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Box A.1: Identification strategy: persistent lower impact/extensive risk

Treatment vs. control regions

In the case of persistent lower impact disaster events, the strategy relies on 
historical data held in the Desinventar database. Based on the frequency of events 
during the period 1988–1998, each region is assigned to the treatment group if 
its frequency is higher than the median of the distribution or to the control group 
if the frequency is lower than the median. The threshold, in each country, allows 
the differentiation of those regions that are more at risk of suffering persistent lower 
impact disasters (treatment) from others that are less prone to experience these 
disasters (control).

In an attempt to assess the robustness of the results, additional treatment groups 
(and control groups, therefore) are considered based on alternative thresholds 
defined around the value of the median (See Table A.1 below). 

For instance, for Nepal, the median of the distribution of natural disasters in the 
period 1988–1998 per area is 39. Therefore, treatment groups – those largely 
exposed to persistent lower impact disasters – are defined as those areas that 
experience 39 or more events during this period (and control groups, less than 39 
events). Alternative models are run with treatment groups being defined using 29 
and 49 disaster events as thresholds. 

Table A.1. Treatment groups per country

In the case of concentrated high impact risk, for each district or province where a 
high impact disaster was recorded between 1999 and 2009, the period is divided 
in two: one before the disaster (control) and one after the disaster (treatment).

The identification strategy 
 
Objective criteria are used to define control and treatment areas for persistent lower 
impact and concentrated high impact risk. For persistent lower impact risk treatment and 
control areas are identified based on an objective threshold: the median. 

                                                           
2 This was the case for models run for persistent low impact disasters. 
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For instance, for Nepal, the median of the distribution of natural disasters in the period 
1988–1998 per area is 39. Therefore, treatment groups – those largely exposed to 
persistent lower impact disasters – are defined as those areas that experience 39 or 
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Table A.1. Treatment groups per country 

 

Median  
Alternative treatment 

groups 

M
id  

1
id  

2
id  

Bolivia >1 >2  

Indonesia >7 >6 >9 

Mexico >100 >110 >90 

Mozambique (province) >71 >70 >72 

Mozambique (district) >3 >2 >4 

 
In the case of concentrated high impact risk, for each district or province where a high 
impact disaster was recorded between 1999 and 2009, the period is divided in two: one 
before the disaster (control) and one after the disaster (treatment). 

Nepal >39 >29 >49 

Philippines >12 >11 >13 

Vietnam >6 >5 >7 
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Box A.2: Identification strategy: concentrated high impact/intensive risk

In the case of concentrated high impact events the strategy relies on the 
occurrence of an event during the period being analysed (1999–2009). To 
elaborate a historical profile of the occurrence of high impact events a larger span 
of data and complex analysis would be needed; for example, to determine that 
a particular area is prone to earthquakes or other geological events a detailed 
geological analysis is needed and may require techniques that go beyond the 
scope of this study.

Treatment vs. control data

Provinces/districts are assigned as treatment or control areas based on the 
occurrence of a concentrated high impact event. This is a province/district 
considered as treatment if an event occurred during this period, or control in the 
case no event occurred.

Pre and post-event periods

In order to study the impact of disasters, in both concentrated high impact and 
persistent lower impact events analysis, the period 1999–2009 is split into two 
sub-periods: a pre-event period, and a post-event period. A pre-event period is 
defined as the years before the disaster occurred and the post-period as the years 
after the disaster occurred. To define this structural change four variables available 
on Desinventar are reviewed:

• �Frequency of disaster events during the year (i.e. number of data cards over 
time);

• �Number of deaths and missing people as a consequence of a disaster event 
during the year;

• �Number of damaged and destroyed houses as a consequence of a disaster 
event during the year, and;

• �Number of schools and hospitals destroyed as a consequence of a disaster 
event during the year.

First the number of data cards (event reports) is observed to see if there is a 
change in the trend at some point during the study period. If this measure does 
not show a clear break, the trends of the variables as listed above are reviewed. 
In some cases, the number of death and missing people is more useful to establish 
a pre/post-period than the number of schools and hospitals destroyed after a 
disaster event, or vice versa.

Estimation procedure: fixed vs. random effects

The argument to choose fixed (FE) or random effects (RE) relies on the nature of the 
problem being analysed, which is reflected in the structure of the error term  
of the equation. The data available in our case corresponds to a region (province or 
district) that is observed along a period of time. Each region has its own particular 
characteristics – represented by    . If these characteristics are assumed to be fixed 
during the period of time observed, then the fixed-effects estimator is considered. If 
these characteristics are assumed to follow a process, for instance to be affected 
by the economic cycle or another non-fixed event, then the random-effects estimator 
should be chosen and the error term becomes.

Annex 1 

The annex outlines the formula applied for the regression analysis, the identification 
strategies used for identifying treatment and control areas for both types of risk, an 
explanation of the application of both the fixed and random effect, and a table identifying 
the models applied in each country for persistent lower impact and concentrated high 
impact risk.   

Full sets of data identifying the time distribution of both persistent lower impact and 
concentrated high impact disasters are presented in Annex 2 of the main report (see 
CCC, 2011a), whilst Annex 3 and 4 of the main report details the results of each model 
for each variable for both types of risk. 

The regression 
This study used a difference in difference analysis, which measured the change induced 
by a particular treatment or event (the disaster). The following equation was estimated: 

1 2 3it i i t i t ity d p d p             

Where: 

 ity  is the outcome analysed (i.e. enrolment rate, child undernourishment) in 
province/district i  and period t ; t is the period of available data for each variable1  

 i  represents the particular characteristics of each region; 
 id  is a dummy variable that takes the value of 1 if province/region or 

municipality/district is considered a treatment area, or 0 if it is a control area;  
 tp  is a dummy variable that takes the value of 1 if the observation corresponds to 

a post disaster period, or 0 if the observation corresponds to a pre disaster 
period;  

 i td p  is the multiplication of the previous two dummy variables, and the coefficient 
of this term will indicate the ‘impact’ of the disaster event observed in period t  on 
the outcome variable (our main interest); and 

 it  is the error of the equation.  
 

The method is interested in estimating the value of 3 that measures the impact of 
disasters on children’s welfare.  

                                                           
1 This is not always consistent for variables within or between country data sets 
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It could be argued that in a 10 year period these characteristics may not change 
significantly, and thus, by choosing the fixed-effect (FE) estimator, the identification of 
the effect of a disaster event on children’s outcomes would not be affected.

However, it could be argued that the period observed is long enough to have a 
significant change in a regions’ characteristics. If these changes affect children’s 
vulnerability, the estimates of the effect of a disaster on children’s welfare status could 
be biased. By choosing the random-effects (RE) estimator, the process behind the 
region’s characteristics is controlled for, and the estimates recover the isolated effect 
of the disaster event on the dependent variable.

Although the coefficient of interest is, ß3 it should be noted that the fixed effect 
estimator does not provide estimation for the coefficient of d1. The reason for this is 
that the estimation process applies the average of the value of each variable within 
the same period to each observation. Given that d1 does not change along the 
period of observation for each period its value is the same as the average. This is 
not the case of the random-effects estimator. 

The following table summarises the models that are run for each country’s 
development indicator in the case of external risks, considering the different treatment 
groups defined for each country, as well as the time distribution of disasters (see 
Annex 2 of the main report; CCC, 2011a). In the case of the models assessing 
concentrated high impact disasters, no alternative thresholds are considered to define 
treatment and control areas as mentioned earlier. Therefore, only FE and RE are 
reported for each model.

Table A.2: List of models per country

another non-fixed event, then the random-effects estimator should be chosen and the 
error term becomes it i  . 
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the random-effects estimator.  

The following table summarises the models that are run for each country’s development 
indicator in the case of external risks, considering the different treatment groups defined 
for each country, as well as the time distribution of disasters (see Annex 2 of the main 
report; CCC, 2011a). In the case of the models assessing concentrated high impact 
disasters, no alternative thresholds are considered to define treatment and control areas 
as mentioned earlier. Therefore, only FE and RE are reported for each model. 

Table A.2: List of models per country 

 

Model Indicator for evaluating persistent lower impact disasters 
in each country 

(1) (2) (3) (4) (5) (6) 

Bolivia3 
M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE - - 

Indonesia 
M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 

                                                           
3 The median of the distribution of persistent low impact disasters per province in the period 1999-2009 is 1. 
Therefore, we only use 2 as an alternative threshold to define treatment areas, as using 0 would imply that 
all areas in Bolivia were treatment areas and no estimates would be produced. 

Mexico 
M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 

Mozambique 
(province) 

M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 

Mozambique 
(district) 

M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 

Nepal 
M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 

Philippines 
M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 

Vietnam 
M
id - FE 

M
id - RE 

1
id - FE 

1
id -RE 

2
id - FE 

2
id -RE 
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Research ReportResearch Report

• �A young tsunami survivor works with 
her teacher and classmates in one 
of 160 quake-resistant, child-friendly 
schools built in Aceh and Nias, 
Sumatra, Indonesia, 2008 (Photo: 
Estey, UNICEF)


