20% of the sample according 
to wealth indicators recalled from 2010 = 1 

 0.208 0.212 0.914 

Household was in the fourth 20% of the sample according 
to wealth indicators recalled from 2010 = 1 

 0.200 0.244 0.249 

Household was in the upper 20% of the sample according 
to wealth indicators recalled from 2010 = 1 

 0.200 0.224 0.513 

Distance from house to river in 2010 minutes on foot 10.529 11.087 0.550 

Distance from house to road-head in 2010 minutes on foot 97.692 99.691 0.826 

Distance from house to market in 2010 minutes on foot 107.940 108.390 0.961 

Observations  260 350 610 

Notes: Variables are estimates, based on recall data or reconstructed from the composition of the household at the time 
of the survey. Explanatory variables expressed as x = 1 represent binary variables taking values of either 0 or 1. 
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NOTES 
 

1 For more information on this process, refer to Marlise Turnbull and Edward Turvill, ‘Participatory 
Capacity and Vulnerability Analysis: a practitioner’s guide’, Oxfam (2012): http://policy-
practice.oxfam.org.uk/publications/participatory-capacity-and-vulnerability-analysis-a-practitioners-
guide-232411. 

2 This approach is described in ‘A Multidimensional Approach to Measuring Resilience’, Oxfam GB 
working paper, August 2013: http://policy-practice.oxfam.org.uk/publications/a-multidimensional-
approach-to-measuring-resilience-302641. 

3 It will be noted that in calculating these overall measures of resilience, each of the individual 
characteristics presented in Table 5.2 was weighted equally. This means that the index is weighted 
more towards characteristics of livelihood viability, integrity of the natural and built environment, and 
social and institutional capability, and less so towards the other two dimensions. Alternative weights 
could be given to the various characteristics and dimensions, which would necessarily result in 
changes in the overall indices and potentially in the magnitude of differences between the intervention 
and comparison groups.  

4 Cronbach’s alpha was used to measure this inter-item correlation. The Cronbach’s alpha obtained for all 
the indicators for the recalled 2010 data was 0.75. This alpha was increased to 0.76 by removing those 
items that had a low correlation with the others. The alpha derived for the index of change in wealth 
indicators was originally 0.74, and was increased to 0.76 by removing those items that were negatively 
correlated or had a low correlation with the others.  

5 Marco Caliendo and Sabine Kopeinig ‘Some Practical Guidance for the Implementation of Propensity 
Score Matching’, Journal of Economic Surveys, vol. 22(1) (2008), pages 31–72. 

6
 Paul R. Rosenbaum and Donald B. Rubin, ‘The Central Role of the Propensity Score in Observational 

Studies for Causal Effects’, Biometrika, vol. 70(1) (1983), pages 41–55. 
7
 James J. Heckman, Robert J. Lalonde and Jeffrey A. Smith, ‘The Economics and Econometrics of Active 

Labor Market Programs’, Handbook of Labor Economics, vol. 3, part A (1999), pages 1865–2097. 

8 Bootstrapping is a statistical procedure where repeated samples are drawn from the original sample with 
replacement. This results in a statistical distribution of parameter estimates (the sampling distribution). 
The bootstrapped standard error is the standard deviation of this sampling distribution and it can be 
shown that as the number of repeated samples becomes large, provided certain technical conditions 
are met this is a good estimate for the standard error of the estimate. 

http://policy-practice.oxfam.org.uk/publications/participatory-capacity-and-vulnerability-analysis-a-practitioners-guide-232411
http://policy-practice.oxfam.org.uk/publications/participatory-capacity-and-vulnerability-analysis-a-practitioners-guide-232411
http://policy-practice.oxfam.org.uk/publications/participatory-capacity-and-vulnerability-analysis-a-practitioners-guide-232411
http://policy-practice.oxfam.org.uk/publications/a-multidimensional-approach-to-measuring-resilience-302641
http://policy-practice.oxfam.org.uk/publications/a-multidimensional-approach-to-measuring-resilience-302641
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