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1. Introduction 

One novel instrument in humanitarian disaster assistance that stakeholders currently discuss 

with high expectations is anticipatory humanitarian action (AHA)1 (Coughlan de Perez 2018; 

Coughlan de Perez et al. 2015; German Red Cross 2017). Developed since 2015 under the 

leadership of the World Food Programme (WFP) and the International Federation of Red Cross 

and Red Crescent Societies (IFRC), AHA builds on meteorological forecasts that predict the 

risk of weather disasters, such as tropical storms, droughts, and cold spells. As soon as a pre-

determined risk level is reached, humanitarian funds are automatically released to set in motion 

a series of pre-defined measures targeting households at risk. The early distribution is intended 

to make humanitarian assistance more effective and cost-efficient than conventional 

humanitarian disaster relief. Recipient households may use the provided resources to initiate 

adaptive action before a disaster occurs or reaches its peak. It is hoped that such anticipatory 

action prevents or mitigates humanitarian needs before they fully unfold, thus reducing the 

socio-economic costs of disasters. In 2022, 70 AHA programs operated in 35 countries, 

covering more than 7.6 million people and comprising a pre-agreed financing volume of 

138 million USD (Anticipation Hub 2022). Yet, despite the enthusiasm among humanitarian 

stakeholders, there is little evidence on whether AHA programs yield the expected benefits for 

recipient households (Weingärtner & Wilkinson 2019).  

In this paper, we address this knowledge gap and present findings of a randomized impact 

evaluation of AHA that we implemented in collaboration with practice partners in Mongolia. 

The country is increasingly afflicted by winter disasters that cause very high livestock mortality 

and threaten the livelihood of pastoralist households. Mongolia is among the global pioneers 

introducing AHA schemes and one of the first countries in which, during the 2017/18 extreme 

winter, risk projections triggered anticipatory humanitarian assistance (IFRC 2020e). Our 

analysis tests whether unconditional anticipatory cash transfers helped pastoralist households 

prevent socio-economic damage during the 2020/21 extreme winter. Specifically, we 

investigate whether the receipt of one-off cash transfers affected recipient households’ livestock 

assets, income, herd-related investments, home consumption of livestock, and consumption 

expenditures. We conducted a randomized field experiment among sample households of a 

 
1 This instrument is also referred to as anticipatory action, forecast-based financing, forecast-based action, 
early action, and early warning early action by different organisations (Tozier de la Poterie et al. 2023). REAP 
(2022) provides a descriptive glossary of the different terms used in reference to AHA. The G7 defines AHA as 
“as acting ahead of predicted hazards to prevent or reduce acute humanitarian impacts before they fully unfold” 
(German Federal Foreign Office 2022). 
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long-running household panel survey representative of western Mongolia’s population. From 

households participating in the panel survey, we randomly selected pastoralist households at 

risk of facing extreme winter conditions. Those households then received unconditional cash 

transfers worth about 236 USD from the NGO People in Need (PIN) in March 2021.2 For both 

recipient and control households, four waves of household panel survey data are available from 

before the intervention, while the fifth panel wave was collected after the 2020/21 winter event.  

Results suggest that there is no consistent evidence for a significant impact of the AHA 

intervention on households’ welfare outcomes measured on average seven months after the 

event when estimating the intention-to-treat effects across the full sample of pastoralists. No 

heterogenous effects are found for different levels of disaster intensity. When investigating 

heterogeneous treatment effects along the pre-shock wealth distribution, we consistently find 

that, for recipients with smaller herds before the disaster, the AHA intervention increases their 

post-disaster herd size, increases herd-related investments, and increases home consumption of 

livestock. These effects are large in magnitude and consistent across a range of robustness tests.  

The availability of a rich household panel survey serving as baseline and endline data, along 

with a randomized study design, allows us to expand the state of knowledge in two ways. First, 

the few existing impact evaluations of AHA were almost entirely conducted by the 

implementing organizations (e.g., FAO 2018; Gros et al. 2019; Gros et al. 2022; Jjemba et al. 

2018; Start Network 2020; Tanner et al. 2019), which raises concerns about desirability bias in 

the underlying survey data. Moreover, most of those existing impact evaluations lack a study 

design that would allow causal inference. To the best of our knowledge, only three studies, by 

Gros et al. (2019) and Pople et al. (2021) on Bangladesh and by Gros et al. (2022) on Mongolia, 

use quasi-experimental methods to investigate the effectiveness of AHA interventions. The 

studies by Gros et al. find that unconditional cash transfers increased food intake, reduced 

psychological stress, and lowered debt accrual among recipients in Bangladesh (Gros et al. 

2019), while an AHA intervention in Mongolia increased offspring survival rates of sheep and 

goats and lowered mortality rates of horses among recipients (Gros et al. 2022). In these studies 

of Bangladesh and Mongolia, control and treatment groups exhibit significant differences in 

various pre-treatment covariates, leading to concerns that different vulnerability profiles of 

 
2 Exchange rates from MTN to USD were stable between May 2020 and May 2022, averaging at 2,866 MTN 
per USD. All MNT values in this study are converted to USD using this average exchange rate. 



4 

households in the two groups could bias the results.3 Pople et al. (2021) investigate the effect 

of AHA cash transfers during the 2020 flooding events in Bangladesh, exploiting variation in 

the program’s roll-out. The verification of recipients from a list of pre-identified vulnerable 

households had to take place within a few days and transfers could only be distributed by a 

single mobile banking operator, leaving out vulnerable households who were customers of 

alternative operators. Pople et al. document that recipients of the AHA intervention experienced 

fewer asset losses during the flood and had higher levels of food consumption and life 

satisfaction than control households.  

In contrast, to the best of our knowledge, our study is the first randomized controlled trial of an 

anticipatory humanitarian intervention. Differences in post-treatment outcomes between 

recipients and control households can be attributed to the AHA intervention with a high degree 

of certainty. In addition, our study builds on a household panel survey that the authors jointly 

implemented with the National Statistical Office of Mongolia (NSO), which has been ongoing 

since 2012. Survey interviews with sample households were conducted independently of the 

disbursal of the assistance, which reduces the risk of desirability bias compared to surveys 

carried out by the implementing organization and conducted for the sole purpose of evaluating 

an intervention. Thus, our study provides an example of how building on existing panel data 

allows for conducting a randomized impact evaluation of anticipatory humanitarian assistance, 

a field where robust evidence is scarce due to practical and ethical challenges (Puri et al. 2017).  

Second, we contribute more broadly to the literature on the effectiveness of cash transfers as an 

instrument of social protection. Although cash transfer programs are widespread (World Bank 

2017) and their effects on recipients’ welfare are extensively studied (Baird et al. 2011; 

Banerjee et al. 2017; Bastagli et al. 2018; Evans & Popova 2017; Haushofer & Shapiro 2016; 

Temidayo & Awojobi 2020), there is less evidence regarding the social protection effects of 

on-and-off cash transfers handed out in response to crises. Cash transfers have the potential to 

reduce households’ vulnerability to exogenous shocks in multiple ways. They may help 

households maintain their consumption levels during a covariate shock, invest in measures of 

 
3 In both interventions studied by Gros et al., the distribution of AHA was tied to household-level eligibility 
criteria. In the Bangladesh study (Gros et al. 2019), the AHA intervention targeted the most vulnerable households 
as measured by a vulnerability score comprising six criteria in four flood-prone communities with the highest 
concentration of vulnerable households in one district. Control households, sampled from four neighboring 
communities in the same district, had lower vulnerability scores than recipient households on average. In the 
Mongolia study (Gros et al. 2022), the AHA intervention targeted the most vulnerable pastoralist households in 
40 districts exhibiting the highest projected risk. Control households were sampled from the same districts as 
recipient households but exhibited a lower vulnerability profile.  
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preparedness and adaptation, and safeguard access to regular food intake, education, and 

healthcare (Temidayo & Awojobi 2020). Research on the effects of cash transfers during the 

Covid-19 pandemic documents that recipients in Brazil worked fewer hours (de Leon et al. 

2023) and that transfers led to modest improvements in financial and mental well-being in 

Colombia (Londoño-Vélez & Querubín 2022). Research on the effects of cash transfers as an 

instrument of humanitarian assistance is rare, with notable exceptions being studies focused on 

refugee populations (Altındağ & O’Connell 2023; Gupta et al. 2024; Moussa et al. 2022). Our 

study provides a new angle to the literature by investigating the effectiveness of cash transfers 

against the background of anticipatory humanitarian assistance given out during a weather 

disaster.  

The paper is organized as follows. Section 2 provides contextual information on extreme 

weather events and humanitarian disaster response in Mongolia. Section 3 outlines the study 

design and Section 4 the empirical strategy. Section 5 presents the results, which are discussed 

in Section 6. Section 7 concludes.  

2. Winter disasters and anticipatory humanitarian action in Mongolia 

Pastoralism is the main economic activity in rural Mongolia. Livestock is grazed year-round on 

open rangelands in extensive pasture management, making the livelihood of pastoralists 

directly dependent on weather conditions. Pastoralist households tend to keep large parts of 

their wealth in their herds, which typically consist of a mixture of five species, namely sheep, 

goats, cattle, camels, and horses. Livestock sustains the livelihood of pastoralist households in 

multiple ways. Animals provide milk and meat for the immediate consumption needs of the 

family, while cash income can be generated from the sale of animals and their byproducts, most 

importantly cashmere wool. Moreover, livestock also serves as collateral for loans (Hahn 2017). 

Pastoralist households possessing a herd with up to 300 livestock measured in sheep forage 

units (SFU),4 the conversion rate commonly used in Mongolia, are considered subsistence 

producers, while those with a herd size of more than 300 SFU are classified as more 

commercially-oriented producers (Goodland et al. 2009, p. 13). Subsistence-oriented 

pastoralists focus more on the production of milk, while commercially-oriented pastoralists 

tend to generate more income from the sale of meat and cashmere wool (Goodland et al. 2009).  

 
4 Sheep forage units standardize different species to the feeding requirement of one sheep for one year 
(365 kg/year of forage). One sheep equals 1 SFU, one goat equals 0.9 SFU, one cow equals 6 SFU, one horse 
equals 7 SFU, and one camel equals 5 SFU. 
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In the current millennium, an increasing number of winter disasters, referred to as dzud in 

Mongolia, have put this traditional livestock production system under pressure. Winter disasters 

are climatic events caused by one or, more often, a combination of several mutually reinforcing 

adverse weather conditions, among them drought in the previous summer, abnormally low 

temperature during winter, abnormally low snow during winter, excessive snow during winter, 

fluctuations in winter temperature above and below the freezing point that cause the snow to 

melt and then ice over, and winter storms (Murphy 2011). As a result, animals die of starvation 

or freeze to death within short periods, resulting in high livestock mortality rates. In years with 

extreme winter conditions, livestock losses peak in late winter and early spring when animals 

are already weakened and more susceptible to extreme conditions (OCHA 2023). During the 

2009/10 winter, the most severe winter disaster in 50 years, more than 10 million animals 

perished, and 40% of pastoralist households lost more than half of their herd (UNDP & NEMA 

2010). Further winter disasters, some of which are geographically confined to specific regions 

of Mongolia, occurred in the winters of 1999/00, 2000/01, 2001/02, 2015/16, 2017/18, 2019/20, 

2020/21, and 2021/22. The socio-economic consequences of such events are disastrous. 

Extreme winter events are found to negatively affect the health of children (Groppo & 

Kraehnert 2016), the acquisition of education (Groppo & Kraehnert 2017), and individuals’ life 

satisfaction (Fluhrer & Kraehnert 2022). They are also associated with the abandonment of 

pastoralism and distress out-migration from affected areas (Roeckert & Kraehnert 2022).  

After the 2009/10 disaster, steps have been taken to make disaster responses more systematic 

and enable anticipatory humanitarian action in the context of extreme winters in Mongolia.5 An 

essential component was the introduction of an early warning system for extreme winter 

conditions. Since 2015, Mongolia’s Information and Research Institute of Meteorology, 

Hydrology, and Environment (IRIMHE), in collaboration with Nagoya University, has 

generated dzud risk maps (Nandintsetseg et al. 2018). At the beginning of each winter, IRIMHE 

projects the risk of extreme winter conditions based on 14 indicators measuring weather 

conditions and pasture quality (FAO 2021; PIN Mongolia 2018).6 The projections are 

 
5 Besides humanitarian responses, the Mongolian government and the World Bank introduced an index-
based livestock insurance program in 2006, which allows pastoralists to privately insure against weather risks. 
Households can purchase insurance coverage from insurance companies or commercial banks during the sales 
period lasting from January to June in a given year. The insurance covers extreme weather risks between December 
and June of the following year. The index is the realized livestock mortality rate at the district level during this 
period, calculated from the annual Mongolian Livestock Census. If the district-level livestock mortality rate 
exceeds the pre-defined threshold of 5% or 6%, insurance holders receive indemnity payments in August. 
6 Those indicators are summer condition, summer days, precipitation anomaly, forecasted precipitation, 
drought index, pasture carrying capacity, pasture biomass, livestock density, livestock body conditions, 
temperature anomaly, forecasted temperature, snow depth, snow density, and days with snow cover (FAO 2021).  
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condensed into five risk categories (very low risk, low, medium, high, and very high risk). This 

geographically fine-grained forecast of extreme winter risk is then published in the form of a 

map by the government agency overseeing emergency services, the National Emergency 

Management Agency. The risk maps are released each year in November or December, with 

updates published in January and February. They are distributed among organizations 

coordinating relief efforts and used by the Mongolian government to voice humanitarian 

appeals to the international donor community.  

The risk maps have been employed in various AHA programs in Mongolia. The IFRC 

introduced anticipatory action programming in 2017 and has since institutionalized its AHA 

mechanism in the country. Following a pre-defined protocol that contains a definition of 

household eligibility criteria,7 IFRC assistance is automatically triggered if the risk map 

projects the risk level in three or more provinces of Mongolia to be very high in more than 20% 

of the territory in a given province (IFRC 2020d). The IFRC’s AHA mechanism was activated 

in the winter of 2017/18, 2019/20, and 2020/21 (IFRC 2018, 2020a, 2021). During the 2020/21 

disaster, the event studied here, IFRC provided AHA to 2,000 households, who received 

unconditional cash transfers worth 90 USD and an animal care kit between late January and 

early February 2021 (IFRC 2021). Similar AHA programs have been implemented in Mongolia 

by FAO during the winter disasters of 2017/18, 2019/20, and 2020/21 (FAO 2018, 2020). 

During the 2020/21 winter disaster, FAO distributed 405 tons of fodder and 50 tons of vitamin 

supplements to 1,000 households with 300 or fewer livestock in six provinces (IFRC 2021). 

Further AHA programs, also building on the risk maps, have been implemented in Mongolia 

by Save the Children and World Vision in cooperation with the Start Network.  

In scenario planning activities conducted by implementing organizations based in Mongolia, 

cash, food items, and animal nutrition supplies were identified as the most immediate needs of 

pastoralist households exposed to extreme weather risk (IFRC 2020c). In particular, pastoralist 

households were found to face binding cash constraints during winter. Cashmere wool and live 

animals, the most important sources of livestock income, are commonly sold in bulk in one 

single transaction in late spring and autumn, respectively. During the winter months, even 

households with large herds are short on cash. This presents an obstacle to pastoralists seeking 

to purchase hay and other fodder supplements when animals weaken during extreme winter 

 
7 The IFRC eligibility criteria comprise two elements. First, a household must possess between 50-
400 livestock in SFU and, second, the household must meet one of the following characteristics: i) single-headed 
household, ii) senior herder (+60 years of age) with no guardian, iii) household with a disabled member, or iv) 
household with five or more children under age 16 (IFRC 2020b). 
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conditions or to purchase fuel and/or rent a truck to carry animals to areas with better pastures. 

Cash transfers were identified as more cost-efficient than transporting hay and fodder to rural 

areas (IFRC 2020c). Moreover, implementing organizations put forward that cash transfers 

allow households to utilize aid for their specific needs, be it measures to prevent livestock losses 

or damages to human well-being (MRCS 2020; OCHA 2023).  

For the 2020/21 winter, the early warning system predicted the risk of extreme winter 

conditions to be very high in several regions of the country. The risk map published on 

November 20, 2020, classified 85% of Mongolia as facing a very high, high, or medium risk of 

experiencing extreme winter conditions, with the central and western regions projected to face 

the highest risks (IRIMHE 2021). The projected risk level rose further in the updated risk map 

published on January 10, 2021 (Fig. 1). In response, four organizations – the Mongolian Red 

Cross Society (MRCS) (with support from IFRC), FAO, PIN, and World Vision – carried out 

AHA programs in Mongolia during the 2020/21 winter.  

Fig. 1: Risk map for the 2020/21 winter, published January 10, 2021 

 

Notes: The survey area of the Coping with Shocks in Mongolia Household Panel Survey is outlined in black. Source: IRIMHE 
(2021).  
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3. Study design  

We carried out a randomized field experiment consisting of the distribution of unconditional 

AHA cash transfers to pastoralists during the 2020/21 winter disaster in Mongolia. The 

intervention is part of an evaluation project funded by the German Federal Foreign Office, in 

which the authors designed and carried out the randomized impact evaluation and designed the 

household survey, PIN implemented the AHA intervention according to the randomized design, 

and the NSO conducted the household survey.  

A particular feature of this evaluation of a humanitarian aid project is that it builds on existing 

survey data, the Coping with Shocks in Mongolia Household Panel Survey. The survey has been 

implemented by the NSO in collaboration with the authors since 2012 (Kraehnert et al. 2022). 

It comprises five panel waves collected in the three neighboring provinces of Govi-Altai, 

Zavkhan, and Uvs in western Mongolia. Data from wave 4, collected between June 2020 and 

May 2021, serves as baseline in this study. The survey is implemented continuously, with one-

twelfth of the sample households interviewed every month, thus providing coverage across 

seasons. In each panel wave, each household is interviewed in the same month. A stratified 

three-stage design was applied to draw the sample, with the population and housing census of 

2010 serving as the sampling frame (Otter & German Institute for Economic Research 2012).8 

Sample households are located in 49 out of the 61 districts in the survey provinces. The sample 

is representative of the urban and rural populations in each of the three survey provinces as of 

2010. 

The relevant population for our study is households that fulfilled three eligibility criteria: First, 

households must participate in the Coping with Shocks Survey. Second, households must live 

in an area projected to be at very high, high, or medium risk of experiencing extreme winter 

conditions, according to the risk map published on January 10, 2021. This was the case for all 

sample households of the Coping with Shocks Survey (Fig. A.1 in the Appendix). Third, 

households must own livestock, as winter disasters in Mongolia primarily affect pastoralists. 

About half of all Coping with Shocks Survey sample households are pastoralists.  

Based on Coping with Shocks Survey data from wave 4 that was available by February 2021, 

925 households met those three eligibility criteria (Table 1). Of those 925 households, we 

 
8 In the first sampling step, each of the three survey provinces was subdivided into province centers, district 
centers, and rural areas, resulting in a total of nine mutually exclusive strata. In the second step, primary sampling 
units (PSU) were randomly selected from each stratum, resulting in a total of 221 PSU. In the third step, eight 
households were randomly selected from each PSU.  
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randomly assigned 421 households to the treatment group and 504 households to the control 

group, with the treatment group earmarked to receive an average of 236 USD. Due to budget 

constraints, the number of households selected for treatment is slightly lower than the number 

of households assigned to the control group. The amount of cash assistance was informed by 

existing AHA programs of humanitarian organizations active in Mongolia. The cash assistance 

was worth approximately 1.7 months of working for the national minimum wage or the market 

price of four sheep at the time of the intervention. Compared to baseline data, the cash assistance 

corresponds to 2% of the median herd value, 6% of the median annual household income, or 

54% of median annual herd-related investments.  

We randomized at the sub-district level to avoid spillover effects and reduce the potential for 

conflict between households in the recipient and control groups. In other words, either all or 

none of the livestock-owning sample households in a given sub-district received the AHA 

transfers. When randomization was carried out in February 2021, wave 4 data was not yet 

available for 507 households. For those households, we drew on wave 3 data to check if 

households met the eligibility criteria. Once the collection of wave 4 data was complete, it 

turned out that 95 households were wrongly classified as eligible households as they either no 

longer owned livestock, had moved outside of the survey area, or had attrited from the survey 

after wave 3.9 We exclude those households from the main analysis.  

In February 2021, the NSO collected pre-intervention data through in-person visits to 

households selected for treatment, most of whom follow a nomadic or semi-nomadic lifestyle. 

The NSO enumerators were able to locate and survey 381 of the 421 households selected for 

treatment. All of those 381 households gave their consent to participate in the study. 

Households were then informed that they were randomly chosen to receive an AHA transfer 

from PIN within the next weeks. The pre-intervention survey recorded whether households 

currently own livestock (which all households did), whether households have a bank account 

(which all households had),10 the bank account details of one person in the household, the 

 
9 Of those 95 households, 43 households (45.3%) were initially assigned to the treatment group and 
52 households (54.7%) to the control group. This share of households in the treatment and control group is similar 
to the one among the 830 households that were confirmed to meet the eligibility criteria after the collection of 
wave 4 was complete (45.5% and 54.5% of households in the treatment and control group, respectively). This 
makes us confident that treatment assignment based on wave 3 data is not systematically correlated with the 
eligibility criteria. 
10 For households not in possession of a bank account, PIN planned to hand out checks in person as part of 
the AHA intervention, yet all surveyed households indicated they own a bank account. The government of 
Mongolia has been transferring social welfare via bank transfer since 2012 (UNICEF 2019), hence the ownership 
of bank accounts is almost universal.  
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relationship of the bank account owner to the head of household, and the head’s mobile phone 

number. It also recorded whether the household could easily access a local bank branch to 

withdraw the transferred money (to which all households answered yes), potential obstacles to 

reaching the bank branch, and whether the household needed support to reach the bank branch 

(which none of the households did). This way, it was ensured that the potential needs of 

vulnerable people – particularly households lacking adequate transport – were identified and 

could be addressed.  

In the second week of March 2021, PIN distributed money via bank transfer to 381 households 

participating in the pre-intervention survey. Full documentation is available, showing that all 

transactions were implemented successfully. Immediately after the bank transactions were 

completed, PIN informed recipient households either via phone call or text message that they 

received the transfers.  

Beginning in mid-April 2021, PIN started implementing a short post-intervention phone survey 

among recipient households to verify that all treated households had indeed received the bank 

transfer and inquire about the usage of cash assistance.11 Descriptive statistics, displayed in 

Table A.1 in the Appendix, show that all respondents had withdrawn the cash assistance from 

their bank account by the time of the post-intervention phone survey. When asked about what 

mode of emergency assistance is best suited to their needs, the majority (77%) indicated cash 

assistance, followed by 20% preferring livestock fodder or hay. According to respondents, the 

optimal amount of cash transfers is 442 USD. With respect to the timing of AHA assistance, 

about one-third (35%) of respondents indicated March to be the most suitable month, 

representing the modal response. This figure compares with 8% of the respondents indicating 

a preference for December, 23% for January, and 23% for February. When asked how the cash 

assistance was used (allowing for multiple answer options), the most commonly mentioned 

categories were the purchase of livestock fodder or hay (92%), food items for the household 

(49%), and gasoline for transportation (24%). These descriptive statistics should be interpreted 

with care, as desirability bias – respondents overreporting desirable outcomes in order to fulfill 

the perceived expectations of PIN, who both delivered the humanitarian aid and implemented 

the phone survey – is likely.  

 
11 From May 2021 onwards, pastoralist households start moving their herds to spring and summer pastures. 
Some recipient households could not be reached via mobile phone and the completion of the post-intervention 
phone survey took longer than expected. By the end of June 2021, 92% of recipient households were interviewed 
and by the end of September 2021, all but 8 recipient households were interviewed.  
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Between June 2021 and May 2022, the NSO implemented wave 5 of the Coping with Shocks 

Panel Survey. Of the population meeting the eligibility criteria of the AHA intervention, wave 5 

data was successfully collected for 815 households, while 15 households attrited from the 

survey between wave 4 and wave 5. Among the eligible households for whom complete wave 5 

is available, 39 gave up herding and are excluded from the analysis.  

Recall that each wave of the Coping with Shock Survey is implemented over a 12-month period. 

Wave 4 was implemented between June 2020 and May 2021, while the AHA intervention was 

delivered to households in March 2021. We restrict the final sample to 647 households for 

whom wave 4 interviews were implemented before the disbursal of anticipatory cash transfers. 

The final sample used in the analyses below comprises 299 treated households (living in 45 sub-

districts) and 348 control households (living in 53 sub-districts).  

In order to avoid double targeting of households, all humanitarian organizations active in 

Mongolia coordinated their activities during the 2020/21 winter disaster and exchanged 

distribution plans listing targeted districts during regular meetings of the Humanitarian Country 

Team. MRCS and FAO, the two organizations delivering the most significant amount of aid, 

focused their AHA activities on Mongolia’s central region, where the highest risk of disaster 

was forecasted (whereas the intervention studied here was implemented in the western region). 

Moreover, the limited number of households targeted by both MRCS and FAO reduces the risk 

of our sample households receiving an AHA intervention from another humanitarian 

organization. In their 2021 AHA program, FAO targeted 160 households (about 1.4% of the 

pastoralist population) in Govi-Altai province, one of the three survey provinces of the Coping 

with Shocks Survey. MRCS implemented AHA in 18 provinces, targeting 2,020 households in 

total (about 1% of the pastoralist population in those 18 provinces). Among the sample 

considered in this evaluation study, only 5 households indicated in the Coping with Shocks 

Survey (wave 5) that they received humanitarian cash assistance from humanitarian actors other 

than PIN.  
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Table 1: Sample 

Source: Coping with Shocks in Mongolia Household Panel Survey (waves 3-5).  

 

4. Empirical strategy 

To test whether receiving unconditional anticipatory humanitarian assistance helped pastoralist 

households prevent socioeconomic damage during the weather disaster, we estimate the 

following model:12  

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 =  α + 𝛽𝛽1  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽2 𝑡𝑡𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑡𝑡𝑟𝑟𝑖𝑖 + 𝜙𝜙 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜏𝜏𝑚𝑚 + 𝜑𝜑𝑝𝑝 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖  (1) 

where 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 stands for a variety of socio-economic outcomes measured for household i living in 

sub-district s and district d. 𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 is an indicator for treatment that equals one if a 

household was selected to receive an AHA cash transfer worth 236 USD, on average. 

𝑅𝑅𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑡𝑡𝑟𝑟𝑖𝑖  is a district-level measure for the realized intensity of the winter disaster. 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 

is a vector representing household-level and district-level controls measured at baseline. 

Standard errors are clustered at the sub-district level, the level of randomization. We also 

control for interview month fixed effects (𝜏𝜏𝑚𝑚) and province fixed effects (𝜑𝜑𝑝𝑝) to account for the 

survey design. Summary statistics for all variables of interest are displayed in Table A.2 in the 

Appendix.  

Our choice of outcomes is informed by the aim of the AHA intervention: Preventing disaster-

related damage in pastoralist households’ assets, income, investments, and consumption. The 

 
12 Funding for the impact evaluation project was not authorized until few days before the distribution of the 
cash transfers in March 2021. Moreover, the collection of the household panel survey was ongoing during the 
intervention (see Section 3 for details). For these reasons, a pre-analysis plan was not created.  

 Treatment Control Total 

Number of households meeting the eligibility criteria, based on data available in February 2021 421 504 925 

Number of households meeting the eligibility criteria, based on complete wave 4 data 378 452 830 

Number of households receiving AHA cash transfers  381 - 381 

Number of eligible households for whom wave 5 data were successfully collected 373 442 815 

Number of eligible households that still owned livestock by the time of wave 5  359 417 776 

Number of eligible households that still owned livestock by the time of wave 5 and for whom 
wave 4 data were collected before the disbursal of AHA cash transfers (sample used in analysis) 299 348 647 

Number of sub-districts in which eligible households reside (sample used in analysis) 45 53 98 
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first outcome is post-treatment herd size.13 Given that livestock serves as a source of income, a 

means of storing wealth, and an important source of food, the number of livestock owned by 

pastoralists is a good proxy for their overall wealth. Herd size is measured in SFU at the time 

of the wave 5 interview. The second outcome is total annual household income in the 12 months 

preceding the wave 5 interview. The third outcome is herd-related investments in the 12 months 

preceding the wave 5 interview. It captures the sum of household expenditures on 12 different 

herd-related categories, including expenditures for extra fodder and hay, transporting animals 

to pastures with better grazing conditions, material for animal shelters, drugs and veterinarians, 

and hiring laborers. These herd-related expenditures are among the few strategies available to 

pastoralists to keep their animals alive during extremely harsh winter conditions and strengthen 

their productivity. As a fourth outcome, we employ the number of livestock, measured in SFU, 

slaughtered for own consumption during the 12 months preceding the wave 5 interview. This 

measure allows us to detect whether households sacrificed their own consumption in order to 

protect their asset base. Relatedly, the fifth outcome is expenditures on non-food consumption 

during the 12 months preceding the wave 5 survey interview. This measure includes 

expenditures for clothing, communication (mobile phone credit, internet use), and 

transportation (public transport, fuel). We include the one-year lag of each post-treatment 

outcome to reduce undesired noise and increase the precision of the estimates. As expected, all 

outcomes are strongly and significantly correlated with their lags (Table A.3 in the Appendix).  

The 2020/21 winter disaster struck with considerable geographic variation in its intensity. In 

Mongolia, livestock mortality, calculated from the annual Livestock Census (Mongolian 

Statistical Information Service 2023), is commonly used as an indicator for the intensity of 

winter disasters. Collected each year in December, the Livestock Census records from every 

pastoralist household the current number of animals and the number of animals lost in the 

previous 12 months, both disaggregated by species. Figure 2 displays the livestock mortality 

rate in 2021, measured in SFU, for the districts and sub-districts covered by the Coping with 

Shocks Survey. Panel B shows that the livestock mortality rate varied between 0.1% in the least 

affected sub-district and 19% in the most severely affected sub-district. Most livestock losses 

occurred in the southern part of the survey area, while in the northern part, livestock mortality 

was close to the long-term average. Among the sample considered in this evaluation study, 23% 

of households live in districts in which livestock mortality exceeded 6%, a value often 

 
13 Our preferred measure would have been household-level livestock mortality rates, which, unfortunately, 
the Coping with Shocks Survey recorded too imprecisely to be used in the analysis.  
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considered to indicate extreme winter conditions in Mongolia.14 To account for the effect of 

realized risk, we include district-level livestock mortality as independent variable in the 

regression model.  

Fig. 2:  Realized risk in the survey area 

A) Livestock mortality rate in 2021  
at district level 

 

B) Livestock mortality rate in 2021  
at sub-district level 

 

Notes: Both panels display the three survey provinces covered by the Coping with Shocks Survey, with district boundaries 
shown in Panel A and sub-district boundaries shown in Panel B. Livestock mortality is measured in SFU. Source: Mongolia 
Livestock Census.  

The choice of additional controls is informed by a balance test (Table 2). A comparison of 

means indicates that the treatment and control groups are well-balanced across a wide range of 

household characteristics. The means comparison reveals only two statistically significant 

differences, namely (i) the sex of the household head, with households in the treatment group 

being 4 percentage points more likely to have a female head, and (ii) household size, with 

households in the treatment group having on average 0.33 fewer household members than 

households in the control group. When considering the normalized difference in means across 

treatment and control groups (Imbens & Rubin 2015), household location in the provincial 

 
14 All of these households live in districts with high or very high projected risk according to the risk map 
published on January 10, 2021. Of the 194 households living in districts with a very high projected risk of extreme 
winter conditions, 123 experienced district-level livestock mortality rates over 6%. Of the 473 households living 
in districts with a high projected risk, 57 experienced district-level livestock mortality of over 6%. The projected 
risk score is a significant predictor of realized livestock mortality (Table A.4 in the Appendix). 

0 - 1.9%
2 - 3.9%
4 - 5.9%
6 - 7.9%
8 - 9.9%
10 - 14.9%
>15%
Not in survey
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center and the forecasted risk of extreme weather are identified as unbalanced, with the absolute 

normalized difference exceeding 0.2. Households in the treatment group have a 9 percentage 

point lower probability of living in a provincial center and a 10 percentage point higher 

probability of living in a district with only medium risk, according to the risk projection 

published January 10, 2021. Consequently, we include measures for female headship, 

household size, location in the provincial center, and forecasted risk as controls.   



17 

Table 2:  Balance test from baseline survey 
 

Mean values, 
treatment group 

(N=299) 

Mean values, 
control group 

(N=348) 

T-test 
p-value 

Normalized 
difference 

 (1) (2) (3) (4) 

Household characteristics (pre-treatment)     

 Female head of household (0-1) 0.15 0.11 0.06* -0.13 

 Age of head of household 48.11 49.37 0.26 0.11 

 Education of head of household: none (0-1) 0.16 0.12 0.35 -0.10 

 Education of head of household: primary (0-1) 0.25 0.22 0.70 -0.08 

 Education of head of household: above primary (0-1) 0.59 0.66 0.36 0.14 

 Household size 4.25 3.92 0.02** -0.19 

 Herd size in SFU (ln) 5.83 5.90 0.36 0.07 

 Number of goats (ln) 4.52 4.58 0.42 0.04 

 Number of sheep (ln) 4.22 4.35 0.31 0.08 

 Number of large animals (cattle, horses, and camels) (ln) 2.93 2.97 0.74 0.03 

 Total income in USD (ln) 8.15 8.22 0.44 0.08 

 Income from livestock byproducts in USD (ln) 6.50 6.52 0.67 0.01 

 Income from sold animals in USD (ln) 4.24 4.21 0.80 -0.01 

 Total expenditures on herding in USD (ln) 5.52 5.73 0.48 0.11 

 Fodder expenditures in USD (ln) 4.67 4.88 0.73 0.10 

 Fuel expenditures in USD (ln) 4.94 4.98 0.93 0.02 

 Number of livestock consumed (ln) 3.19 3.18 0.84 -0.03 

 Expenditures on non-food consumption in USD (ln) 7.15 7.12 0.57 -0.04 

 Household lives in province center (0-1) 0.11 0.20 0.21 0.25 

Winter intensity     

 Livestock mortality rate in district 2021 (%) 3.31 3.02 0.60 -0.07 

 Forecasted risk of extreme weather event in district: very high (0-1) 0.18 0.24 0.21 0.14 

 Forecasted risk of extreme weather event in district: high (0-1) 0.58 0.62 0.77 0.08 

 Forecasted risk of extreme weather event in district: medium (0-1) 0.24 0.14 0.10 -0.25 

F-test of joint significance (F-stat)   1.79***  

F-test, number of observations   629  

Notes: Col. 3 displays the p-value from OLS regressions of each variable on the indicator for treatment, controlling for 
interview-month and province fixed effects and clustering standard errors at the sub-district level. Col. 4 reports the normalized 
difference between the treatment and control group means. * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks 
in Mongolia Household Panel Survey (waves 3-4), Mongolia Livestock Census, and IRIMHE (2021).   
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Heterogeneity analysis 

As an extension, we explore the heterogeneity of effects of the AHA intervention with respect 

to disaster intensity and pre-shock wealth, two important dimensions of humanitarian need.  

The AHA intervention is targeted at households whose livelihood is projected to be at risk by 

extreme weather conditions. Anticipatory cash transfers are expected to enable those 

households to avoid disaster-induced decreases in their assets, income, and consumption, as 

well as enable investments in adaptative strategies. Assessing whether AHA cash transfers are 

more effective among households living in areas with higher realized risk should provide 

insights into the primary objective of AHA, which is to prevent the emergence of humanitarian 

need in the first place. To this aim, equation 2 extends the baseline model by an interaction term 

between cash transfers and realized disaster intensity. The latter is proxied by livestock 

mortality, measured in SFU, in 2021 at the district level, calculated from Livestock Census data.  

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 =  𝛼𝛼 +  𝛽𝛽1  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛽𝛽2 𝑡𝑡𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑡𝑡𝑟𝑟𝑖𝑖 + 𝛽𝛽3 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 ∗ 𝑡𝑡𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑡𝑡𝑟𝑟𝑖𝑖 + 𝜙𝜙 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 +

𝜏𝜏𝑚𝑚 + 𝜑𝜑𝑝𝑝 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 (2) 

Existing AHA programs often consider household vulnerability as an additional criterion in 

deciding whom to target in AHA interventions. In Mongolia, wealthy pastoralists with large 

herds tend to have better access to high-quality pastures, which determines their ability to 

prepare hay and fodder reserves for the winter as well as resources needed to move their animals 

across long distances during winter disasters (Goodland et al. 2009). In contrast, subsistence-

oriented households with smaller herds are often in a weaker position to access good 

pastureland and are, therefore, less well positioned to protect their livestock against extreme 

weather. We hypothesize that their livelihood may be more directly affected by disaster-induced 

livestock mortality compared to market-oriented pastoralists and, consequently, that the AHA 

intervention has larger beneficial effects among those households. To explore potential 

heterogeneities along the distribution of livestock assets, equation 3 includes an additional 

interaction term between AHA cash transfer and pre-treatment herd size (while controlling for 

pre-treatment herd size).  

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 =  𝛼𝛼 +  𝛽𝛽1  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛽𝛽2 𝑡𝑡𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑡𝑡𝑟𝑟𝑖𝑖 + 𝛽𝛽3 ℎ𝑡𝑡𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑟𝑟𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖−1 + 𝛽𝛽4 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 ∗

ℎ𝑡𝑡𝑡𝑡𝑟𝑟 𝑡𝑡𝑟𝑟𝑟𝑟𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖−1 + 𝜙𝜙 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜏𝜏𝑚𝑚 + 𝜑𝜑𝑝𝑝 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 (3) 
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5. Results 

Treatment effects of cash transfers across the full sample 

Table 3 reports intent-to-treat effects of the anticipatory cash transfers, obtained with OLS, for 

five distinct outcomes. Results for the determinants of post-treatment herd size are displayed in 

columns 1 (without the extended set of pre-treatment controls) and 2 (with the extended set of 

pre-treatment controls). AHA cash transfers do not have detectable effects on the post-treatment 

herd size of recipient households. In column 1, the point estimate of receiving AHA cash 

transfers is 0.01 and not significant at conventional levels. The 90% confidence interval (CI) 

ranges from -0.05 to 0.06. To understand which effect size we could have detected, given the 

realized data at hand, we calculate the ex-post Minimal Detectable Effect (MDE) at 80% power 

and 10% significance level by multiplying the standard error with 2.49 (Bloom 1995). The ex-

post MDE of the AHA cash transfers on herd size is 0.08. In other words, if the AHA cash 

transfers had increased post-treatment herd size by 8%, we would have picked up a significant 

effect at the 10% significance level with an 80% probability. The proxy for realized disaster 

intensity – livestock mortality rate in 2021, measured at the district level – is significantly and 

negatively correlated with households’ post-treatment herd size. A 1 percentage point higher 

district-level mortality rate is associated with a 1% decrease in households’ post-treatment herd 

size. Adding the extended set of controls (col. 2) yields very similar results, with a point 

estimate of receiving AHA cash transfers of 0.00, the 90% confidence interval ranging from -

0.06 to 0.06, and an ex-post MDE of 0.9.  

Next, we explore the effects of AHA cash transfers on total annual household income (col. 3-

4). The direction of effects is a priori unclear: On the one hand, the additional cash resources 

may have reduced the need to generate income by selling livestock and byproducts on the 

market, thereby lowering total income. On the other hand, cash transfers may have freed up 

productive capacities or increased mobility, leading to a situation where households could 

generate additional income. Results indicate that the receipt of cash transfers does not have 

statistically significant effects on total income, neither in the model without the extended set of 

controls (90% CI: [-0.11;0.05], MDE: 0.11) nor with the extended set of controls (90% CI: 

[-0.11;0.05], MDE: 0.12). 

In columns 5 and 6, we test if the receipt of AHA cash transfers increased herd-related 

investments, i.e., households’ spending related to strengthening livestock health and productive 

capacities. Point estimates indicate a 5% increase in herd-related expenditures in the 
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specification without the extended set of pre-treatment controls (col. 5) and a 12% increase in 

the specification with the extended set of controls (col. 6). Yet, these effects are again not 

statistically significant at conventional levels, with 90% confidence intervals between -0.24 and 

0.34 (MDE: 0.44) and between -0.17 and 0.42 (MDE: 0.44) in the models without and with 

controls, respectively.  

We then explore whether the receipt of AHA cash transfers affected the home consumption of 

livestock (col. 7-8). The point estimates indicate a 6% increase in livestock consumption in the 

model without the extended set of pre-treatment controls (90% CI: [-0.03;0.15], MDE: 0.14) 

and a 4% increase in the model with the extended set of controls (90% CI: [-0.05;0.14], MDE: 

0.14). Effects are not significant at conventional levels.  

Lastly, in columns 9 and 10, we investigate the effects of receiving AHA cash transfers on 

households’ expenditures on non-food consumption goods. Again, the consumption 

expenditures of treatment households are, on average, not affected by the AHA cash transfers, 

with an estimated effect size of 1% in the specification without the extended pre-treatment 

controls (90% CI: [-0.07;0.09], MDE: 0.11) and in the specification with extended controls 

(90% CI: [-0.07;0.09], MDE: 0.12).  

In sum, the intent-to-treat effects of receiving anticipatory AHA cash transfers on post-

treatment herd size, household income, investments in adaptive strategies, and consumption are 

indistinguishable from zero when considering the average effects across the full sample of 

pastoralists.  
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Table 3:  Intent-to-treat effects of AHA cash transfers 

Dependent variable:  Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures 

(ln) 

Consumed 
livestock  

(ln) 

Consumption 
expenditures  

(ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Selected for treatment  
0.01 

(0.03) 
-0.00 
(0.03) 

-0.03 
(0.05) 

-0.03 
(0.05) 

0.05 
(0.18) 

0.12 
(0.18) 

0.06 
(0.06) 

0.04 
(0.06) 

0.01 
(0.05) 

0.01 
(0.05) 

Livestock mortality in district 
-0.01** 
(0.01) 

-0.01** 
(0.01) 

-0.01* 
(0.01) 

-0.01* 
(0.01) 

0.06* 
(0.03) 

0.05 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

Pre-treat. herd size (ln) 
0.95*** 
(0.02) 

0.92*** 
(0.02) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Pre-treat. income (ln) 
 
 

 
 

0.52*** 
(0.03) 

0.49*** 
(0.03) 

 
 

 
 

 
 

 
 

 
 

 
 

Pre-treat. herding expenditures (ln) 
 
 

 
 

 
 

 
 

0.31*** 
(0.05) 

0.28*** 
(0.05) 

 
 

 
 

 
 

 
 

Pre-treat. consumed livestock (ln) 
 
 

 
 

 
 

 
 

 
 

 
 

0.37*** 
(0.06) 

0.31*** 
(0.06) 

 
 

 
 

Pre-treat. consumption expenditures 
(ln) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

0.73*** 
(0.04) 

0.50*** 
(0.04) 

Female head of household 
 
 

-0.17** 
(0.07) 

 
 

-0.20*** 
(0.06) 

 
 

-0.38* 
(0.20) 

 
 

-0.04 
(0.06) 

 
 

-0.30*** 
(0.08) 

Number of household members 
 
 

0.02 
(0.01) 

 
 

0.05*** 
(0.01) 

 
 

0.05 
(0.03) 

 
 

0.07*** 
(0.01) 

 
 

0.12*** 
(0.02) 

Located in province center 
 
 

-0.14*** 
(0.04) 

 
 

-0.01 
(0.07) 

 
 

-0.24 
(0.20) 

 
 

-0.12 
(0.08) 

 
 

-0.03 
(0.06) 

High predicted risk in district 
 
 

0.01 
(0.04) 

 
 

0.04 
(0.07) 

 
 

0.18 
(0.23) 

 
 

0.03 
(0.08) 

 
 

0.06 
(0.08) 

Very high predicted risk in district 
 
 

0.00 
(0.06) 

 
 

-0.01 
(0.10) 

 
 

0.94** 
(0.39) 

 
 

0.05 
(0.11) 

 
 

0.07 
(0.11) 

Constant 0.14 
(0.15) 

0.30** 
(0.15) 

4.38*** 
(0.27) 

4.33*** 
(0.31) 

3.57*** 
(0.73) 

3.15*** 
(0.73) 

1.93*** 
(0.21) 

1.81*** 
(0.21) 

2.11*** 
(0.29) 

3.09*** 
(0.30) 

R-squared Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 647 647 629 629 629 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. All specifications 
include interview month fixed effects and province fixed effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with 
Shocks in Mongolia Household Panel Survey (waves 4-5), Mongolia Livestock Census, and IRIMHE (2021). 

Heterogeneous effects by disaster intensity 

The aim of the anticipatory cash transfer intervention is to assist households predicted to be at 

risk of facing extreme winter conditions. Hence, it is our particular interest to explore the 

effectiveness of the intervention among households with different levels of actual exposure to 

the disaster. Table 4 displays the results of the extended model (eq. 2) that includes an 

interaction term between being selected to receive AHA cash transfers and livestock mortality 

at the district level, our measure for realized winter intensity.  

We do not find evidence for significant heterogeneous effects across different levels of realized 

winter intensity on post-treatment herd size. In the models without (col. 1) and with extended 

pre-treatment controls (col. 2), the point estimates for the interaction effect between receiving 
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AHA cash transfers and district-level livestock mortality are indistinguishable from zero. 

Similar results, with no significant differences in the effects of AHA cash transfers across 

treatment households living in areas with high and low realized winter intensity, are obtained 

when considering income (col. 3-4), herding expenditures (col. 4-5), and livestock slaughtered 

for own consumption (col. 7-8). Results for non-food consumption expenditures are mixed: In 

the model without controls (col. 9), the interaction effect is positive and significant at the 10% 

level, while the interaction effect is not significant in the model with controls (col. 10).  

Table 4: Heterogeneity analysis by disaster intensity 

Dependent variable: Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures 

(ln) 

Consumed 
livestock  

(ln) 

Consumption 
expenditures  

(ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Selected for treatment  
0.01 

(0.03) 
-0.00 
(0.03) 

-0.03 
(0.05) 

-0.03 
(0.05) 

0.05 
(0.18) 

0.12 
(0.18) 

0.06 
(0.06) 

0.04 
(0.06) 

0.01 
(0.05) 

0.01 
(0.05) 

Livestock mortality in district 
-0.01** 
(0.01) 

-0.01* 
(0.01) 

-0.02* 
(0.01) 

-0.01 
(0.01) 

0.10*** 
(0.03) 

0.07** 
(0.03) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.02 
(0.01) 

-0.01 
(0.01) 

Selected for treatment × 
livestock mortality in district 

0.00 
(0.01) 

-0.00 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

-0.06 
(0.04) 

-0.04 
(0.04) 

0.00 
(0.01) 

-0.00 
(0.01) 

0.02* 
(0.01) 

0.01 
(0.01) 

Constant 0.11 
(0.15) 

0.27* 
(0.15) 

4.34*** 
(0.27) 

4.29*** 
(0.31) 

3.81*** 
(0.74) 

3.35*** 
(0.77) 

1.90*** 
(0.20) 

1.77*** 
(0.21) 

2.09*** 
(0.29) 

3.07*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.47 0.50 0.25 0.28 0.26 0.30 0.44 0.51 

Observations 647 647 629 629 629 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. Livestock 
mortality in district is centered around its mean. All specifications control for the lagged dependent variable and include 
interview month fixed effects and province fixed effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks 
in Mongolia Household Panel Survey (waves 4-5), Mongolia Livestock Census, and IRIMHE (2021). 

Heterogeneous effects by pre-treatment wealth 

Next, we explore whether heterogeneous treatment effects exist along the pre-treatment wealth 

distribution of pastoralist households, as cash transfers may have varying impacts depending 

on the availability of alternative resources that can be used for adaptation (Table 5). For herd 

size (col. 1-2), investments in herding (col. 5-6), as well as the number of consumed livestock 

(col. 7-8), we indeed find evidence for significant heterogeneities in treatment effects, 

suggesting that the AHA cash transfers have larger effects for recipients with smaller pre-

treatment herd size than for recipients with larger pre-treatment herd size. Specifically, poorer 

recipients of the AHA cash transfers (i) increase their post-treatment herd size, (ii) invest more 

in the health and productivity of their livestock, and (iii) increase their meat consumption in 

comparison to wealthier recipients.   
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Table 5: Heterogeneity analysis by pre-treatment herd size 

Dependent variable:  Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures 

(ln) 

Consumed 
livestock  

(ln) 

Consumption 
expenditures  

(ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Selected for treatment  
0.01 

(0.03) 
-0.00 
(0.03) 

-0.01 
(0.04) 

-0.01 
(0.05) 

0.08 
(0.18) 

0.17 
(0.17) 

0.09* 
(0.05) 

0.08 
(0.06) 

0.03 
(0.05) 

0.03 
(0.05) 

Livestock mortality in 
district 

-0.01** 
(0.01) 

-0.01** 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

0.06* 
(0.03) 

0.05 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

-0.00 
(0.01) 

Pre-treat. herd size (ln)  
0.99*** 
(0.03) 

0.95*** 
(0.03) 

0.24*** 
(0.03) 

0.23*** 
(0.04) 

0.55*** 
(0.09) 

0.56*** 
(0.09) 

0.34*** 
(0.04) 

0.32*** 
(0.04) 

0.20*** 
(0.04) 

0.18*** 
(0.04) 

Selected for treatment ×  
pre-treat. herd size (ln) 

-0.08** 
(0.04) 

-0.07* 
(0.04) 

-0.03 
(0.05) 

-0.04 
(0.05) 

-0.30** 
(0.14) 

-0.35** 
(0.14) 

-0.12** 
(0.05) 

-0.12** 
(0.05) 

-0.08 
(0.06) 

-0.09 
(0.06) 

Constant 5.72*** 
(0.08) 

5.68*** 
(0.10) 

5.06*** 
(0.27) 

4.97*** 
(0.31) 

4.01*** 
(0.68) 

3.67*** 
(0.68) 

2.42*** 
(0.16) 

2.30*** 
(0.18) 

2.70*** 
(0.29) 

3.53*** 
(0.29) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.54 0.55 0.29 0.32 0.41 0.43 0.47 0.54 

Observations 647 647 629 629 629 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. Pre-treatment 
herd size (ln) is centered around its mean. All specifications control for the lagged dependent variable and include interview 
month fixed effects and province fixed effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks in Mongolia 
Household Panel Survey (waves 4-5), Mongolia Livestock Census, and IRIMHE (2021). 

To further explore these heterogeneities, we now estimate the model without interactions 

separately for the subsample of subsistence-oriented pastoralists with a pre-treatment herd size 

of up to 300 SFU and more commercially-oriented pastoralists with more than 300 SFU before 

the disaster (Table 6).15 For the group of pastoralists with a pre-treatment herd size below 

300 SFU (Panel A), we find significant and positive effects of the AHA cash transfers on post-

disaster herd size (col. 1-2), investments in herding (col. 5-6), and the number of livestock 

slaughtered for own consumption (col. 7-8). In comparison, for wealthier households (Panel B), 

receiving AHA cash transfers significantly reduces post-treatment herd size (col. 1-2), while 

the treatment has no significant effects on the other outcomes considered for this group.   

 
15 The choice of the cut-off at 300 SFU was informed by the literature on the herding sector in Mongolia 
(Goodland et al. 2009). Results discussed in this paragraph are robust to varying the cut-off between 260-320 SFU.  
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Table 6: Heterogeneity analysis by pre-treatment herd size, distinguishing between 
subsistence-oriented and commercially-oriented pastoralists 

Dependent variable:  Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures (ln) 

Consumed 
livestock (ln) 

Consumption 
expenditures (ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Panel A: Households with pre-treatment herd sizes below 300 SFU 

Selected for treatment 
0.14** 
(0.06) 

0.11* 
(0.06) 

0.06 
(0.08) 

0.04 
(0.08) 

0.45* 
(0.25) 

0.55** 
(0.24) 

0.17** 
(0.08) 

0.14* 
(0.08) 

0.12 
(0.09) 

0.11 
(0.10) 

Livestock mortality in district 
-0.02** 
(0.01) 

-0.02* 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

0.06 
(0.04) 

0.05 
(0.04) 

0.00 
(0.01) 

-0.00 
(0.01) 

0.01 
(0.01) 

0.01 
(0.01) 

Constant 
0.26 

(0.46) 
0.60 

(0.44) 
4.36*** 
(0.33) 

4.32*** 
(0.38) 

1.05 
(1.18) 

1.14 
(1.26) 

1.96*** 
(0.34) 

1.84*** 
(0.34) 

2.23*** 
(0.38) 

3.49*** 
(0.46) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.57 0.60 0.47 0.50 0.27 0.29 0.21 0.24 0.44 0.53 

Observations 251 251 240 240 240 240 240 240 240 240 

           

Panel B: Households with pre-treatment herd sizes above 300 SFU 

Selected for treatment 
-0.06* 
(0.03) 

-0.06** 
(0.03) 

-0.07 
(0.05) 

-0.07 
(0.05) 

-0.15 
(0.19) 

-0.10 
(0.19) 

0.03 
(0.06) 

0.02 
(0.07) 

-0.02 
(0.06) 

-0.03 
(0.07) 

Livestock mortality in district 
-0.01* 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

0.05 
(0.03) 

0.04 
(0.03) 

-0.02* 
(0.01) 

-0.02 
(0.01) 

-0.02* 
(0.01) 

-0.01 
(0.01) 

Constant 
0.21 

(0.22) 
0.18 

(0.23) 
5.10*** 
(0.38) 

4.96*** 
(0.45) 

4.83*** 
(0.67) 

4.47*** 
(0.76) 

2.56*** 
(0.16) 

2.45*** 
(0.22) 

3.16*** 
(0.44) 

3.64*** 
(0.49) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.71 0.72 0.38 0.40 0.18 0.20 0.17 0.20 0.33 0.40 

Observations 396 396 389 389 389 389 389 389 389 389 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. All specifications 
control for the lagged dependent variable and include interview month fixed effects and province fixed effects; * p < 0.10, ** 
p < 0.05, *** p < 0.01. Sources: Coping with Shocks in Mongolia Household Panel Survey (waves 4-5), Mongolia Livestock 
Census, and IRIMHE (2021).  

To further investigate the positive effects of AHA cash transfers for households with smaller 

pre-treatment herd sizes, we estimate the model with interaction effects for a number of 

extended outcomes (Table 7).16 Columns 1 and 2 present results for the post-treatment 

possessions of goats and sheep, respectively, the two most commonly held species. Column 3 

presents results for the number of large animals owned by households after the disaster, i.e., the 

sum of cattle, horses, and camels. Next, we investigate the differential effects of the cash 

transfers on herd-related income strategies, namely income generated from the sale of animal 

byproducts (col. 4) and whether or not households generated income from the sale of livestock 

(col. 5). In column 6, we employ an indicator variable measuring if a household purchased 

livestock in the last 12 months, an additional form of investing in the asset base that is not 

 
16 Note that the sample size differs across those outcomes because of different item non-response rates. 
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captured by herd expenditures. Column 7 considers as outcome household expenditures for 

livestock fodder, a sub-category of investments in herding and the single most important means 

to increase the chance of animal survival during late winter and early spring. Recipients of the 

cash transfers could have used the assistance to purchase fuel, thus increasing their mobility 

and the frequency of visiting markets. Hence, in column 8, we employ fuel expenditures as 

outcome.  

Results indicate that the AHA cash transfers helped pastoralists with smaller pre-treatment herd 

sizes to increase the number of goats and sheep owned after the disaster (col. 1-2), increase the 

likelihood that households generate income from the sale of animals (col. 5), and to purchase 

animal fodder (col. 7) compared to recipient households with larger pre-treatment herd size. All 

interaction effects are statistically significant, at least at the 10% level.17 Although the 

heterogeneity analysis is constrained by a limited sample size, the combined evidence indicates 

that cash transfers have positive and economically large effects for the group of subsistence-

oriented households.  

Table 7: Heterogeneity analysis by pre-treatment herd size on extended set of outcomes 

Dependent variable:  Number 
of goats 

(ln) 

Number 
of sheep 

(ln) 

Number of 
large 

animals 
(ln) 

Income 
from 

livestock 
byproducts 

(ln) 

Income 
from 

livestock 
sales  
 (0-1) 

Purchased 
livestock 

(0-1) 

Fodder 
expen-
ditures  

(ln) 

Fuel 
expen-
ditures  

(ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Selected for treatment  
-0.05 
(0.05) 

0.04 
(0.05) 

-0.02 
(0.04) 

-0.12 
(0.09) 

-0.03 
(0.04) 

0.05* 
(0.03) 

0.21 
(0.20) 

0.08 
(0.19) 

Livestock mortality in district 
-0.01 
(0.01) 

-0.01 
(0.01) 

-0.03*** 
(0.01) 

-0.05** 
(0.02) 

0.01 
(0.01) 

0.00 
(0.01) 

0.04 
(0.03) 

-0.02 
(0.02) 

Pre-treat. herd size (ln) 
0.04 

(0.04) 
0.10** 
(0.05) 

0.10* 
(0.05) 

0.48*** 
(0.12) 

0.22*** 
(0.02) 

-0.02 
(0.02) 

0.66*** 
(0.12) 

0.56*** 
(0.13) 

Selected for treatment  
× pre-treat. herd size (ln) 

-0.08* 
(0.04) 

-0.10** 
(0.05) 

-0.05 
(0.05) 

-0.14 
(0.10) 

-0.07** 
(0.03) 

-0.02 
(0.04) 

-0.36** 
(0.15) 

-0.15 
(0.18) 

Constant 0.12 
(0.18) 

0.39 
(0.27) 

0.27* 
(0.15) 

2.63*** 
(0.59) 

0.43*** 
(0.10) 

0.02 
(0.10) 

3.46*** 
(0.74) 

2.89*** 
(0.61) 

Extended pre-treat. controls Yes Yes Yes Yes Yes Yes Yes Yes 

R-squared 0.85 0.84 0.85 0.64 0.34 0.09 0.23 0.50 

Observations 647 647 647 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. Pre-treatment 
herd size (ln) is centered around its mean. All specifications control for the lagged dependent variable and include interview 
month fixed effects and province fixed effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks in Mongolia 
Household Panel Survey (waves 4-5), Mongolia Livestock Census, and IRIMHE (2021). 

 
17 When estimating the baseline specification (without interaction effects) for those additional outcomes, the 
receipt of cash transfers does not have a significant effect in all but one specification (Table A.5, Panel A in the 
Appendix). 
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Robustness tests 

In the results presented so far, we considered households’ treatment status as the main 

explanatory variable of interest. Table A.6 in the Appendix displays second-stage results from 

a 2SLS estimation of local average treatment effects, i.e., the average treatment effects for 

households that actually received the cash transfer, where receiving the treatment is 

instrumented by the assigned treatment status. The estimated effects for actual recipients are 

similar in magnitude and statistical significance to the baseline estimates obtained for 

households selected for treatment.  

The intervention was initially set up with two treatment arms that differed in the amount of 

AHA cash transfers allocated to each household, with one treatment arm containing a lower 

(177 USD) and the other a higher (295 USD) amount. However, in the analysis presented so 

far, we abstain from exploiting those different treatments as (i) the treatment arms are of small 

size, with less than 200 households in each arm, and (ii) the treatment clusters are spatially 

correlated with realized disaster intensity.18 Results, now estimated separately for the two 

treatment arms, are displayed in Table A.7 in the Appendix. When considering the full sample 

(Panel A), only one significant effect is detected, namely the higher treatment leading to larger 

herding investments (col. 6). In the heterogeneity analysis by realized disaster intensity 

(Panel B), we (only) find a significant interaction effect of the lower treatment and livestock 

mortality in the district on non-food consumption expenditures (col. 9-10). In the heterogeneity 

analysis by pre-treatment herd size (Panel C), all significant effects point in the same direction 

as the main results in Table 5. Yet, effects for some outcomes (e.g., post-treatment herd size or 

expenditures in herding) are not significant across all specifications and both treatment arms. 

Estimating the combined effects for both treatment arms remains our preferred specification.  

Next, we re-estimate all specifications with a more precise measure for realized disaster 

intensity. Table A.8 in the Appendix displays results obtained when using the livestock 

mortality rate 2021 at the sub-district level (instead of at district level) to measure winter 

intensity. As before, the livestock mortality rate is calculated from aggregated Livestock Census 

data. As of 2021, districts and sub-districts had, on average, a population of 628 and 

129 pastoralist households, respectively. Thus, the weight each sample household has in the 

livestock mortality rate is considerably higher in the sub-district than the district-level measure 

 
18 The average district-level livestock mortality rate in 2021 was 3.02 for the control group, 2.94 for 
households in the lower treatment arm, and 3.66 for households in the higher treatment arm. 
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used in the main specification. The finer measure for disaster intensity confirms all results 

obtained for the full sample (Panel A), the heterogeneity analysis by winter intensity (Panel B), 

and the heterogeneity analysis by pre-treatment herd size (Panel C).  

Lastly, we explore whether reductions in sample size are systematically linked to the 

intervention. For 696 of the 830 households defined as eligible based on complete wave 4 data, 

wave 4 data were collected before the disbursal of the AHA cash transfers. Of those 

696 households we excluded 49 households from the analysis, either because they attrited from 

the Coping with Shocks Survey after wave 4 (13 households) or gave up herding by the time of 

wave 5 (36 households). In a first test, we consider the sample of eligible households based on 

wave 4 data (N=696) and investigate whether the receipt of AHA cash transfers affected their 

probability of being part of the sample used in the main analysis (N=647). Results are displayed 

in columns 1 and 2 of Table A.9 in the Appendix. A second test considers only eligible 

households for whom wave 5 data is available (N=683) and estimates the determinants of 

giving up herding between wave 4 and wave 5. Results are shown in columns 3 and 4. In neither 

test is the receipt of AHA cash transfers significantly related to survey attrition or giving up 

herding.  

6. Discussion 

Our analysis yields three main results. First, no significant effects of anticipatory cash transfers 

on assets, income, adaptive investments, or consumption are detected in the baseline analysis 

when estimating the intent-to-treat effect across the full sample of pastoralists. Second, there is 

no evidence that cash transfers are more effective in areas where winter conditions are more 

extreme. Third, for households with lower pre-treatment wealth, there is robust evidence that 

AHA cash transfers increase their post-treatment herd size, adaptive investments, and 

consumption, suggesting that these households can benefit the most from anticipatory 

humanitarian assistance.  

While our results are in support of tying AHA to household-level vulnerability criteria practiced 

by humanitarian organizations in Mongolia and elsewhere, results are less conclusive about 

whether AHA provides effective disaster protection. The absence of pronounced and consistent 

findings in both the baseline specification and the heterogeneity specification assessing 

differential effects on the realized disaster intensity might stem from various factors, including 

(i) limitations due to survey design, (ii) features of the AHA intervention, and (iii) uncertainties 

surrounding the extent to which projected winter risk realized. We discuss those factors in turn.  
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The survey design might have introduced measurement errors. Households may struggle to 

accurately recall their income, specific expenditures, or consumption over the past 12 months, 

potentially introducing noise. Yet, this does not apply to herd size, the most relevant outcome, 

which is measured at the time of the endline survey interview. Survey respondents were able to 

report their herd size without difficulty, and we do not have reason to expect respondents facing 

incentives to either under or over-report their livestock holdings. Additionally, the rolling-basis 

structure of the panel survey limits the ability to study the immediate post-disaster period in 

detail. Variables that capture income, expenditures, or consumption encompass the immediate 

(post-)disaster period but also additional months before and after the treatment. Thus, effects 

may have averaged out over time. Moreover, since cash transfers were unconditional, the 

assistance might have been used for welfare-enhancing purposes that are not recorded in the 

survey, such as purchasing food items in the direct aftermath of the disaster.  

A second possibility is that the AHA intervention is indeed of limited effect for all but the 

poorest households. In particular, the effectiveness of the AHA intervention to assist 

households exposed to harsh winter conditions may be constrained by its volume, modality, 

and timing. While it is possible that the amount of assistance was insufficient to promote 

adaptive action or meaningful investments at the household level, the value of cash transfers in 

the intervention studied here aligns with previous AHA programs implemented in Mongolia. 

Allocating a higher amount of assistance per household might not be feasible in practice. Bank 

transfers may not be the ideal modality of AHA in the context of Mongolia, where households 

could face challenges accessing banks, reaching distant markets, and possibly encounter limited 

supplies in local markets. However, recipients reported high satisfaction with the bank transfer, 

which they withdrew shortly after disbursement. The most difficult time for animal survival is 

during late winter and early spring. Consequently, the timing of the transfers in the intervention 

studied here seems appropriate. This notwithstanding, the most effective preparation activities 

might be implemented in early winter, when risk projections are not yet available, highlighting 

a key challenge faced by AHA programs in general.  

Lastly, the lack of substantial effects might have been due to the fact that realized winter 

conditions were rather mild in parts of the survey area. While medium, high, and very high risks 

were projected for the entire survey region, only one-third of the sample districts were 

ultimately affected. In the sample considered, 139 out of 647 households experienced district-

level mortality of over 6%, a threshold commonly used in Mongolia to identify extreme winter 

conditions. Among the 137 sample households living in districts with the highest projected risk, 
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61% experienced livestock mortality exceeding this threshold. The imperfect projection of 

disaster risk is relevant for both cost-benefit considerations of AHA interventions and the 

evaluation of intervention effectiveness. A substantial portion of the cash transfers was 

allocated to households that, upon evaluation, were not exposed to the anticipated risk, resulting 

in no observable reduction in their herd size regardless of the intervention. The uncertainty 

about the eventual realization of risk highlights an important feature inherent in the design of 

AHA that complicates the evaluation of its effectiveness.  

Based on our findings, we conduct a back-of-the-envelope calculation on the return on 

investment of the AHA intervention from the perspective of recipient households. Our 

calculation is based on the sample of households with a pre-treatment herd size of less than 

300 SFU, for whom we find robust treatment effects, and who live in an area projected to be at 

very high, high, or medium risk of experiencing a weather disaster. We only consider as cost 

of investment the amount of cash transferred to households, but not the cost of identifying 

households with small herds, collecting bank account information from recipients, or 

implementing bank transfers. We perceive those costs to be low, as Mongolia’s public 

administration maintains a digital database of households’ livestock holdings updated annually 

with data from the yearly livestock census. Social welfare, which virtually all families in 

Mongolia receive, is disbursed through bank transfers. Hence, recipients’ bank account 

information is readily available. When multiplying the size of the treatment effect for post-

disaster herd size with the average market price of sheep in the survey area in autumn 2021, we 

find a return to investment of about 3.5 USD.19 In other words, for every USD invested in AHA 

cash transfers, less wealthy pastoralist households were able to increase the value of their herd 

by 3.5 USD. Note that this return to investment even includes cash transferred to households 

living in areas where disaster risk did not eventually materialize due to imperfect risk 

projection. 

7. Conclusion 

Our study provides novel evidence of the effectiveness of anticipatory humanitarian action by 

evaluating the effects of unconditional cash transfers delivered to randomly selected pastoralist 

households in Mongolia amid a weather disaster. The robust positive effects of AHA cash 

 
19 This sub-sample had an average post-treatment herd size of 116 SFU. The average market prices for living 
sheep, averaged across female and male animals and averaged over the months August to November 2021, was 
187,000 Mongolian trugrik (MTN), with little variation across months. Hence, the calculation is 116 SFU * 11% 
effect size * 187,000 MTN market price per sheep / 2866 MTN/USD exchange rate / 236 USD cash transfer.  



30 

transfers for less wealthy households reinforce the rationale of targeting households based on 

vulnerability.  

Evaluating the impact of humanitarian aid is a notoriously difficult task. This complexity is 

further compounded in anticipatory humanitarian programs, where accounting for predicted 

risks introduces an additional layer of uncertainty (Puri et al. 2017; Weingärtner & Wilkinson 

2019). We applied a new approach, building on a rich and long-standing household panel survey 

that is implemented independently of the intervention as well as a randomized study design that 

allows for a causal interpretation of results. Thus, our study provides an example of how 

existing surveys can be utilized to carry out a rigorous impact evaluation of (anticipatory) 

humanitarian assistance that is cost-efficient, fast, and reduces desirability bias.  

One conclusion from our study is that future impact evaluations of AHA should ideally be based 

on larger sample sizes that cover large enough areas to facilitate impact evaluation even when 

the projected risk does not materialize in some areas. In future impact evaluations, sufficient 

sample sizes that allow for simultaneous testing of wealth and disaster intensity heterogeneities 

are desirable. Furthermore, exploring variations in aid modality and comparing AHA programs 

to ex-post humanitarian aid approaches present promising directions for larger interventions. 

These should also allow for studying the effects of AHA programs on mitigating distress 

migration.   



31 

References 

Altındağ, O. & O’Connell, S. D. (2023). The short-lived effects of unconditional cash transfers to 

refugees. Journal of Development Economics, 160. 

https://doi.org/10.1016/j.jdeveco.2022.102942. 

Anticipation Hub. (2022). Anticipatory action in 2022: A global overview. Berlin, Germany: 

Anticipation Hub. 

Baird, S., McIntosh, C., & Ozler, B. (2011). Cash or condition? Evidence from a cash transfer 

experiment. The Quarterly Journal of Economics, 126, 1709-1753. 

https://doi.org/10.1093/qje/qjr032. 

Banerjee, A. V., Hanna, R., Kreindler, G. E., & Olken, B. A. (2017). Debunking the stereotype of the 

lazy welfare recipient: Evidence from cash transfer programs. The World Bank Research 

Observer, 32, 155-184. https://doi.org/10.1093/wbro/lkx002. 

Bastagli, F., Hagen-Zanker, J., Harman, L., Barca, V., Sturge, G., & Schmidt, T. (2018). The impact of 

cash transfers: A review of the evidence from low- and middle-income countries. Journal of 

Social Policy, 48, 569-594. https://doi.org/10.1017/s0047279418000715. 

Bloom, H. S. (1995). Minimum Detectable Effects. Evaluation Review, 19, 547-556. 

https://doi.org/10.1177/0193841x9501900504. 

Coughlan de Perez, E. (2018). Forecast-based financing: A scientific foundation for systematic early 

action. PhD Thesis - Research and graduation internal. Amsterdam, Netherlands: Vrije 

Universiteit Amsterdam. 

Coughlan de Perez, E., van den Hurk, B., van Aalst, M. K., Jongman, B., Klose, T., & Suarez, P. (2015). 

Forecast-based financing: an approach for catalyzing humanitarian action based on extreme 

weather and climate forecasts. Natural Hazards and Earth System Sciences, 15, 895-904. 

https://doi.org/10.5194/nhess-15-895-2015. 

de Leon, F. L. L., Malde, B., & McQuillin, B. (2023). The effects of emergency government cash 

transfers on beliefs and behaviours during the COVID pandemic: Evidence from Brazil. Journal 

of Economic Behavior and Organization, 208, 140-155. 

https://doi.org/10.1016/j.jebo.2023.01.006. 

Evans, D. K. & Popova, A. (2017). Cash transfers and temptation goods. Economic Development and 

Cultural Change, 65, 189-221. https://doi.org/10.1086/689575. 

FAO. (2018). Impact of Early Warning Early Action. Protecting the livelihoods of herders from a dzud 

winter in Mongolia. Rome, Italy: Food and Agriculture Organization of the United Nations. 

FAO. (2020). Mongolia anticipating the 2020 dzud. Rome, Italy: Food and Agriculture Organization of 

the United Nations. 

FAO. (2021). Dzud early warning system in Mongolia. Rome, Italy: Food and Agriculture Organization 

of the United Nations. 

Fluhrer, S. & Kraehnert, K. (2022). Sitting in the same boat: Subjective well-being and social 

https://doi.org/10.1016/j.jdeveco.2022.102942
https://doi.org/10.1093/qje/qjr032
https://doi.org/10.1093/wbro/lkx002
https://doi.org/10.1017/s0047279418000715
https://doi.org/10.1177/0193841x9501900504
https://doi.org/10.5194/nhess-15-895-2015
https://doi.org/10.1016/j.jebo.2023.01.006
https://doi.org/10.1086/689575


32 

comparison after an extreme weather event. Ecological Economics, 195. 

https://doi.org/10.1016/j.ecolecon.2022.107388. 

German Federal Foreign Office. (2022). G7 Foreign Ministers' statement on strengthening anticipatory 

action in humanitarian assistance. https://www.auswaertiges-amt.de/en/newsroom/news/g7-

anticipatory-action/2531236. 

German Red Cross. (2017). Forecast-based financing: An innovative approach. Berlin, Germany: 

German Red Cross. 

Goodland, A., Sheehy, D., & Shine, T. (2009). Mongolia: Livestock sector study: Volume 1: Synthesis 

report. Washington, DC: The World Bank. 

Groppo, V. & Kraehnert, K. (2016). Extreme weather events and child height: Evidence from Mongolia. 

World Development, 86, 59-78. https://doi.org/10.1016/j.worlddev.2016.05.005. 

Groppo, V. & Kraehnert, K. (2017). The impact of extreme weather events on education. Journal of 

Population Economics, 30, 433-472. https://doi.org/10.1007/s00148-016-0628-6. 

Gros, C., Bailey, M., Schwager, S., Hassan, A., Zingg, R., Uddin, M. M., Shahjahan, M., Islam, H., Lux, 

S., Jaime, C., & Coughlan de Perez, E. (2019). Household-level effects of providing forecast-

based cash in anticipation of extreme weather events: Quasi-experimental evidence from 

humanitarian interventions in the 2017 floods in Bangladesh. International Journal of Disaster 

Risk Reduction, 41. https://doi.org/10.1016/j.ijdrr.2019.101275. 

Gros, C., Easton-Calabria, E., Bailey, M., Dagys, K., de Perez, E. C., Sharavnyambuu, M., & 

Kruczkiewicz, A. (2022). The effectiveness of forecast-based humanitarian assistance in 

anticipation of extreme winters: a case study of vulnerable herders in Mongolia. Disasters, 46, 

95-118. https://doi.org/10.1111/disa.12467. 

Gupta, P., Stein, D., Longman, K., Lanthorn, H., Bergmann, R., Nshakira-Rukundo, E., Rutto, N., 

Kahura, C., Kananu, W., Posner, G., Zhao, K. J., & Davis, P. (2024). Cash transfers amid 

shocks: A large, one-time, unconditional cash transfer to refugees in Uganda has 

multidimensional benefits after 19 months. World Development, 173. 

https://doi.org/10.1016/j.worlddev.2023.106339. 

Hahn, A. H. (2017). Mongolian dzud. Threats to and protection of Mongolia’s herding communities. 

Asian Studies - Education about Asia, 22, 42-46. 

Haushofer, J. & Shapiro, J. (2016). The short-term impact of unconditional cash transfers to the poor: 

Experimental evidence from Kenya. The Quarterly Journal of Economics, 131, 1973-2042. 

https://doi.org/10.1093/qje/qjw025. 

IFRC. (2018). Case studies: Red Cross Red Crescent Disaster Risk Reduction in action – What works 

at local level. Geneva, Switzerland: International Federation of Red Cross and Red Crescent 

Societies. 

IFRC. (2020a). Forecast-based early action triggered in: Mongolia for dzud (EAP2020MN02). Geneva, 

Switzerland: International Federation of Red Cross and Red Crescent Societies. 

https://doi.org/10.1016/j.ecolecon.2022.107388
https://www.auswaertiges-amt.de/en/newsroom/news/g7-anticipatory-action/2531236
https://www.auswaertiges-amt.de/en/newsroom/news/g7-anticipatory-action/2531236
https://doi.org/10.1016/j.worlddev.2016.05.005
https://doi.org/10.1007/s00148-016-0628-6
https://doi.org/10.1016/j.ijdrr.2019.101275
https://doi.org/10.1111/disa.12467
https://doi.org/10.1016/j.worlddev.2023.106339
https://doi.org/10.1093/qje/qjw025


33 

IFRC. (2020b). Mongolia / East-Asia: Dzud. Final report early action (EAP2019MN0001). Geneva, 

Switzerland: International Federation of Red Cross and Red Crescent Societies. 

IFRC. (2020c). Mongolia / East-Asia: Severe winter. Final report (MDRMN011). Geneva, Switzerland: 

International Federation of Red Cross and Red Crescent Societies. 

IFRC. (2020d). Mongolia: Dzud − Early Action Protocol Summary − December 2020. Situation report 

Geneva, Switzerland: International Federation of Red Cross and Red Crescent Societies. 

IFRC. (2020e). World Disasters Report 2020: Come heat or high water. Geneva, Switzerland: 

International Federation of Red Cross and Red Crescent Societies. 

IFRC. (2021). Mongolia / East-Asia: Cold wave. Final report early action (EAP2020MN02). Geneva, 

Switzerland: International Federation of Red Cross and Red Crescent Societies. 

Imbens, G. W. & Rubin, D. B. (2015). Causal Inference for Statistics, Social, and Biomedical Sciences. 

Cambridge: Cambridge University Press. 

IRIMHE. (2021). Immediate Risk Notice (as of January 10, 2021). Ulaanbaatar, Mongolia: Information 

and Research Institute of Meteorology, Hydrology, and Environment. 

Jjemba, E. W., Mwebaze, B. K., Arrighi, J., Coughlan de Perez, E., & Bailey, M. (2018). Forecast-Based 

Financing and Climate Change Adaptation: Uganda Makes History Using Science to Prepare 

for Floods. In Z. Zommers & K. Alverson (Eds.), Resilience: The Science of Adaptation to 

Climate Change (pp. 237-242). Amsterdam: Elsevier. 

Kraehnert, K., Lehmann-Uschner, K., Groppo, V., Bertram-Huemmer, V., Fluhrer, S., Mogge, L., 

Roeckert, J., & Wojewska, A. (2022). Coping with Shocks in Mongolia Household Panel 

Survey, Waves 1-5. Version 2.0. 

Londoño-Vélez, J. & Querubín, P. (2022). The impact of emergency cash assistance in a pandemic: 

Experimental evidence from Colombia. The Review of Economics and Statistics, 104, 157-165. 

https://doi.org/10.1162/rest_a_01043. 

Mongolian Statistical Information Service. (2023). Statistical Database by Sector. Ulaanbaatar, 

Mongolia. https://www.1212.mn/en. 

Moussa, W., Salti, N., Irani, A., Mokdad, R. A., Jamaluddine, Z., Chaaban, J., & Ghattas, H. (2022). 

The impact of cash transfers on Syrian refugee children in Lebanon. World Development, 150. 

https://doi.org/10.1016/j.worlddev.2021.105711. 

MRCS. (2020). Forecast-Based Financing: Early Action Protocol. Ulaanbaatar, Mongolia: Mongolian 

Red Cross Society. 

Murphy, D. J. (2011). Going on Otor: Disaster, mobility, and the political ecology of vulnerability in 

Uguumur, Mongolia. University of Kentucky Doctoral Dissertations, 168. Lexington, KY: 

University of Kentucky. 

Nandintsetseg, B., Shinoda, M., & Erdenetsetseg, B. (2018). Developing an early warning system of 

dzud (cold-season disaster) in Mongolia. Asian Ministerial Conference on Disaster Risk 

Reduction: Theme of the Case Study Early Warning and Early Action. Ulaanbaatar, Mongolia. 

https://doi.org/10.1162/rest_a_01043
https://www.1212.mn/en
https://doi.org/10.1016/j.worlddev.2021.105711


34 

https://doi.org/10.13140/RG.2.2.33661.72161. 

OCHA. (2023). Mongolia: 2023 Dzud Early Action & Response Plan (Dec 2022 – May 2023). New 

York, NY and Istanbul, Turkey: UN Office for the Coordination of Humanitarian Affairs. 

Otter, T. & German Institute for Economic Research. (2012). Survey sample design report for the project 

“Coping with Climate Shocks in Mongolia”. Berlin, Germany: German Institute for Economic 

Research (DIW Berlin). 

PIN Mongolia. (2018). Advancing understanding of dzud risk: A livestock mortality model and multi-

indicator dzud vulnerability index (MDVI). Ulaanbaatar, Mongolia: People in Need. 

Pople, A., Hill, R., Dercon, S., & Brunckhorst, B. (2021). Anticipatory cash transfers in Climate Disaster 

Response. CSAE Working Paper Series, 2021-07. 

https://www.csae.ox.ac.uk/publication/1173972/manual. 

Puri, J., Aladysheva, A., Iversen, V., Ghorpade, Y., & Brück, T. (2017). Can rigorous impact evaluations 

improve humanitarian assistance? Journal of Development Effectiveness, 9, 519-542. 

https://doi.org/10.1080/19439342.2017.1388267. 

REAP. (2022). Glossary of early action terms: 2022 Edition. Geneva, Switzerland: Risk-informed Early 

Action Partnership. 

Roeckert, J. & Kraehnert, K. (2022). Extreme weather events and internal migration: Evidence from 

Mongolia. Economics of Disasters and Climate Change, 6, 95-128. 

https://doi.org/10.1007/s41885-021-00100-8. 

Start Network. (2020). Mongolia: Anticipation of harsh winter, 2018 -2019 Impact Assessment. London, 

United Kingdom: Start Network. 

Tanner, T., Gray, B., Guigma, K., Iqbal, J., Levine, S., MacLeod, D., Nahar, K., Rejve, K., & Cabot 

Venton, C. (2019). Scaling up early action: Lessons, challenges and future potential in 

Bangladesh. ODI Working Paper 547. https://cdn.odi.org/media/documents/12641.pdf. 

Temidayo, J. & Awojobi, O. N. (2020). Relationship between cash transfer programmes and school 

outcomes in Africa and Latin America: A systematic review. Global Journal of Social Sciences, 

19, 25-34. https://dx.doi.org/10.4314/gjss.v19i1.3. 

Tozier de la Poterie, A., Castro, E., Rahaman, H., Heinrich, D., Clatworthy, Y., & Mundorega, L. (2023). 

Anticipatory action to manage climate risks: Lessons from the Red Cross Red Crescent in 

Southern Africa, Bangladesh, and beyond. Climate Risk Management, 39. 

https://doi.org/10.1016/j.crm.2023.10047610.1016/j.crm.2023.100476. 

UNDP & NEMA. (2010). Dzud national report 2009-2010. Ulaanbaatar: UNDP Mongolia. 

UNICEF. (2019). Universal child benefit case studies: The experience of Mongolia. New York, NY: 

United Nations Children's Fund. 

Weingärtner, L. & Wilkinson, E. (2019). Anticipatory crisis financing and action: Concepts, initiatives 

and evidence. London, United Kingdom: Centre for Disaster Protection. 

World Bank. (2017). Closing the gap: The state of social safety nets. Washington, DC: The World Bank.  

https://doi.org/10.13140/RG.2.2.33661.72161
https://www.csae.ox.ac.uk/publication/1173972/manual
https://doi.org/10.1080/19439342.2017.1388267
https://doi.org/10.1007/s41885-021-00100-8
https://cdn.odi.org/media/documents/12641.pdf
https://dx.doi.org/10.4314/gjss.v19i1.3
https://doi.org/10.1016/j.crm.2023.10047610.1016/j.crm.2023.100476


35 

Online Appendix  

Fig. A.1: Predicted risk levels for the 2020/21 winter in the survey area as of January 10, 
2021 

A) District level 

 

B) Sub-district level 

 

Notes: Both panels display the three survey provinces covered by the Coping with Shocks Survey, with district boundaries 
shown in Panel A and sub-district boundaries shown in Panel B. Risk levels are taken from the risk map, published January 10, 
2021 (Fig. 1). Source: IRIMHE (2021).  

  

Medium risk
High risk
Very high risk
Not in survey
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Table A.1: Summary statistics from post-intervention phone survey 

 Mean Std. Dev. Min Max N 

Household withdrew cash transfer from bank account (0-1) 1 0 1 1 373 

Preferred kind of emergency assistance: Cash (0-1) 0.77 0.42 0 1 373 

Preferred kind of emergency assistance: Fodder and hay (0-1) 0.20 0.40 0 1 373 

Preferred kind of emergency assistance: Other (0-1) 0.03 0.17 0 1 373 

Optimal amount of cash assistance (USD) 441.71 361.43 0 2,772 373 

Preferred month for emergency assistance: September (0-1) 0.03 0.18 0 1 373 

Preferred month for emergency assistance: October (0-1) 0.02 0.15 0 1 373 

Preferred month for emergency assistance: November (0-1) 0.03 0.18 0 1 373 

Preferred month for emergency assistance: December (0-1) 0.08 0.28 0 1 373 

Preferred month for emergency assistance: January (0-1) 0.23 0.42 0 1 373 

Preferred month for emergency assistance: February (0-1) 0.23 0.42 0 1 373 

Preferred month for emergency assistance: March (0-1) 0.35 0.48 0 1 373 

Preferred month for emergency assistance: April (0-1) 0.02 0.14 0 1 373 

Household spent cash transfer on hay and fodder (0-1) 0.92 0.26 0 1 373 

Household spent cash transfer on purchasing livestock (0-1) 0.03 0.16 0 1 373 

Household spent cash transfer on other livestock-related investments (0-1) 0.13 0.33 0 1 373 

Household spent cash transfer on food items (0-1) 0.49 0.50 0 1 373 

Household spent cash transfer on non-food items (0-1) 0.08 0.28 0 1 373 

Household spent cash transfer on health care (0-1) 0.09 0.28 0 1 373 

Household spent cash transfer on education (0-1) 0.03 0.18 0 1 373 

Household spent cash transfer on gasoline (0-1) 0.24 0.43 0 1 373 

Household used cash transfer as saving (0-1) 0.01 0.09 0 1 373 

Household used cash transfer to pay back loan (0-1) 0.05 0.23 0 1 373 

Household shared cash transfer with relatives or friends (0-1) 0.01 0.07 0 1 373 

Household spent cash transfer on other items or activities (0-1) 0.02 0.15 0 1 373 

Household has not used the cash transfer yet (0-1) 0 0 0 0 373 

Satisfaction with timing of cash transfer (1=not satisfied at all, 5=extremely 
satisfied) 4.78 0.48 3 5 373 

Satisfaction with amount of cash transfer (1=not satisfied at all, 
5=extremely satisfied) 4.71 0.57 2 5 373 

Satisfied with receiving assistance in the form of bank transfer (0-1) 1 0 1 1 373 

Note: The phone survey was conducted by PIN among recipient households only. Data collection was carried out between mid-
April and September 2021. Eight recipient households could not be reached. Source: Post-intervention phone survey.  
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Table A.2: Summary statistics from baseline and endline surveys 

 Mean Std. Dev. Min Max N 

Dependent variables (measured in endline survey)      

 Herd size, SFU 526.34 451.69 6 2,430 647 

 Number of goats 169.82 168.18 0 1,500 647 

 Number of sheep 154.43 175.81 0 1,074 647 

 Number of large animals (cattle, horses, and camels) 34.20 37.89 0 240 647 

 Total annual household income in previous 12 months, USD 6,506.54 4,722.17 491 36,902 647 

 Income from livestock byproducts in previous 12 months, USD 2,335.66 2,454.13 0 15,385 647 

 Income from sold animals in previous 12 months, USD 1,616.60 2,843.54 0 22,524 647 

 Total expenditures on herding in previous 12 months, USD 901.65 926.18 0 8,836 647 

 Fodder expenditures in previous 12 months, USD 497.96 491.39 0 3,465 647 

 Fuel expenditures in previous 12 months, USD 535.03 578.47 0 4,158 647 

 Number of livestock consumed in previous 12 months, SFU 29.65 15.57 0 111 647 

 Expenditures on non-food consumption in previous 12 months,  USD 1,776.33 1,178.88 17 7,765 647 

Household characteristics (measured in baseline survey)      

 Female head of household (0-1) 0.13 0.34 0 1 647 

 Age of head of household (years) 48.79 11.35 21 89 647 

 Education of head of household: none (0-1) 0.14 0.35 0 1 647 

 Education of head of household: primary (0-1) 0.24 0.43 0 1 647 

 Education of head of household: above primary (0-1) 0.62 0.48 0 1 647 

 Household size (number of persons) 4.07 1.73 1 10 647 

 Herd size, SFU 511.91 418.16 18 2,550 647 

 Number of goats 168.58 174.00 0 2,200 647 

 Number of sheep 148.99 168.43 0 1,130 647 

 Number of large animals (cattle, horses, and camels) 32.93 34.38 0 262 647 

 Total annual household income in previous 12 months, USD 5,001.30 4,500.01 35 44,058 629 

 Income from livestock byproducts in previous 12 months, USD 1,486.85 1,783.98 0 14,006 629 

 Income from sold animals in previous 12 months, USD 1,532.57 2,933.73 0 24,255 629 

 Total expenditures on herding in previous 12 months, USD 676.92 741.52 0 4,245 629 

 Fodder expenditures in previous 12 months, USD 342.40 403.71 0 2,772 629 

 Fuel expenditures in previous 12 months, USD 356.63 344.75 0 2,685 629 

 Number of livestock consumed in previous 12 months, SFU 28.56 18.36 0 149 629 

 Expenditures on non-food consumption in previous 12 months, USD 1,536.04 954.94 121 7,938 629 

 Household lives in province center (0-1) 0.16 0.36 0 1 647 

 Household lives in Zavkhan province (0-1) 0.36 0.48 0 1 647 

 Household lives in Govi-Altai province (0-1) 0.32 0.47 0 1 647 

 Household lives in Uvs province (0-1) 0.32 0.47 0 1 647 

Disaster intensity      

 District-level livestock mortality in 2021, SFU (%) 3.15 4.49 0 19.22 647 

 Forecasted risk of extreme weather event: very high (0-1) 0.21 0.41 0 1 647 

 Forecasted risk of extreme weather event: high (0-1) 0.60 0.49 0 1 647 

 Forecasted risk of extreme weather event: medium (0-1) 0.19 0.39 0 1 647 

Sources: Coping with Shocks in Mongolia Household Panel Survey (waves 4-5), Mongolian Livestock Census, and IRIMHE 
(2021).   
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Table A.3: Autocorrelation in outcome variables over time 

 Correlation  
between wave 4 (baseline) 
and wave 5 (endline) data 

Herd size (ln) 0.91*** 

Income (ln) 0.64*** 

Herding expenditures (ln) 0.38*** 

Consumed livestock (ln) 0.47*** 

Consumption expenditures (ln) 0.65*** 

Notes: Pearson’s correlation coefficient; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources Coping with Shocks in Mongolia 
Household Panel Survey (waves 4-5). 
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Table A.4: Correlation between projected and realized risk 

Dependent variable:  Livestock mortality rate 
in 2021  

at district level 

Livestock mortality rate 
in 2021 

at sub-district level 

 (1) (2) (3) (4) 

Mean risk score (1-5) in district  
5.47*** 
(0.94)   

 
 

 
 

Median risk score in district: High risk   
1.65 

(1.22) 
 
 

 
 

Median risk score in district: Very high risk   
7.09*** 
(1.57) 

 
 

 
 

Mean risk score (1-5) in sub-district 
 
 

 
 

4.30*** 
(0.59) 

 
 

Median risk score in sub-district: High risk 
 
 

 
 

 
 

1.67* 
(0.92) 

Median risk score in sub-district: Very high risk 
 
 

 
 

 
 

6.51*** 
(1.09) 

Constant 
-18.93*** 

(3.74) 
0.49 

(1.02) 
-14.47*** 

(2.39) 
0.52 

(0.81) 

R-squared 0.39 0.30 0.28 0.23 

Number of observations 55 55 142 142 

Notes: Estimates from OLS estimations with standard errors in parentheses. The sample includes districts (col. 1-2) and sub-
districts (col. 3-4) where the sample households considered in the evaluation study resided in March 2021. The actual risk score 
in the survey districts ranges from 3 (“medium risk”) to 5 (“very high risk”), according to the risk map of January 10, 2021. 
Livestock mortality is measured in SFU. Sources: Mongolia Livestock Census and IRIMHE (2021). 
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Table A.5: Intent-to-treat effects of AHA cash transfers and heterogeneity by disaster 
intensity on extended set of outcomes 

Dependent variable:  Number 
of goats 

(ln) 

Number 
of sheep 

(ln) 

Number 
of large 
animals 

(ln) 

Income 
from 

livestock 
byproducts 

(ln) 

Income 
from 

livestock 
sales  
 (0-1) 

Purchased 
livestock 

(0-1) 

Fodder 
expen-
ditures  

(ln) 

Fuel 
expen-
ditures  

(ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Panel A: Effects for full study population 

Selected for treatment -0.05 
(0.05) 

0.04 
(0.05) 

-0.03 
(0.04) 

-0.15 
(0.09) 

-0.06 
(0.04) 

0.05* 
(0.03) 

0.14 
(0.21) 

0.01 
(0.19) 

Livestock mortality in 
district 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.03*** 
(0.01) 

-0.06*** 
(0.02) 

0.00 
(0.01) 

0.00 
(0.01) 

0.04 
(0.03) 

-0.03 
(0.02) 

Constant 0.12 
(0.15) 

0.27 
(0.22) 

0.12 
(0.11) 

1.76*** 
(0.54) 

0.31*** 
(0.11) 

0.03 
(0.10) 

3.05*** 
(0.80) 

2.43*** 
(0.68) 

Extended pre-treat. controls Yes Yes Yes Yes Yes Yes Yes Yes 

R-squared 0.85 0.83 0.85 0.61 0.25 0.08 0.17 0.46 

Observations 647 647 647 629 629 629 629 629 

         

Panel B: Heterogeneity by disaster exposure 

Selected for treatment -0.05 
(0.05) 

0.04 
(0.05) 

-0.03 
(0.04) 

-0.15 
(0.09) 

-0.06 
(0.04) 

0.05* 
(0.03) 

0.13 
(0.21) 

0.01 
(0.19) 

Livestock mortality in 
district 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.03*** 
(0.01) 

-0.05*** 
(0.02) 

0.01 
(0.01) 

0.01* 
(0.01) 

0.06* 
(0.03) 

-0.03 
(0.04) 

Selected for treatment × 
livestock mortality in 
district 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

-0.02 
(0.02) 

-0.01 
(0.01) 

-0.01* 
(0.01) 

-0.03 
(0.04) 

-0.00 
(0.04) 

Constant 0.09 
(0.16) 

0.24 
(0.23) 

0.04 
(0.11) 

1.57*** 
(0.56) 

0.34*** 
(0.12) 

0.06 
(0.10) 

3.21*** 
(0.83) 

2.34*** 
(0.70) 

Extended pre-treat. controls Yes Yes Yes Yes Yes Yes Yes Yes 

R-squared 0.85 0.83 0.85 0.62 0.26 0.09 0.17 0.46 

Observations 647 647 647 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. In Panel B, 
livestock mortality in district is centered around its mean. All specifications control for the lagged dependent variable and 
include interview month fixed effects and province fixed effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with 
Shocks in Mongolia Household Panel Survey (waves 4-5), Mongolia Livestock Census, and IRIMHE (2021). 
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Table A.6: The effects of cash transfers: Local average treatment effects 

Dependent variable:  Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures (ln) 

Consumed 
livestock (ln) 

Consumption 
expenditures (ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Panel A: Effects for full study population 

Recipient of cash transfer 0.01 
(0.03) 

-0.00 
(0.03) 

-0.03 
(0.05) 

-0.03 
(0.05) 

0.05 
(0.18) 

0.12 
(0.18) 

0.06 
(0.05) 

0.05 
(0.06) 

0.01 
(0.05) 

0.01 
(0.05) 

Livestock mortality in 
district 

-0.01** 
(0.01) 

-0.01** 
(0.01) 

-0.01* 
(0.01) 

-0.01* 
(0.01) 

0.06* 
(0.03) 

0.05 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

Constant 0.14 
(0.15) 

0.30** 
(0.15) 

4.38*** 
(0.27) 

4.33*** 
(0.31) 

3.57*** 
(0.72) 

3.16*** 
(0.71) 

1.94*** 
(0.20) 

1.81*** 
(0.21) 

2.11*** 
(0.29) 

3.09*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.46 0.50 0.24 0.27 0.26 0.30 0.44 0.51 

Observations 647 647 629 629 629 629 629 629 629 629 

           

Panel B: Heterogeneity by disaster exposure 

Recipient of cash transfer 0.01 
(0.03) 

-0.00 
(0.03) 

-0.03 
(0.05) 

-0.03 
(0.05) 

0.05 
(0.18) 

0.12 
(0.18) 

0.06 
(0.05) 

0.05 
(0.06) 

0.01 
(0.05) 

0.01 
(0.05) 

Livestock mortality in 
district 

-0.01** 
(0.01) 

-0.01* 
(0.01) 

-0.02* 
(0.01) 

-0.01 
(0.01) 

0.10*** 
(0.03) 

0.07** 
(0.03) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.02 
(0.01) 

-0.01 
(0.01) 

Recipient of cash transfer × 
livestock mortality in 
district 

0.00 
(0.01) 

-0.00 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

-0.06 
(0.04) 

-0.04 
(0.04) 

-0.00 
(0.01) 

-0.00 
(0.01) 

0.02* 
(0.01) 

0.01 
(0.01) 

Constant 0.11 
(0.15) 

0.27* 
(0.15) 

4.34*** 
(0.27) 

4.29*** 
(0.31) 

3.82*** 
(0.72) 

3.36*** 
(0.75) 

1.90*** 
(0.20) 

1.78*** 
(0.21) 

2.09*** 
(0.29) 

3.06*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.47 0.50 0.25 0.28 0.26 0.30 0.44 0.51 

Observations 647 647 629 629 629 629 629 629 629 629 

           

Panel C: Heterogeneity by pre-treatment herd size 

Recipient of cash transfer 0.01 
(0.03) 

-0.00 
(0.03) 

-0.01 
(0.04) 

-0.01 
(0.05) 

0.09 
(0.18) 

0.18 
(0.17) 

0.09* 
(0.05) 

0.08 
(0.05) 

0.03 
(0.05) 

0.04 
(0.05) 

Livestock mortality in 
district 

-0.01** 
(0.00) 

-0.01** 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

0.06** 
(0.03) 

0.05 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

-0.00 
(0.01) 

Pre-treat. herd size (ln)  0.99*** 
(0.03) 

0.95*** 
(0.03) 

0.24*** 
(0.03) 

0.23*** 
(0.03) 

0.55*** 
(0.09) 

0.56*** 
(0.09) 

0.34*** 
(0.04) 

0.32*** 
(0.04) 

0.20*** 
(0.04) 

0.18*** 
(0.04) 

Recipient of cash transfer × 
pre-treat. herd size (ln) 

-0.08** 
(0.04) 

-0.07** 
(0.04) 

-0.03 
(0.05) 

-0.04 
(0.05) 

-0.31** 
(0.14) 

-0.36*** 
(0.14) 

-0.12** 
(0.05) 

-0.13** 
(0.05) 

-0.08 
(0.06) 

-0.09 
(0.06) 

Constant 5.73*** 
(0.07) 

5.68*** 
(0.09) 

5.06*** 
(0.27) 

4.97*** 
(0.30) 

4.04*** 
(0.66) 

3.70*** 
(0.65) 

2.43*** 
(0.16) 

2.31*** 
(0.17) 

2.71*** 
(0.28) 

3.53*** 
(0.29) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.54 0.55 0.29 0.32 0.42 0.43 0.47 0.54 

Observations 647 647 629 629 629 629 629 629 629 629 

Notes: Estimates from two-stage least squares (2SLS) estimations with standard errors clustered at the sub-district level in 
parentheses. All specifications instrument the recipient status with treatment status assignment. In Panel B, all specifications 
instrument the interaction of recipient status and livestock mortality in district with the interaction of treatment status 
assignment and livestock mortality in district. In Panel C, all specifications instrument the interaction of recipient status and 
pre-treatment herd size (ln) with the interaction of treatment status assignment and pre-treatment herd size (ln). In Panel B, 
livestock mortality in district is centered around its mean. In Panel C, pre-treatment herd size (ln) is centered around its mean. 
All specifications control for the lagged dependent variable and include interview month fixed effects and province fixed 
effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks in Mongolia Household Panel Survey (waves 4-5), 
Mongolia Livestock Census, and IRIMHE  
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Table A.7: Intent-to-treat effects of AHA cash transfers: Value of transfer 

Dependent variable:  Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures (ln) 

Consumed 
livestock (ln) 

Consumption 
expenditures (ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Panel A: Effects for full study population 

Selected for treatment,  
177 USD 

0.04 
(0.04) 

0.05 
(0.04) 

-0.02 
(0.06) 

-0.01 
(0.06) 

-0.16 
(0.28) 

-0.13 
(0.27) 

0.09 
(0.06) 

0.09 
(0.06) 

-0.04 
(0.06) 

-0.03 
(0.06) 

Selected for treatment,  
295 USD 

-0.02 
(0.04) 

-0.05 
(0.04) 

-0.04 
(0.06) 

-0.05 
(0.06) 

0.23 
(0.16) 

0.37** 
(0.18) 

0.03 
(0.07) 

-0.00 
(0.08) 

0.05 
(0.05) 

0.06 
(0.06) 

Livestock mortality in 
district 

-0.01** 
(0.01) 

-0.01** 
(0.01) 

-0.01* 
(0.01) 

-0.01* 
(0.01) 

0.06* 
(0.03) 

0.05 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

Constant 
0.11 

(0.15) 
0.28* 
(0.15) 

4.38*** 
(0.27) 

4.33*** 
(0.31) 

3.64*** 
(0.72) 

3.18*** 
(0.69) 

1.91*** 
(0.21) 

1.80*** 
(0.22) 

2.13*** 
(0.29) 

3.10*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.46 0.50 0.25 0.28 0.26 0.30 0.44 0.52 

Panel B: Heterogeneity by disaster exposure 

Selected for treatment,  
179 USD 

0.04 
(0.04) 

0.05 
(0.04) 

-0.02 
(0.06) 

-0.02 
(0.06) 

-0.16 
(0.29) 

-0.12 
(0.27) 

0.09 
(0.06) 

0.09 
(0.06) 

-0.04 
(0.06) 

-0.03 
(0.06) 

Selected for treatment, 
298 USD 

-0.02 
(0.04) 

-0.05 
(0.04) 

-0.04 
(0.06) 

-0.05 
(0.06) 

0.22 
(0.16) 

0.36* 
(0.19) 

0.03 
(0.07) 

-0.00 
(0.08) 

0.06 
(0.05) 

0.06 
(0.05) 

Livestock mortality in 
district 

-0.01** 
(0.01) 

-0.01 
(0.01) 

-0.02** 
(0.01) 

-0.02 
(0.01) 

0.09*** 
(0.03) 

0.06 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

177 USD × livestock 
mortality in district 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.02) 

-0.11 
(0.10) 

-0.10 
(0.09) 

-0.00 
(0.01) 

-0.00 
(0.01) 

0.03* 
(0.01) 

0.02* 
(0.01) 

295 USD × livestock 
mortality in district 

0.00 
(0.01) 

-0.00 
(0.01) 

0.02* 
(0.01) 

0.01 
(0.01) 

-0.04 
(0.04) 

-0.00 
(0.05) 

0.00 
(0.01) 

-0.00 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

Constant 
0.07 

(0.16) 
0.23 

(0.16) 
4.30*** 
(0.27) 

4.25*** 
(0.31) 

3.75*** 
(0.73) 

3.20*** 
(0.75) 

1.88*** 
(0.21) 

1.77*** 
(0.22) 

2.13*** 
(0.30) 

3.12*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.47 0.50 0.26 0.29 0.26 0.31 0.44 0.52 

Panel C: Heterogeneity by pre-treatment herd size 

Selected for treatment, 
177 USD 

0.04 
(0.04) 

0.04 
(0.04) 

0.03 
(0.06) 

0.03 
(0.06) 

-0.05 
(0.28) 

-0.04 
(0.26) 

0.15*** 
(0.06) 

0.14** 
(0.06) 

0.01 
(0.07) 

0.01 
(0.07) 

Selected for treatment, 
295 USD 

-0.02 
(0.04) 

-0.04 
(0.04) 

-0.06 
(0.05) 

-0.05 
(0.06) 

0.20 
(0.15) 

0.39** 
(0.18) 

0.04 
(0.07) 

0.01 
(0.07) 

0.06 
(0.05) 

0.07 
(0.05) 

Livestock mortality in 
district 

-0.01** 
(0.01) 

-0.01** 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

0.06* 
(0.03) 

0.05 
(0.04) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.00 
(0.01) 

-0.00 
(0.01) 

Pre-treat. herd size (ln)  
0.99*** 
(0.03) 

0.95*** 
(0.03) 

0.24*** 
(0.03) 

0.23*** 
(0.04) 

0.54*** 
(0.09) 

0.55*** 
(0.09) 

0.34*** 
(0.04) 

0.32*** 
(0.04) 

0.20*** 
(0.04) 

0.18*** 
(0.04) 

177 USD × pre-treat. herd 
size (ln) 

-0.07 
(0.04) 

-0.07 
(0.04) 

-0.04 
(0.06) 

-0.05 
(0.06) 

-0.31 
(0.20) 

-0.36* 
(0.19) 

-0.09* 
(0.05) 

-0.09* 
(0.05) 

-0.04 
(0.10) 

-0.06 
(0.09) 

295 USD × pre-treat. herd 
size (ln) 

-0.08* 
(0.05) 

-0.07 
(0.05) 

-0.02 
(0.06) 

-0.03 
(0.06) 

-0.30* 
(0.16) 

-0.38** 
(0.18) 

-0.14** 
(0.07) 

-0.14* 
(0.07) 

-0.12* 
(0.06) 

-0.12** 
(0.06) 

Constant 
5.71*** 
(0.08) 

5.67*** 
(0.10) 

5.04*** 
(0.27) 

4.97*** 
(0.31) 

4.04*** 
(0.68) 

3.66*** 
(0.64) 

2.39*** 
(0.17) 

2.28*** 
(0.18) 

2.69*** 
(0.29) 

3.51*** 
(0.29) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.54 0.55 0.30 0.33 0.42 0.43 0.47 0.54 

Observations 647 647 629 629 629 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. In Panel B, 
livestock mortality in district is centered around its mean. In Panel C, pre-treatment herd size (ln) is centered around its mean. 
All specifications control for the lagged dependent variable and include interview month fixed effects and province fixed 
effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks in Mongolia Household Panel Survey (waves 4-5), 
Mongolia Livestock Census, and IRIMHE (2021).   
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Table A.8: Intent-to-treat effects of AHA cash transfers: Realized disaster proxied with 
livestock mortality rate at sub-district level 

Dependent variable:  Herd size  
(ln) 

Income  
(ln) 

Herding 
expenditures (ln) 

Consumed 
livestock (ln) 

Consumption 
expenditures (ln) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Panel A: Effects for full study population 

Selected for treatment 
0.00 

(0.03) 
-0.01 
(0.03) 

-0.04 
(0.04) 

-0.04 
(0.05) 

0.08 
(0.18) 

0.15 
(0.18) 

0.06 
(0.06) 

0.04 
(0.06) 

0.01 
(0.04) 

0.01 
(0.05) 

Livestock mortality in sub-
district 

-0.01*** 
(0.00) 

-0.01*** 
(0.00) 

-0.02*** 
(0.01) 

-0.01*** 
(0.00) 

0.06** 
(0.03) 

0.05* 
(0.03) 

-0.01 
(0.01) 

-0.01* 
(0.01) 

-0.01** 
(0.01) 

-0.01** 
(0.00) 

Constant 
0.15 

(0.15) 
0.32** 
(0.15) 

4.38*** 
(0.27) 

4.33*** 
(0.31) 

3.56*** 
(0.72) 

3.14*** 
(0.73) 

1.94*** 
(0.21) 

1.82*** 
(0.21) 

2.13*** 
(0.29) 

3.09*** 
(0.31) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.47 0.50 0.25 0.28 0.26 0.30 0.44 0.52 

Observations 647 647 629 629 629 629 629 629 629 629 

           

Panel B: Heterogeneity by disaster exposure 

Selected for treatment 
0.00 

(0.03) 
-0.01 
(0.03) 

-0.04 
(0.04) 

-0.04 
(0.05) 

0.08 
(0.18) 

0.15 
(0.18) 

0.06 
(0.06) 

0.04 
(0.06) 

0.01 
(0.04) 

0.01 
(0.05) 

Livestock mortality in sub-
district 

-0.01*** 
(0.00) 

-0.01*** 
(0.00) 

-0.02*** 
(0.01) 

-0.01* 
(0.01) 

0.07*** 
(0.03) 

0.06** 
(0.03) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.02*** 
(0.01) 

-0.02*** 
(0.01) 

Selected for treatment × 
livestock mortality in  sub-
district 

-0.00 
(0.00) 

-0.00 
(0.00) 

0.00 
(0.01) 

-0.00 
(0.01) 

-0.02 
(0.03) 

-0.01 
(0.03) 

-0.00 
(0.01) 

-0.00 
(0.01) 

0.02** 
(0.01) 

0.01 
(0.01) 

Constant 
0.11 

(0.15) 
0.28* 
(0.15) 

4.34*** 
(0.26) 

4.28*** 
(0.30) 

3.77*** 
(0.73) 

3.32*** 
(0.75) 

1.91*** 
(0.20) 

1.79*** 
(0.21) 

2.10*** 
(0.29) 

3.05*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.47 0.50 0.25 0.28 0.26 0.30 0.44 0.52 

Observations 647 647 629 629 629 629 629 629 629 629 

           

Panel C: Heterogeneity by pre-treatment herd size 

Selected for treatment 
0.00 

(0.03) 
-0.01 
(0.03) 

-0.02 
(0.04) 

-0.01 
(0.05) 

0.11 
(0.17) 

0.20 
(0.17) 

0.09* 
(0.05) 

0.07 
(0.06) 

0.03 
(0.05) 

0.03 
(0.05) 

Livestock mortality in sub-
district 

-0.01*** 
(0.00) 

-0.01*** 
(0.00) 

-0.01** 
(0.00) 

-0.01* 
(0.00) 

0.07*** 
(0.02) 

0.06** 
(0.03) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01** 
(0.00) 

-0.01* 
(0.00) 

Pre-treat. herd size (ln)  
0.98*** 
(0.03) 

0.95*** 
(0.03) 

0.24*** 
(0.03) 

0.22*** 
(0.04) 

0.57*** 
(0.09) 

0.58*** 
(0.09) 

0.34*** 
(0.04) 

0.32*** 
(0.04) 

0.20*** 
(0.04) 

0.18*** 
(0.04) 

Selected for treatment × 
pre-treat. herd size (ln) 

-0.08** 
(0.04) 

-0.07* 
(0.04) 

-0.03 
(0.05) 

-0.04 
(0.05) 

-0.31** 
(0.13) 

-0.36*** 
(0.13) 

-0.12** 
(0.05) 

-0.12** 
(0.05) 

-0.08 
(0.06) 

-0.09 
(0.06) 

Constant 
5.72*** 
(0.08) 

5.68*** 
(0.10) 

5.05*** 
(0.27) 

4.95*** 
(0.31) 

4.02*** 
(0.66) 

3.68*** 
(0.67) 

2.42*** 
(0.16) 

2.31*** 
(0.18) 

2.70*** 
(0.29) 

3.51*** 
(0.30) 

Extended pre-treat. controls No Yes No Yes No Yes No Yes No Yes 

R-squared 0.84 0.85 0.54 0.55 0.30 0.33 0.41 0.43 0.47 0.54 

Observations 647 647 629 629 629 629 629 629 629 629 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. In Panel B, 
livestock mortality in sub-district is centered around its mean. In Panel C, pre-treatment herd size (ln) is centered around its 
mean. All specifications control for the lagged dependent variable and include interview month fixed effects and province fixed 
effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with Shocks in Mongolia Household Panel Survey (waves 4-5), 
Mongolia Livestock Census, and IRIMHE (2021).   
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Table A.9: The effects of cash transfers on sample attrition 

Dependent variable: Household is not part of sample used 
in main analysis (0-1) 

Household no longer owned 
livestock in wave 5 (0-1) 

(1) (2) (3) (4) 

Selected for treatment -0.03 
(0.02) 

-0.02 
(0.02) 

-0.03 
(0.02) 

-0.02 
(0.02) 

District mortality -0.01*** 
(0.00) 

-0.01** 
(0.00) 

-0.01** 
(0.00) 

-0.01** 
(0.00) 

Pre-treat. herd size (ln) -0.06*** 
(0.01) 

-0.05*** 
(0.01) 

-0.07*** 
(0.01) 

-0.06*** 
(0.01) 

Female head of household  
 

0.04 
(0.04) 

 
 

0.03 
(0.03) 

Number of household members  
 

-0.01** 
(0.01) 

 
 

-0.01*** 
(0.00) 

Located in province center  
 

0.06 
(0.04) 

 
 

0.03 
(0.03) 

High predicted risk in district  
 

0.02 
(0.03) 

 
 

0.02 
(0.03) 

Very high predicted risk in district  
 

0.00 
(0.05) 

 
 

0.01 
(0.04) 

Constant 0.35*** 
(0.08) 

0.26*** 
(0.09) 

0.40*** 
(0.08) 

0.34*** 
(0.08) 

R-squared 0.14 0.16 0.17 0.18 

Observations 696 696 683 683 

Notes: Estimates from OLS estimations with standard errors clustered at the sub-district level in parentheses. All specifications 
include interview month fixed effects and province fixed effects; * p < 0.10, ** p < 0.05, *** p < 0.01. Sources: Coping with 
Shocks in Mongolia Household Panel Survey (waves 4-5), Mongolia Livestock Census, and IRIMHE (2021). 
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