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Effectiveness of Coping Strategies for Livelihood Support: Lessons from 2015 

Nepal’s Earthquake 

Nirmal Kumar Raut, PhD2 

Abstract 

Background: Nepal experienced two major earthquakes in April and May of 2015 resulting into substantial 

losses of lives and property. At household level, the earthquake had an adverse effect on consumption/food 

security, productive assets and other socio-economic indicators such as health and education. In order to 

minimize/mitigate the adverse effects, households resorted to various coping strategies to support their 

livelihood, more importantly borrowing, selling of assets and livestock, public and private cash and in-kind 

assistance and receipt of remittances. Now that five years have already passed since the earthquake, there 

is no systematic study after the earthquake that makes a quantitative assessment of the effectiveness of these 

ex-post coping strategies. This study attempts to fulfill this gap.  

Research issues/Objectives: The main objective of this study is to empirically analyze the effectiveness 

of various coping strategies adopted by the household after the earthquake. The study is expected to single 

out the most effective coping strategy/strategies that helped households to mitigate the adverse effects of 

earthquake. Hence, the research questions I ask are the following: 

1) What is the status of livelihood recovery?  

2) What coping strategies did the household adopt after the earthquake? 

3) Which of these coping strategies were effective to support their livelihood? 

Methodology: The study uses The Policy and Science for Health, Agriculture and Nutrition Survey-Nepal 

(PoSHAN) data. These are cross-sectional datasets with some longitudinal overlap collected, before and 

after the earthquakes, in 2013, 2014, 2015 and 2016 respectively. This study uses cross sectional part of the 

2013 and 2016 survey. Empirical analysis using differences-in-differences (treatment-control and before-

after design) method is used. For simplicity, the results are presented in box, tables and graphs.   

Key Results: The study finds that the households in the earthquake affected areas are recovering their 

livelihood. The most important ex-post coping strategies were remittances followed by borrowing and sale 

of assets. The effectiveness exercise, however, identified remittances as the only effective coping strategy 

that helped households recover their livelihood in the post-earthquake Nepal. 
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1. Introduction 

 

Natural disaster has a disproportionate effects on livelihood of rural population in developing 

countries. The effect on livelihood is normally direct and adverse; this is because the rural 

population mostly depend on agriculture, and natural disaster would potentially destroy 

agricultural system such as agricultural infrastructure (e.g., arable lands, irrigation system and rural 

roads) including that of the stored seeds, field crops and farm equipment. This means that the risk 

to food insecurity of the rural population is high (Chapagain & Raizada, 2017).  This concern about 

food security is more important to poor population since they are more vulnerable to these types 

of crisis. Likewise, other important sources of livelihood such as on-farm and off-farm 

employment, rural tourism and natural resources are also adversely affected by natural disaster. 

This further worsen the ability of poor and vulnerable population to recover from the loss in 

livelihood thus intensifying food insecurity. Hence, it is important to focus on the recovery of their 

livelihoods after the natural disaster.  

In developing countries, the ability of households to insure against vulnerabilities to natural 

disaster is limited because of the inefficient insurance markets (Townsend, 1995). As such 

households try to smooth their consumption standards mostly through increased labor force 

participation (Beegle, Dehejia, & Gatti, 2006; Ito & Kurosaki, 2009), selling livestock (Hoddinott, 

2006), private transfers (Jack & Suri, 2014) and diversification of income source (Kochar, 1999; 

Porter, 2012). 3 However, some adaptation strategies may not be able to ensure affected households 

either because the disaster is of an unprecedented scale or because of the technological, 

environmental and economic constraints faced by the households (Fafchamps, 1999; Fafchamps, 

Udry, & Czukas, 1998). Hence, it is extremely important to understand the type and effectiveness 

of coping strategies adopted by households; this will help designing safety net programs; quickly 

responding through public interventions during periods of crises; and guiding the society/state to 

invest on strategies that households can adopt given the particular constraint it faces. 

Several papers investigate the effect of natural disaster on household welfare usually measured in 

terms of agricultural production and food consumption in developing countries, mostly showing 

adverse effects (see, for example, Arouri, Nguyen, & Youssef, 2015; Dercon, Hoddinott, & 

Woldehanna, 2005; Fafchamps & Lund, 2003; Jack & Suri, 2014; Nelson et al., 2009; Ringler, 

Zhu, Cai, Koo, & Wang, 2010). Few studies assess empirically further to analyze the type of 

coping strategies used. Most of these studies find borrowing, private transfers, dissaving, sale of 

assets, public transfers and reallocation of household resources especially labor as the common 

strategies (Akampumuza & Matsuda, 2016; Sawada, 2007; Sawada & Shimizutani, 2008).   

In South Asia, there are limited evidence that empirically identify the type of coping strategies that 

the households adopts after natural disaster. Many studies are done in Bangladesh after the 1998 

flood, the worst flood ever in the history of the country that inundated two-thirds of the country 

which lasted for more than two months (Shah, 1999). These studies show that remittances, 

 
3 See  Skoufias (2003) to understand more about the mechanisms for risk management from crises and natural 

disasters.  
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borrowing (also through micro-credit programs), selling assets, skipping meals and migrating from 

flood affected areas as the important coping strategies (Del Ninno, Dorosh, & Smith, 2003; 

Khandker, 2007; Mohapatra, Joseph, & Ratha, 2012). In Sri Lanka, a study by Gunawardena & 

Baland (2016) attributes clear policy guideline followed by the government for the fair allocation 

of new houses resulting into more equal distribution of housing facilities.  

Although there are now several studies that analyze the impact of natural disaster and document 

the response strategies of the households, limited evidence exist suggesting whether these 

strategies are effective to mitigate the negative effects of natural disaster (see, for example, 

(Akampumuza & Matsuda, 2016; Arouri et al., 2015; Sawada & Shimizutani, 2008). All these 

studies record the effectiveness in countries outside of South Asia. To the best of my knowledge, 

there are no studies in South Asia that empirically document the effectiveness of coping strategies. 

In this study, in addition to analyzing whether the households have recovered their livelihood and 

what coping strategies households used, I therefore try to document whether the coping strategies 

were effective. I briefly present the research questions as follows: 

 

a. Whether the households have recovered their livelihood?  

b. What were the livelihood coping strategies adopted by the households? 

c. Which of the livelihood coping strategies were most effective? 

 

Section 1 introduces the paper and present some review of international literature. Section 2 

reviews the studies in Nepal with a particular focus on the effect of Nepal’s earthquake on 

livelihood and the recovery strategies. Section 3 is the main part of the paper which discusses data 

and empirical strategy used, and then presents and analyzes the results. Section 4 discusses the 

result and Section 5 concludes the paper with few recommendations.   

 

2. A review of the effect of Nepal’s earthquake 2015 on livelihood and recovery strategies 

 

Nepal was struck by two major earthquakes of 7.8 and 7.3 Richter scale on 25th April and 12th 

May 2015 respectively followed by more than 400 aftershocks. The earthquake had a severe 

impact on people’s assets and livelihood which will have a grave long term socio-economic impact 

on people and communities (UN-OCHA, 2015). According to Post Disaster Needs Assessment 

(PDNA), lives of one-third population was affected with 8790 deaths and 22300 injuries and the 

total value of damages and losses estimated was about 7 billion US dollars (NPC/GoN, 2015).  A 

total of 32 districts were affected out of which 14 districts were highly affected while others were 

less affected (See Table 1). In addition to its direct impact on private and public infrastructure it 

indirectly resulted into the worsening socio-economic, psychological, health, environmental and 

various other effects (Raut, 2019). Of more importance is the effect of earthquake on people’s 

livelihood.  
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Table 1: Earthquake affected districts 

Highly affected Districts Okhaldhunga, Dolakha, Ramechhap, 

Sindhupalchok, Kavrepalanchok, Sindhuli, 

Bhaktapur, Kathmandu, Lalitpur, Rasuwa, 

Nuwakot, Dhading, Gorkha and Makwanpur 

Less affected Districts Sankhuwasabha, Bhojpur, Dhankuta, 

Khotang, Solukhumbu, Chitwan, Tanahun, 

Lamjung, Kaski, Parbat, Baglung, Myagdi, 

Syangja, Palpa, Gulmi, Arghakhanchi and 

Nawalparasi 

Source: NRA Website  

The earthquake resulted into about US$ 283.7 million worth of damage in the agricultural sector, 

with maximum losses in hills and mountains of the affected areas due to burial of stored seeds, 

damage of agricultural lands and destruction of storage structures (Gauchan, Joshi, & Ghimire, 

2017). According to the assessment report of Biodiversity International and National Genebank 

that was carried out in seven earthquake affected districts (Dhading, Gorkha, Lamjung, Kavre, 

Makawanpur, Nuwakot and Rasuwa), there has been a  loss of 104 acres of different crops and 68 

crops became endangered from the disaster.  As a result, the agricultural sector in the fiscal year 

2014/15 grew merely by 1.7 percentage points suggesting immense losses of farm infrastructure 

such as irrigation canals as well as the household’s productive assets such as land, plantations, 

livestock and machineries (Epstein et al., 2018; SAWTEE, 2015) 

 

According to Joshi & Joshi (2018), the disaster affected livelihoods of about 2.29 million 

households and 5.6 million workers across 32 affected districts, resulted in losses amounting to 94 

million workdays and NRs. 17 billion of personal income (equivalent to 2 percent of total disaster 

effect) in FY 2015/16.  They estimated that 46 million workdays would be lost in agricultural 

sector, 860,000 workers in commerce and industry, of which 33.9 percent were women and at least 

840,000 workers (52 percent being women) in tourism sector affected by the earthquake. 

According to the CDPS survey, 3 percent of the surveyed respondents reported having changed 

their usual occupation while 16.5 percent reported that the earthquake affected their traditional 

occupation (CDPS/TU, 2016).  

 

There are limited scientific evidence in Nepal that studies the recovery/coping strategies household 

resorted to after the earthquake. Mishra et al. (2017) use qualitative approach to examine the ‘early’ 

recovery path of 30 earthquake-affected mountain communities in Nepal (called resilient 

communities) and the factors that are instrumental to such early post-disaster recovery. Out of four 

major dimensions of recovery that are examined: infrastructure, economic, social and 

psychological, the study finds that the economic recovery was the slowest of all in most of the 

communities. The study further finds that social capital, connectivity, access to natural resources, 

and entrepreneurship were the important enabling factors to resilience and recovery. Similarly, 
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Chatterjee & Okazaki (2018) conduct research to understand the household and livelihood 

recovery within the first two years of the earthquake in cultural town of Bungamati, in Lalitpur 

district of Nepal. Using participatory mapping followed by narrative analysis of interviews among 

shop owners, the study identified six household assets: natural, cultural, physical, social, economic 

and human assets. The results suggest that they resort to various coping strategies to recover these 

assets; major ones identified being intensification of the use of capitals, drawing upon the stocks 

of social capital and reduction in consumption and expenditure. Using qualitative approach to 

understand the local or community level needs for post disaster recovery in Barpak, He (2019) 

finds that people are more concerned about the sustainable solutions to their needs such as 

resettlement, land ownership, new houses and productive jobs. Epstein et al., (2018) conducts an 

exploratory study in Dolakha district in a year after the earthquake to understand the factors that 

effects smallholder farmers’ ability to recover from the earthquake. The study shows that the cash 

and food aid, increased labor demand (and hence incremental wages), and social network were the 

most important mechanisms to recover from the earthquake. More importantly the study finds that 

the household who recovered earlier than others had broad social networks, both within villages, 

in Kathmandu, and in countries abroad.  These studies are helpful providing insights about the 

status of recovery and identify the coping strategies to the recovery. However, the design of these 

studies are limited to particular earthquake affected area/s and may not be representative of the 

other areas. Likewise, these studies are either descriptive or exploratory which limits their ability 

to test statistically the impact of the earthquake, identify the coping strategies, and more 

importantly, document the effectiveness of the strategies.  

One recent study by Thorne-Lyman et al. (2018) uses similar survey data used in this study 

(PoSHAN)  to assess nutritional resilience of children under 5 years old in earthquake affected 

areas of Nepal. The study uses 2014 and 2016 waves of survey and tests whether the 

anthropometric measures of children improved after the earthquake. The study finds that the 

growth measures of children either remained comparable or improved after the earthquake. The 

study also shows that more than 50 percent households in earthquake affected areas have recovered 

from ‘business failure’, ‘damage house’, ‘loss of crop’, and ‘loss of cattle/livestock/poultry’ while 

majority reported that they have not recovered from ‘loss of employment’ and ‘loss of money and 

valuables’. This study does not explicitly discuss coping strategies but points out that the 

intensification of child-focused relief and rehabilitation programs such as the promotion of 

nutrition- related programs (e.g., infant and young child feeding, preventing distribution of 

breastmilk substitutes, distributing micronutrient powder, and screening and referral cases of 

severe acute malnutrition delivered through a “Child Nutrition Week”) may have induced 

nutritional resilience. One important concern of this study is that not all villages in the earthquake 

affected districts were equally affected. Only one village in each earthquake affected districts was 

selected for the study; of them, except for Thuman VDC in Rasuwa, all other villages in other 

districts were either unaffected or less affected. Another concern is that the study simply compares 

the nutritional and growth outcomes before and after the earthquake only in earthquake affected 

areas. Hence, it is difficult to attribute any changes in outcomes to the earthquake. In other words, 

there is no comparison/control group and hence we cannot establish causal link between the 

earthquake and the study outcomes.  This study addresses both the concerns raised above.  
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3. An empirical assessment of the effect of Nepal’s earthquake on livelihood, types of 

coping strategies and their effectiveness  

 

3.1. Data and Method 

I use subset of a cross section data from two rounds of the PoSHAN Community study which is a 

nationally representative household surveys from 2013 to 2016 (John Hopkins University, Tufts 

University, & Feed the Future Innovation Lab for Nutrition, 2019).  In order to analyze the data, I 

use questions asked to the households relating to their socio-economic and demographic 

characteristics, food security situation including household total consumption expenditure, and 

coping strategies used to smooth food consumption. The survey also collects information relating 

to the household agricultural practices, health and nutritional status of 0-5 years children and 

women of reproductive age.  

Using stratified random sampling, the survey selects seven VDCs/districts from each of the three 

agro-ecological zone and then 3 wards from each VDC/district selected.4 Hence a total of 21 wards 

are selected from each agro-ecological zone or a total of 63 wards across the country.5 The 

interviews were conducted with 4286, 4947, 3199 and 5097 households respectively from the 

surveys in 2013, 2014, 2015 and 2016 respectively.  

In this paper, I use sub-sample of survey data from the first and the fourth rounds conducted in 

2013 and 2016 respectively; this provides me an ideal setting for before-after analysis. The main 

criteria I used to sub-sample the data is whether the particular VDC was affected by 2015 

earthquake. Notably, this paper utilizes post hoc sample of affected and unaffected villages; this is 

because the PoSHAN community study was undertaken with a different objective/research 

question in mind and not to analyze the differential impact of earthquake on health and other 

outcomes across villages.  

Government of Nepal, for the purpose of prioritizing disaster aid and relief, divided the affected 

districts into five categories: “Severely hit”, “crisis hit”; “hit with heavy losses”, “hit” and “slightly 

affected” (National Planning Commission/ Government Of Nepal, 2015). However, it should be 

noted that the villages within each district were struck by the earthquake of varying intensities. I 

use this variation in intensity measured by Modified Mercalli (MM) scale to identify the impact of 

the earthquake across time and households.  

 

 

 

 

 

 
4 One VDC was selected from each district.  
5 For details about the sampling design of the PoSHAN community study, see RDW et al., (2018).  
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Map: Earthquake affected and non-affected VDCs selected for study 

 

 

I use the measure of earthquake developed by Nepal Society for Earthquake and Technology 

(NSET) and further follow the standard literature to distinguish between affected and unaffected 

villages. NSET measures Nepal’s 2015 earthquake using MM scale ranging from intensity 5 (as 

lowest) to intensity 9 (as highest). The information is available at village level for the 12 districts 

affected by the earthquake. I then define treatment village with MM scale of at least 7 and control 

village with MM scale lower than 7; this treatment-control assignment is based on Paudel and Ryu 

(2018) and Chaulagain, Gautam, and Rodrigues (2018). Accordingly, I consider Thuman VDC in 

Rasuwa district as an affected (or a treatment) village and, Thulopakhar and Saipu VDCs in 

Sindhuplachok and Ramechaap districts respectively as unaffected (or control) villages. This gives 

me a pooled cross section sample of 281 households. 6 

This study conducts regression analysis based on difference-in-differences method (Wooldridge, 

2010) to test the hypotheses or answer the research questions formulated above in section 1. The 

biggest attraction of DiD method is its simplicity and its potential to address many of the 

endogeneity problems that typically arise when comparisons are made between heterogeneous 

groups/individuals (Meyer, 1995). Here the comparison is made between the outcomes across 

 
6 This sub-sample is derived after accounting for missing values and various other concerns in the survey.   
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treatment and control groups before and after the natural event.7 The basic DiD model is expressed 

in equation (1). This is the model we use to answer the first two research questions postulated in 

section 1.  

Yijt = α + β
1

affectedj + β
2

affectedj ∗ 𝑡𝑡 + β
3

Xit + dj + 𝑡𝑡 + εjt………………………. (1) 

In equation 1, Yijt is the outcome of interest. For example, consumption expenditure of household 

𝑖 in village 𝑣 at time 𝑡. It may also represent the particular coping strategy adopted by the 

household. In that case, it will take the value 1 if the household adopts the particular coping 

strategy and 0 if otherwise. affectedj is the village highly affected by the earthquake i.e., if the 

MM scale is at least 7, affectedj is equal to 1 and 0 if otherwise. affectedj ∗ 𝑡𝑡 is an interaction 

between affectedj dummy and time dummy 𝑡𝑡. Hence 𝑡𝑡 is a time dummy equals to 1 if the 

observation is from survey year 2016 i.e. after the earthquake and 0 otherwise. Xit is other 

household and household head characteristics that are controlled in equation (1). We control for 

household characteristics such as gender, marital status, age, age squared, and years of schooling 

and caste of the household head. dj represents district fixed effects. The district fixed effect will 

capture the effects of unobserved heterogeneity at the district level. εjt is the random error term 

clustered at ward level. This is to allow any correlation across the households within a particular 

ward. Here, the coefficient of interest is β
2
 which yields the estimate of the impact of earthquake 

on particular outcome chosen on the right hand side of equation (1). This is also called the DiD 

coefficient. If the coefficient is positive and significant for the equation that evaluates the effect of 

earthquake on consumption expenditure, this means that the households have fully recovered their 

livelihood. However, if it is insignificant but positive, this means that they are recovering (or in 

the process of recovery) while negative coefficient would mean that they have not recovered. 

Likewise, for the equation on coping strategies, positive and significant coefficient would mean 

that the probability of the household to adopt particular coping strategy is higher.  

The effectiveness of the coping strategy is tested by using equation (2) expressed below.  

 

Yijt = α + δ1affectedj + δ2𝑆𝑖 + δ3affectedj ∗ 𝑆𝑖 +  δ4affectedj ∗ 𝑡𝑡 + δ5affectedj ∗ 𝑆𝑖 ∗ 𝑡𝑡

+ δ6Xit + dj + 𝑡𝑡 + ϵjt … … … … (2) 

In equation (2), Yijt is the household consumption expenditure. On the right hand side, other 

variables are as defined in equation (1) above. 𝑆𝑖 is the particular coping strategy adopted by the 

households; affectedj ∗ 𝑆𝑖 is the interaction between affectedj dummy and the particular coping 

strategy 𝑆𝑖; affectedj ∗ 𝑡𝑡 is the interaction between affectedj dummy and time dummy 𝑡𝑡; and 

affectedj ∗ 𝑆𝑖 ∗ 𝑡𝑡 is the interaction among affectedj dummy, the particular coping strategy 𝑆𝑖, and 

time dummy 𝑡𝑡. Here the coefficient estimate δ5 shows whether the particular coping strategy is 

 
7 For details on differences-in-differences method, see (Lechner, 2010; Wooldridge, 2010) 
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effective or not. This is the DiD coefficient here.8 If the coefficient is positive and significant, we 

interpret the coping strategy as effective.  

3.2. Results 

3.2.1. Effects on Consumption 

Our results show that the consumption expenditure made by the households in the affected areas 

increased by Rs. 1000 after the earthquake. This indicates that these households have gradually 

improved their livelihood after the earthquake. Surprisingly, the same in the not-affected areas 

have actually deteriorated. The difference-in-differences statistics, however, show that the 

improvement is not significant. This is based on before-after comparison between affected and 

non-affected areas. We can thus infer that the households in the earthquake affected areas are in 

the process of recovery of their livelihood.  

Figure 1: Effect of Earthquake on Consumption expenditure by Year and Earthquake 

intensity  

 

Source: Calculated from PoSHAN Survey 2013 and 2016 

Box 1: Difference-in-differences results for consumption expenditure 

 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: The difference in difference estimates are derived from regression equation with log of real consumption 

expenditure as a dependent variable. Regression is conducted only for sub-sample of the full sample (Result do not 

change with full sample). Except for DID variable i.e. dummy for highly affected VDC, time dummy and interaction 

 
8 Since this coefficient involves interaction term of three variables, it is also called triple difference estimator or 

more generally difference-in-difference-in-differences.  

13679.657

8962.6578824.325
9928.61

0

2000

4000

6000

8000

10000

12000

14000

16000

Not-affected Highly Affected

Year 2013 Year 2016

Difference in Difference= 0.535 (0.474) 

 

 



11 

 

between them, we also control for other household characteristics such as gender, marital status, age, age squared, 

years of schooling and caste of the household head. Here, DID estimator is the interaction between time dummy and 

a dummy for highly affected VDC. Error terms are clustered at ward level. District fixed effects are controlled for.  

3.2.2. Types of Coping Strategies  

Remittance 

Remittance is one of the most important coping strategies in developing countries. In figure 2 

below, we observe that the receipt of remittances increased from 15.40% to 35.70%. This means 

that the households receiving remittances more than doubled after the earthquake. The same in the 

case of non-affected households decreased, although marginally. The difference-in-differences 

estimates in box 2 shows that this increase is statistically significant at 1 percent level. The result 

shows that the probability of receiving remittances by the households in the earthquake affected 

areas increased by 30 percentage point vis-à-vis the households in the non-affected areas. This 

means that remittances was one of the most important coping strategies that the households 

resorted to after the earthquake.  

Figure 2: Remittance as a coping strategy 

 

Source: Calculated from PoSHAN Survey 2013 and 2016 

Box 2: Difference-in-differences results for remittances 

 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: The difference in difference estimates are derived from regression equation with remittances as a dummy 

dependent variable. Except for DID variable i.e. dummy for highly affected VDC, time dummy and interaction 

between them, we also control for other household characteristics such as gender, marital status, age, age squared, 
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years of schooling and caste of the household head. Here, DID estimator is the interaction between time dummy and 

a dummy for highly affected VDC. Error terms are clustered at ward level. District fixed effects are controlled for.  

 

Loan 

People may need to borrow to smooth their consumption. Figure 3 shows that the borrowing 

increased in earthquake affected areas. The increment was however marginal; loan receiving 

households increased by 2 percentage points. The difference-in-differences estimates in box 3, 

however, shows that this increase is statistically significant at 5 percent level. The result exhibits 

that the probability of the households receiving loan increased by 20 percentage points in the 

earthquake affected areas vis-à-vis not affected areas. It can thus be inferred that borrowing was 

also another important coping strategies the households adopted.  

Figure 3: Loan as a coping strategy 

 

Source: Calculated from PoSHAN Survey 2013 and 2016 

Box 3: Difference-in-differences results for loan 

 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Note: The difference in difference estimates are derived from regression equation with loan as a dummy dependent 

variable. Except for DID variable i.e. dummy for highly affected VDC, time dummy and interaction between them, 

we also control for other household characteristics such as gender, marital status, age, age squared, years of schooling 

and caste of the household head. Here, DID estimator is the interaction between time dummy and a dummy for highly 

affected VDC. Error terms are clustered at ward level. District fixed effects are controlled for.  

Sale of Assets 

Households may need to sale their household assets in order to smooth their consumption after the 

natural disaster. For example, households may resort to selling land, house, farm equipment etc. 

Figure 4 shows there is an appreciable increase in sale of assets in earthquake affected areas by 

about 6 percentage point. In less affected areas, the sale of assets have actually decreased after the 

earthquake. The difference-in-differences result in box 4 is also consistent with the findings from 

descriptive statistics. The probability of the households selling assets increased by about 10 

percentage points in earthquake affected areas vis-à-vis non-affected areas. This is also statistically 

significant at 5 percentage level.  

Figure 4: Sale of Assets as coping strategy 

 

Source: Calculated from PoSHAN Survey 2013 and 2016 

 

Box 4: Difference-in-differences results for sale of assets 

 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Note: The difference in difference estimates are derived from regression equation with sale of assets as a dummy 

dependent variable. Except for DID variable i.e. dummy for highly affected VDC, time dummy and interaction 

between them, we also control for other household characteristics such as gender, marital status, age, age squared, 

years of schooling and caste of the household head. Here, DID estimator is the interaction between time dummy and 

a dummy for highly affected VDC. Error terms are clustered at ward level. District fixed effects are controlled for.  

 

Sale of Livestock 

In addition to the question about the sale of assets, the survey also separately asks whether the 

households sold their livestock after the earthquake. It can be seen in figure 5 that the households 

selling livestock increased remarkably in the affected areas whereas it decreased in the non-

affected areas. The difference-in-differences estimates in box 5, however, show that this increase 

in the sale of assets is not statistically significant. This indicates that selling of livestock was not 

an important coping strategy after the earthquake.  

Figure 5: Sale of Livestock as a coping strategy 

 

Source: Calculated from PoSHAN Survey 2013 and 2016 

 

Box 5: Difference-in-differences results for sale of livestock 

 

 
Robust standard errors in parentheses 
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*** p<0.01, ** p<0.05, * p<0.1 

Note: The difference in difference estimates are derived from regression equation with sale of livestock as a dummy 

dependent variable. Except for DID variable i.e. dummy for highly affected VDC, time dummy and interaction 

between them, we also control for other household characteristics such as gender, marital status, age, age squared, 

years of schooling and caste of the household head. Here, DID estimator is the interaction between time dummy and 

a dummy for highly affected VDC. Error terms are clustered at ward level. District fixed effects are controlled for.  

 

Paid wage work 

Labour force participation is another way to support the livelihood in the disaster-hit areas. Figure 

6 shows that the households reporting working in a paid wage work declined in both the earthquake 

affected and non-affected areas. The difference-in-differences estimate, although positive, is not 

significant. This means that paid wage work was also not the important coping strategy.  

Figure 6: Paid wage work as coping strategy 

 

Source: Calculated from PoSHAN Survey 2013 and 2016 

Box 6: Difference-in-differences results for wage work 

 

 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: The difference in difference estimates are derived from regression equation with paid wage work as a dummy 

dependent variable. Except for DID variable i.e. dummy for highly affected VDC, time dummy and interaction 
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between them, we also control for other household characteristics such as gender, marital status, age, age squared, 

years of schooling and caste of the household head. Here, DID estimator is the interaction between time dummy and 

a dummy for highly affected VDC. Error terms are clustered at ward level. District fixed effects are controlled for.  

 

3.2.3. Effectiveness of Coping Strategies 

We also assessed which one of these important coping strategies were actually effective in the 

recovery of the livelihood in the earthquake affected areas. Since we found that remittance, loan 

and sale of assets were the most important coping strategies in the preceding section, we further 

test using empirical analysis whether which of these strategies were effective. Unfortunately, due 

to the unavailability of the data related to sale of assets that could be used in the effectiveness 

equation (2), the comparison was possible only between the remittances and borrowing.  The 

results showed that the remittance was the only coping strategies for the households to smooth 

their consumption and hence livelihood. This means that borrowing did not play an effective role.  

4. Discussion 

The results in the preceding section points out to a very interesting policy implications. We 

observed that the households in the earthquake affected areas are in the process of recovering their 

livelihood.  Since the post-earthquake survey was conducted nearly one year after the earthquake, 

it is plausible to assume that the households resorted to various strategies to cope with the adverse 

effects of earthquake on livelihood. Given the limited coping strategy covered in the survey, we 

show that the receipt of remittance, borrowing and the sale of assets increased significantly after 

the earthquake while the sales of livestock, paid wage work and other strategies did not increase 

as much. In Table 2 below, we therefore ranked these “significant” strategies in order of the 

magnitude of the DiD coefficient estimated using equation (1). Hence, remittance stands out to be 

the first, borrowing the second, and sale of assets as the third important coping strategies.   

Table 2: Summary of the results of coping strategies and their effectiveness 

Coping 

strategies 

Remittance Loan Sale of 

Livestock 

Sale of 

Assets 

Paid 

Wage 

Work 

Consume 

Seed 

Consume 

Wild 

Food 

Difference in 

Difference 

coefficients# 

0.296*** 

(0.060) 

0.201** 

(0.076) 

0066 

(0.039) 

0.099** 

(0.034) 

0.003 

(0.019) 

0.006 

(0.053) 

-0.005 

(0.047) 

Rank First Second  Third    

Effectiveness## Effective Not 

Effective 

 NA###    

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

#Note1: The difference in difference estimates are derived from separate regression equation for each coping strategies as a dummy 

dependent variable.  Except for DID variables i.e. dummy for highly affected VDC, time dummy and interaction between them, 

we also control for other household characteristics such as gender, marital status, age, age squared, years of schooling and caste of 

the household head. Here, DID estimator is the interaction between time dummy and a dummy for highly affected VDC.  Error 

terms are clustered at ward level. District fixed effects are controlled for.  
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##Note2: Effectiveness is computed by testing whether a particular coping strategy has been able to smooth consumption of the 

particular household. Here, we regressed real per capita household consumption expenditure on several control variables as 

mentioned in Note 1. In addition, we control for the interaction between the dummy for a particular coping strategy adopted by the 

household and dummy for highly affected VDC, and their interaction with timed dummy. Effectiveness is thus reported by a 

coefficient of the interaction of three dummy variables: dummy for a particular coping strategy adopted by the household, dummy 

for highly affected VDC, and a time dummy.  

###We cannot show the effectiveness of Sale of Assets as a coping strategy due to lack of sufficient observation. 

 

Our result is consistent with several other studies which show social networks/capital as the crucial 

strategy to cope with the disaster in developing economies. Social capital helps cushion the adverse 

effects of shocks by enhancing an access to transfers and remittances. 9 For example, Tse, Wei, & 

Wang (2014) show that the government aid as well as private transfers (remittances in cash and 

kind) increased significantly in the household with a larger networks after the Sichuan earthquake 

in China in 2008. Similarly, Nakagawa & Shaw (2004) show that the community with social 

capital and with a tradition of community activities helped earthquake-affected communities 

recover faster after the Kobe and Gujarat earthquakes in Japan and India respectively. Various 

other macro and micro literature suggests that remittances increased significantly in response to 

natural disaster (Mohapatra et al., 2012).  The World Bank (2016) also indicates that Nepal 

experienced a significant increment in the receipt of remittances after the earthquake (4.8% growth 

rate in March 2015 to 11.2% in April 2015). This is the evidence of the existence of strong social 

networks within and outside the country that resulted into increased growth of remittances in the 

country. One empirical study was conducted by Rayamajhee & Bohara (2019) based on the data 

collected from field survey in all nine wards in Basbari of Sindhupalchok. The results suggest that 

the households suffering from major house damages from earthquake received remittances; those 

suffering from major property damage made labour adjustment (sent more labours to work) and 

received mutual assistance; and those suffering health damage borrowed and made labour 

adjustment as the coping strategies. The existence of the social networks that helped Nepalese 

households recover from the earthquake is also substantiated by other papers (see for example, 

Chatterjee & Okazaki, 2018; Epstein et al., 2018; Mishra et al., 2017).  A study by Mercy Corps 

(2018) shows that social capital and remittances are important for households to recover in the 

long run.  

Regarding the borrowing, there are few anecdotes available. One study conducted by Mercy Corps 

(2018) in five VDCs of Sindhupalchok district suggests that emergency aid and informal savings 

helped household smooth their consumption in the short term only. In the long term, however, 

formal savings, formal credit, awareness and social capital are important for recovery in the long 

term. More importantly, the study finds that formal savings and formal credit had larger effects on 

livelihood recovery.  

The most important contribution of this paper lies in assessing the effectiveness of the coping 

strategies. As reported in Table 2 above, this study finds that the remittances than borrowing as 

the effective coping strategy. 10 This result is consistent with Akampumuza & Matsuda (2016) who 

 
9 Social capital is defined as a function of trust, social norms, participation, and network.  
10 Due to data limitation, this study is not able to assess the effectiveness of sale of assets. 
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also show remittances (than credit/borrowing) as an effective coping strategy in Ugandan 

household affected by natural shock. Remittances is considered as a more stable and a reliable 

source of income in developing countries (Ratha, 2005). Studies show that besides smoothing 

household consumption, remittances have helped increase investment in human capital, and as a 

result have helped improve human capital outcomes (Acharya & Leon-gonzalez, 2013; Raut & 

Tanaka, 2018). Borrowing, on the other hand, are mostly made from informal sources in 

developing countries including Nepal, mostly at unfair terms including that of exorbitant interest 

rates (The World Bank, 2014). Poor households therefore find it difficult to pay back the loan. 

Hence, it is highly likely that borrowing may have helped household to meet their short term needs 

only (including consumption) after the earthquake but have remained ineffective as a coping 

strategy in the long run.  

5. Conclusions  

This study attempts to understand the livelihood recovery situation of the earthquake affected 

households; identify the ex-post coping strategies; and more importantly to assess the effectiveness 

of these coping strategies. The study uses before and after data from the first and fourth rounds of 

PoSHAN surveys in years 2013 and 2016 respectively. The difference- in- differences analysis of 

the data showed that the households are in the process of recovery (are recovering). So far as the 

coping strategies are concerned, the households resorted to remittances, borrowing and sale of 

assets. Finally, the study finds remittance as the effective coping strategy than the borrowing. Due 

to data limitation, the study could not establish the effectiveness of sale of assets as a coping 

strategy.  

There are number of important lessons one can learn from the findings of this study. First, social 

capital and networks have an important role in building resilience against shocks. This not only 

indicates an increase in the probability of the receipt of remittances but also highlights the 

importance of bonding and cohesiveness within communities. Second, the ineffectiveness of 

borrowing points out to the need to improve an access of rural households to formal credit and 

insurance markets. The government should discourage informal lenders and encourage and 

subsidize on the loans extended by financial institutions to the poor households in the affected 

communities. Third, there is a need to diversify the livelihood strategies; dependency on 

remittances may not be sustainable when international markets today face various types of 

economic shocks, natural and otherwise. The current COVID-19 pandemic is a good example of 

the health shock that affected almost all countries in the Gulf and Malaysia where majority of 

Nepalese migrants work. Fourth, upskilling and prioritizing employment in reconstruction work 

to the earthquake affected households may not only be helpful to increase participation in paid 

wage work but also play an ‘effective role’ in restoring livelihood. In addition to the reconstruction 

of damaged/destroyed infrastructure, the government should also invest on building new 

infrastructure that are critical to generate economies of scale arisen from reconstruction activities. 

For example, building new transport-related infrastructure that links rural communities to urban 

areas will help maintain a smooth supply food chain and also ensure transportation of construction 

materials during periods of crisis.   
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Annex 

 

Annex Table 1: Summary Statistics of the variables used in the empirical analysis: 

 

Variables Year 2013 Year 2016 

Not Affected Affected Not Affected Affected 

Dependent  Variables 

Real 

Consumption 

Expenditure  (in 

Rupees) 

13679.71 8962.657 8824.325 9928.60 

Food insecurity 

Score (1 is low 

and 4 is high) 

1.891 1.131 1.560 1.857 

Coping Strategies 

Remittance (=1) 0.432 0.154 0.371 0.357 

Loan (=1) 0.405 0.231 0.241 0.250 

Sale of Assets 

(=1) 

0.027 0.010 0.015 0.071 

Sale of Livestock 

(=1) 

0.045 0.010 0.017 0.036 

Paid Labor Work 

(=1) 

0.405 0.461 0.345 0.392 

Consume Seed 

(=1) 

0.072 0.115 0.017 0.071 

Consume Wild 

Food (=1) 

0.036 0.038 0.000 0.000 

Independent Variables 

Head Male  (=1) 0.667 0.692 0.672 0.821 

Head Marital 

Status (=1) 

0.901 0.923 0.948 0.893 

Head Age 43.919 34.61 41.156 36.786 
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Head Age 

squared 

2197.378 1267.077 1946.328 1519.214 

Head years of 

schooling 

3.198 2.88 3.482 3.214 

Brahmin Chettri 

(=1) 

0.153 0.000 0.164 0.000 

Mountain (=1) 0.586 1.000 0.569 1.000 

Hill (=1) 0.414 0.000 0.431 0.000 

Observations 111 26 116 28 

 

 

 


