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Abstract

Despite substantial efforts to improve food and nutrient intake in the last decades, child
undernutrition remains a daunting challenge, particularly in developing countries’ rural areas.
Today, frequent extreme weather events harm agricultural production, exacerbating the food
shortage problem in these regions. Although off-farm labor is found to be an ex-ante strategy
for mitigating weather shocks, little is known about how households’ labor reallocation in
response to weather shocks is associated with child nutritional status as an ex-post strategy. We
investigate how different forms of labor activity mitigate the effect of rainfall shocks on
children’s nutritional status, using three waves of nationally representative panel data from rural
households in Bangladesh, in conjunction with historical monthly precipitation and temperature
data. Our findings show that less rainfall during the main cropping season in the year before
the survey is associated with a lower weight for age z-score (WAZ score) of children under the
age of five years. The findings indicate that there are heterogeneous mitigating impacts of
different types of labor allocation affecting the link between rainfall shocks and child health.
While maternal labor allocation plays a role as a mitigation factor, household-level labor time
and other household members’ labor time are not significantly associated with the link between
rainfall shocks and child nutritional status. Findings also show that maternal off-farm self-
employment mitigates the negative impact of rainfall shortage, whereas maternal on-farm labor
exacerbates the rainfall shock impact. Our results therefore underscore the importance of
providing sufficient off-farm employment opportunities for mothers and addressing maternal
time constraints through targeted policies to cope with rainfall shocks and improve child

nutrition.
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1. Introduction

Despite significant efforts in recent decades to improve food and nutrient intake worldwide,
many children continue to suffer from undernutrition. Globally, the number of children under
the age of five who are stunted or wasted in 2022 is 148.1 million and 45 million, respectively
(UNICEF et al., 2023), and 12.3% of children are underweight.*

In addition to the minimally improving nutrition status, the current changing climate
potentially exacerbates the problem of child malnutrition. Climate change increases
unpredictable weather patterns or extreme weather events, affecting agricultural production
(e.g., Cooper et al., 2019b; Freudenreich et al., 2022). For example, according to Lesk et al.’s
(2016) estimation, droughts and extreme heat reported during 1964—2007 significantly reduced
national cereal production by 9%-10%. Then, this adverse effect on agricultural production
threatens the food and nutritional security of people, especially in low-income countries,
through various ways.

There are two direct mechanisms through which weather shocks influence child nutrition
(UNICEF, 2014). The first is the food and nutrient intake path (Amondo et al., 2023; Cooper
et al., 2019b). Weather shocks reduce the effectiveness of current production strategies based
on the previous climate regime (Bandyopadhyay and Skoufias, 2015), resulting in lower
agricultural yields. As a result of this agricultural loss, food availability decreases, particularly
in rural areas of developing countries where people rely heavily on agriculture for a living
(e.g., Baker and Anttila-Hughes, 2020; Vogel et al., 2019). This results in a worse nutritional
status of household members. The second is the disease path (e.g., Hellde'n et al., 2021; Levy
et al., 2016). Excessive rainfall will likely worsen water quality (Delpla et al., 2009), leading
to a high risk of contracting infectious diseases such as diarrhea (Cooper et al., 2019a). Disease

exposure, in turn, lowers the uptake and retention of essential nutrients from food (Omiat and

L UNICEF, World Health Organization, World Bank: Joint child malnutrition estimates (JME). Prevalence of
underweight, weight for age (% of children under 5). Available at:
https://data.worldbank.org/indicator/SH.STA.MALN.ZS. Accessed 28th December 2023.
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Shively, 2020). Therefore, to improve the nutritional resilience of children in the face of
climate change, it is crucial to ensure constant food consumption and minimize disease
exposure or support children in recovering from disease under weather shocks. One means to
mitigate the impact of climate shock is through labor reallocation within the household. This
paper investigates whether and how labor reallocation occurs as a strategy to achieve this goal.

Labor reallocation is an important strategy for rural households in developing countries,
where adaptation options are limited due to restricted social safety nets and access to credit
markets (Branco and Féres, 2021). Rural households in developing countries allocate their
labor to various activities: self-employment and wage employment in an off-farm sector and
self-employment and wage employment in an on-farm sector. Different potential mechanisms
exist between off-farm and on-farm sectors, thereby influencing how labor allocation in these
sectors affect child nutrition under weather shocks. Off-farm labor increases household
income while decreasing rural households’ dependence on their own produced food and
allowing them to access food through the market even under weather shock conditions
(Nguyen et al., 2017). In addition, household income allows them to increase healthcare
expenditures when needed. For example, it allows them to buy proper medicines for infected
children. Thus, off-farm labor is likely to reduce the negative effects of weather shocks on
child health via food intake and disease paths. Meanwhile, on-farm labor can improve
household food consumption if the climate is favorable. However, in the face of weather
shocks, households frequently fail to produce enough food unless they plan ahead and adopt
effective strategies, such as splitting the doses of fertilizers, adopting extreme-weather-tolerant
species (Pandey et al., 2007), and diversifying crop and income (Sibhatu and Qaim, 2018;
Matsuura, Luh, and Islam, 2023). Furthermore, such ex-ante strategies are inefficient because
farmers do not apriori know the weather predictions during a cropping season when making

decisions. On the contrary, mothers’ allocation labor to on-farm work potentially increases
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time available for child care due to the proximity of the on-farm work to the homestead
(Debela et al., 2021). Thus, although on-farm labor is vulnerable to weather shocks in terms of
ensuring food consumption, it may have a positive impact on child health in a disease
environment. Because households can choose between off-farm and on-farm labor
participation flexibly even after observing the current weather (Mathenge and Tschirley,
2015), labor reallocation between off-farm and on-farm activities in response to weather
shocks would be more efficient than ex-ante labor strategies in dealing with unexpected
weather shocks. Despite the importance of labor allocation for rural households in developing
countries, the existing literature has not considered a comprehensive evaluation of various
coping strategies (Gao and Mills, 2018). Identifying the heterogeneous impact of various types
of labor on child nutritional status under each weather shock would thus assist rural
households and policymakers in promoting preferable household labor strategies to improve
child nutritional status under weather shocks. To the best of our knowledge, little is known
about how households reallocate their labor after the shocks and whether such reallocation is
related to the nexus between weather shocks and child nutritional status.

Given this knowledge gap, this paper seeks to identify how each form of labor mitigates the
effect of rainfall shocks on the nutritional status of children. Specifically, we ask three
research questions First, does rainfall shocks negatively influence child nutritional status?
Second, how do households allocate their labor into off-farm and on-farm self-employment,
and off-farm and on-farm wage employment in response to rainfall shocks during the main
cropping season? Third, how does each labor activity mitigate the impact of rainfall shocks on
child nutritional status, and whose labor activities are the most crucial in this context?

To answer these questions, we combine three waves of a nationally representative rural
household survey in Bangladesh, which includes household-level labor data and individual-

level anthropometric information, with georeferenced historical climate data (rainfall and
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temperature). We employ a fixed effects model to control for potential unobserved
heterogeneities on labor allocation choices. Our model exploits variations in the nutritional
status of children within households. That is, we compare the nutritional status of children in
the same family environment but exposed to different rainfall shocks depending on their birth
time. By doing so, we can remove the effect of specific household time-invariant
characteristics on child nutrition and labor decision, and estimate the mitigating impacts of each
type of labor activity.

Child malnutrition remains a major issue in our study country, Bangladesh. According to a
nationwide survey in 2019, 22.6% of children under the age of five are underweight, 28% are
stunted, and 9.8% are wasted (BBS and UNICEF, 2019). Furthermore, Bangladesh is one of
the world’s most vulnerable countries to climate change. Hanifi et al. (2022) found that
average monthly temperature and the variability of monthly rainfall have been rising in
Bangladesh since the 1970s. Therefore, identifying coping strategies for weather shocks to
improve child nutritional status is vital in this setting.

This study contributes to the existing body of knowledge in several ways. First, we focus
on individual-level nutritional outcomes. Since collecting information from all household
members is time-consuming, a survey often collects only household-level information.
However, food is not necessarily allocated equally among household members. Our dataset
with individual-level anthropometric measures, food intake, and information about disease
infection allows us to investigate the allocation of intra-household resources. Second, we look
at the dynamics of child nutritional status using three-wave panel data. Many previous studies
have used cross-sectional data to investigate the association between weather shocks and child
nutrition (Cooper et al., 2019b). We provide further evidence of the impact of rainfall shocks
on child nutritional status and its underlying mechanisms by analyzing panel data using a fixed

effect model. Third, in contrast to previous research on household coping strategies, which
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has often focused on ex-ante behavior, we investigate ex-post labor reallocation in response
to rainfall shocks. This is a more flexible and efficient strategy given the expected increased
vulnerability to weather shocks. Furthermore, we distinguish four different types of labor
based on the rich information contained in the data. The labor activities are on-farm
employment or self-employment and off-farm employment or self-employment. This is
particularly relevant as diversifying labor hours by job type within the same sector is also
important for mitigating some of the entrepreneurial risks associated with self-employment
(Bandyopadhyay and Skoufias, 2015).

The remainder of this article is organized as follows. In the next section, we introduce
conceptual framework. Section 3 outlines the data used for the analyses. After presenting the
empirical strategy in Section 4, Section 5 reports the results. We discuss the interpretation and

robustness of our results in Section 6. Section 7 concludes the paper.

2. Conceptual framework

In this section, our objective is to conceptualize how rainfall affects child nutritional
status and how the allocation of household labor can influence the associations between
rainfall and child nutrition. Although there are many causes of child undernutrition
(UNICEF, 2014),% we assume that rainfall shock has a direct impact on child nutritional
status via two factors: food intake and disease environment. Omiat and Shively (2020)
state that a child i's nutritional status from household h in time t (Hint) is determined
by the child’s health endowment (Mint), food intake of child i (Cin), environmental

conditions affecting child disease prevalence (Dint), vectors of exogenous characteristics

2 They construct a conceptual framework for malnutrition, in which the causes of malnutrition are divided into
three groups: immediate causes, underlying causes, and basic causes. Although it is difficult to completely
separate all channels under the association between rainfall shocks and child nutritional status (Ogasawara and
Yumitori, 2019), the aim of this article is not to fully list the potential mechanisms linking rainfall shocks with
child nutritional status but rather to identify a household strategy to mitigate the impacts of rainfall shocks on
child nutrition.
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(Xi) of the child, the child’s mother, the household, and the community. In addition, this
paper considers the effect of childcare practices (Tint), such as time for breastfeeding, food
preparation, and washing the body. Although longer childcare time is likely to benefit child
health, the time available for childcare practices is determined by time constraints. In other
words, more time spent on the labor market or leisure results in less time spent on
childcare (Debela et al., 2021). Considering that mothers are often the primary persons
who take care of their children (Shroff et al., 2009), mother’s labor time is particularly
important to determine child nutrition. Therefore, the nutritional status of the child can be

expressed in the following specification.

Hint = f(Mint, Cint, Dint, Tint, Xi) (1)
where
Cint = 1 { Y1 (Ru—1), PFne (Lhe), XM XM X% }
Dint = m { Rt, L, L%, XN, XM, X% } (2
Tine = n (L%, Lo, XN XM X, X))

Equation 2 expresses how recent rainfall and current household labor affect the nutritional
status of each child. The first input into the nutritional status of the child is the current intake
of food for child i (Cint), which consists of the agricultural production of the household in the
previous year (Yz-1), the amount of food currently purchased (PFn:), characteristics of the
child (X), the household (X"), and the community (X°°). We assume that previous rainfall
(Rnt-1) affects food intake by changing agricultural yields and that labor allocation can play a
role in mitigating this fluctuation through purchased food. For example, if a household’s
agricultural yields are insufficient, they can increase off-farm labor (L°"), which generates
household income and allows them to purchase more food. Due to the time lag between
harvesting and purchasing, we assume that current on-farm labor has no effect on the amount

of currently purchased food. Furthermore, due to the possibility of unequal intra-household



food allocation, the amount of food consumed is unlikely to be uniform among children from
the same household. Instead, the amounts can be determined depending on the child’s age
or gender.

The second input is the prevalence of the disease (Dit), which is affected by the current
rainfall (Rnt), off-farm and on-farm labor (L"), and other characteristics. Although sufficient
rainfall tends to increase crop yields, inadequate rainfall will likely result in low yields (Omiat
and Shively, 2020). Furthermore, extreme low and high rainfall often harms agricultural yields
because small-scale farmers cannot adapt to unusual rainfall (Cooper et al., 2019a). However,
whether a child becomes infected with a disease and how quickly a child recovers depend on
household labor. By reallocating labor, a household can adjust the amount of time available
for childcare. For example, if a child contracts a disease, his mother may increase on-farm
while decreasing off-farm labor to take care of him since on-farm agricultural activities are
typically located close to the homestead and easier to combine with childcare (Debela et al.,
2021). However, an increase in off-farm labor may also help the child recover from the disease
since it is likely to increase household income, which allows them to purchase a proper
medicine for a child. Furthermore, child characteristics can capture the inherent ability to
resist disease, while household characteristics can capture the ability that a household takes
care of the child in the disease environment, and community characteristics can capture the
impacts of health facilities.

Daily childcare practices (Tint) are the third input in Equation (2). Here, we assume that a
household maximizes the utility by improving the nutritional status of the current child.
However, other factors motivate labor participation in response to rain shocks. For example,
agricultural yields in the previous year change household resource constraints, affecting labor
participation decisions especially for self-employment. Alternatively, a household can change

farm labor based on the expectation of agricultural yields at the end of the cropping season,
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which is determined by current weather conditions. An important determinant of child
nutrition is how much time is devoted to childcare practices while working.

Based on the assumptions explained in the preceding, the effects of rainfall on each input of
the child’s nutritional status can be written as follows:

dc _ dCc dy dc dPF dLoff
dR¢—qy  dY dRe_; = dPF dLOSf dRy_4

db db dap dLeff dD dLom

4R, _ dR, | dLOff dR; © dLo" dR, ©)
dr___dr(dlc iy
dR._.dR, _ dF \aR,_, " dr,) (= offeron)

The first line in Equation 3 represents the impact of previous rainfall on child health

ay
dRt—q

through food intake. We hypothesize that % is positive, since more (less) rainfall in

the previous year leads to higher (lower) agricultural yields and increases (decreases)

current food intake, which results in a better (worse) nutritional status of the child.

] dc dpPF dL°ff
Meanwhile, —
dPF dLoff dRy_4

can capture the ability of households to cope with agricultural

yield loss due to rainfall shock. Therefore, the requirement that the effect of reallocation of
labor on food intake compensates for the agricultural yield effect because of rainfall in the
previous year is

dac dy dc dpF dLoff @)
dY dRy—; = dPFdLOff dRy_,

Intuitively, a higher amount of purchased food increases food intake (% >0).
Furthermore, an increase in off-farm labor is likely to lead to higher household income,

mitigating budget constraints, including food purchase (% > 0). Thus, Equation 4

dLofr
AR¢—q

requires < 0. In this case, the reallocation of labor plays a role in mitigating the impact

of rain on the health status of the child through the food intake path.
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The second line of Equation 4 represents the impacts of rainfall on child health through the
prevalence of diseases. We hypothesize that ;T? is positive, since larger rainfall increases the
t

db dLoff dD dL°m
dLoff dr; dL°™ dR;

prevalence of disease. Whereas, can capture the ability of the

household to deal with a severe disease environment due to current heavy rainfall. Therefore,
the requirement that labor reallocation offsets the negative disease prevalence effect as a result

of current rainfall is as follows:

dD dp dL°/f  dp dLen 0 (5)
dR; = dLOff dR; ' dL°™ dR;

dp dLoff dD dLom
dLoff dRry dLo™ dR;

Equation 5 requires < 0. The labor should be reallocated to satisfy this

requirement. In this case, there are two scenarios. The first focuses on the role of off-farm labor.
Off-farm labor can improve the quality of childcare practices by increasing the available

household income for healthcare, which is likely to decreases the prevalence of disease

(d—D < 0). Thus, a household should increase off-farm labor in response to current heavy rain
dLoff

daLoff

Care

on
> 0), while decrease on-farm labor (‘;LT < 0) due to time constraints. The second focuses
t

the role of on-farm labor. Longer working time in on-farm labor is likely to increase time

available for childcare and decrease disease prevalence when compared to off-farm work

(dD

o < 0). Thus, a household should increase on-farm labor in response to current heavy rain

aLon . aLef
(== > 0), while decrease off-farm labor (
dR; dR

f . : .
< 0) due to time constraints. In conclusion, to
t

deal with a severe disease environment due to current heavy rainfall, a household can increase

either off-farm labor or on-farm labor, but not bot he of them because of time constraints.?

3 We assume that the change in labor in response to previous rainfall is motivated by the change in agricultural

dp dik
— = 0 | k=off or on).
dLk dry_4

yield and does not influence disease prevalence (
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The last line represents the impacts of childcare practices on child health. The availability
of childcare practices is directly determined by labor reallocation following shock. There are
two hypotheses. On the one hand, on-farm labor can improve childcare practices by increasing
parents’ time to care for their children. The working time of a childcare provider is especially
important for this. On the other hand, off-farm labor can improve childcare practices by
increasing household income, which allows a household to purchase necessary goods for
children. To deal with rainfall shocks through childcare practices, labor allocation should

satisfy the following equation:

dT . dL® drk
arGro Tar) =0 6)

k k
This requires diL = —%, which implying that labor should react to previous and current
t—-1 t

rainfall in opposite directions. From Equations 4, 5, and 6, we derive the following household

labor strategy to mitigate recent rainfall shocks on child health:

daLoff daLoff daLon daLon
) ) OP < 0 (7)
dR¢_4 dR; dR¢_q dR;
3. Data

3.1.  Household data

The primary source of data for this study is the Bangladesh Integrated Household Survey
(BIHS), a three-wave panel survey conducted in 2011/2012, 2015, and 2018/2019.* The
design and implementation of the survey were conducted by researchers at the International
Food Policy Research Institute. The survey locations are rural areas in each of the county’s

seven administrative divisions. The total sample sizes in the first, second, and third waves are

4 The data source is available in the following link: https://dataverse.harvard.edu/dataverse/
IFPRI/?g=title%3A%22Bangladesh+Integrated+Household+Survey+%28BIHS%29%22
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6,503, 5,430, and 4,891 households, respectively.® The sample is nationally representative of
rural Bangladesh and representative of rural areas of each of the seven administrative divisions
of the country.

The BIHS dataset has anthropometric measures of all household members. Our focus is
child nutritional status. Hence, we restricted the sample to households that have at least one
child who is under five for each wave. Thus, our sample is not balanced. We drop individuals
with missing values in any variables we use in our estimation. In the end, our sample size for
the first, second, and third waves becomes 1,244, 2,385, and 1,879 children from 925, 1,720,
and 1,308 households, respectively.

As an outcome variable, we employ weight for age z-score (WAZ score)® for children under
five years of age. The WAZ score captures the prevalence of being underweight. Underweight
is a severe problem in developing countries, as it is associated with higher risks of mortality
in children under 5 (e.g., Black et al., 2003; Fishman et al., 2004), and Bangladesh is one of the
countries with the highest prevalence of underweight (Chowdhury et al., 2018). In addition,
the WAZ score captures both chronic and acute nutritional deficiencies, which is consistent
with our focus on food intake and disease pathways. Panel A in Table 1 presents summary
statistics of the main variables of interest (The full table for all variables is available in Table
Al in the Appendix). The average WAZ scores for waves 1, 2, and 3 are —1.590, —1.541, and
—1.278, respectively, which slightly improve over time but are still negative. The prevalence
of underweight in waves 1 and 2 are more than 30% but in wave 3, it decreases to 23.9%.

As the main explanatory variable, we measure weekly working time for each type of labor
(off-farm and on-farm self-employment, and off-farm and on-farm wage employment).” We
construct the labor variables at both household level and maternal (individual) level. Panel A

in Table 1 showsthatat household level, off-farm self-employment accounts for the majority of

5 This is the original sample, and we ignore split samples due to marriage. The attrition rate per year is low.
Furthermore, Ahmed and Tauseef (2022) stated that the attrition between 2011/12 and 2018/2019 is random.
Thus, we do not adjust our estimates for attrition.

& The WAZ score in this survey is calculated based on the 2006 WHO growth standards.

" The recall period is the last 7 days.
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their labor, followed by off-farm employment or on-farm self-employment depending on
survey wave, and on-farm employment time is the shortest across all waves. Meanwhile,
maternal labor time has a different pattern. They spend most of their time on off-farm labor.
Their average on-farm labor time, including self-employment and employment, is less than 1 h
per week. This is because the majority of mothers do not work on-farm. On the other hand,
mothers spend 5-6 and 2-4 hours per week on off-farm self-employment and off-farm
employment, respectively. As for the household-level daily wage, which is only available for
employment labor and not for self-employment labor, the off-farm wage increases over time,

whereas the on-farm wage is relatively stable.

3.2.  Climate data
Climate data is derived from the Climate Hazards Group Infrared Precipitation with
Station dataset, which contains monthly rainfall and temperature from January 1980 to
December 2019 on a global grid with 0.5-degree latitude by 0.5-degree longitude. Climate
information is merged with BIHS data at the household level using geographical location
data for each household in the BIHS sample.
To capture recent climate situations during the main cropping season, called Rabi
season,® we construct weather (i.e., rainfall and temperature) shock variables for each
household following the study by Makate et al. (2022). The rainfall shock variable is
defined as a normalized deviation in Rabi season rainfall in a specific year from the

historical average Rabi season rainfall. That is,

. rainp—rain
Rainshock,,, = —2——"t

(8)

Prainy,

8 Rabi season in Bangladesh is from November to February. Before the green revolution, Kharif season (from
March to June) was the main cropping season, but now due to expansion of the irrigation system, Rabi season is the
main cropping season, when the main rice (Boro rice) and many other winter crops are grown.
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where rainn: is the total rainfall that household h receives during Rabi season in year t,

rainne isthe average rainfall from the Rabi season for household h over the last 31 years
from year t, and prain, IS the standard deviation of the rainfall during the same period. In other
words, this implies how far the seasonal rainfall in year t is from the expected amount
calculated by the historical average rainfall. We calculated this variable for each survey year
(t) and each year prior to the survey (t — 1), and we used them as the main explanatory
variables.® Temperature shock variables are also calculated in the same way but are used as
control variables.

Panel B in Table 1 presents the climate characteristics of each wave. Rainfall shocks in
each survey year are —1.170, —1.157, and —0.218 in waves 1, 2, and 3, respectively, which
means that rainfall during the Rabi season in survey periods is typically lower than the historical
average rainfall during the same season over the previous 31 years (i.e., 69.939, 71.396, and
67.597 for each wave). Table 1 also shows that, with the exception of the year preceding the
first survey wave, the average monthly temperature during Rabi season in survey periods tends
to be lower than the historical average temperature during the same season for the previous 31
years (around 20 °C for all waves). We focus on the Rabi season because the survey was mainly
conducted during the Rabi season. That is, child nutritional status is measured in the survey
and is likely to be influenced by weather conditions at the survey time. However, we also
check the impact of rainfall shocks in other season (i.e., Kharif season) in Section 6.4.
Additionally, Figure 1 visually shows the rainfall shock variations for each year. As you
can see, rainfall differs quite a bit depending on the year.

As defined, positive (negative) values in the rainfall shock variable imply that there is more

(less) rainfall than the historical average. Since a more wet weather condition and a more dry

9 We use the rainfall shock variable as a continuous variable, instead of dummy variables that imply flood or
drought events, because some households receive only moderate rainfall over time, which means that all
explanatory variables are zero. In this case, we cannot identify the impact of rainfall. However, we also define
flood and drought dummy variables and analyze the impact of extreme rainfall as a robustness check. These
results are summarized in Section A.2.
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weather condition are likely to have different impacts on child health, we also defined positive

and negative shock variables as follows:

rainp—Trainpe

PositiveRaing,, = )
Prainy,
if rain,: > rainy;, and 0 otherwise.
NegativeRainy, = —— T2t » (1) (10)

Praing,
if rain,: < rainy, and 0 otherwise. By including positive and negative rainfall shock
variables together in our estimation, we allow positive and negative rainfall shocks to
influence child nutritional status differently.

To capture historical climate patterns, we calculate historical average rainfall and
temperature over the last 31 years and their coefficient of variation during the Rabi season.
The coefficient of variation of historical rainfall and temperature can capture the fluctuation
of the climate conditions for each place. Since the fluctuation of climate conditions makes it
difficult to predict climate in the future, households need specific strategies to avoid the risks
caused by weather shocks. In other words, households in more fluctuating climate zones may
employ systematically different labor strategies than those in less fluctuating climate spots.
To distinguish such an ex-ante strategy from an ex-post coping strategy after the shocks, we
include the coefficient of variation of historical climates (rainfall and temperature) and their
historical average into our estimation as control variables. These controls enable us to identify
the impacts of labor changes in response to recent rainfall shocks as rainfall shock variable

coefficients.

4, Empirical strategy
To estimate the change in labor allocation in response to recent rainfall shocks and its

effects to mitigate the impacts of rainfall shock on child nutritional status, we employ a
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fixed effects panel data model. Household labor allocation decision is likely to be related to
observed and unobserved characteristics of the household, resulting in an endogeneity
problem.°

For example, a husband with progressive views on gender inequality is more likely to
allow his wife to work outside the home. At the same time, this progressive attitude may
lead to better treatment of children by the husband (Duflo, 2012). In such a case, regardless
of labor changes, unobserved differences in gender equality perspectives would affect
household food consumption in favor of children after rainfall shocks. Hence, one cannot
distinguish impacts of labor reallocation after households experience shocks from impacts
of specific household characteristics, i.e., a more mother.!!

Multi-period panel data is useful to address unobservable heterogeneity. One way to
analyze panel data is the random effects model. According to Gao and Mills (2018), the random
effects model is particularly appropriate when the over-time variation in the dependent and
independent variables is small in comparison to the cross-sectional variation in time t.
However, this model requires the assumption that time-invariant effects are uncorrelated with
the explanatory variables, which does not apply in our case. For example, the geographical
characteristics of the location of the resident place (e.qg., altitude) do not change dramatically
over time, but are likely to be correlated with the rainfall patterns, which are our main
explanatory variables, as well as the health status of the resident.

Thus, using three-wave panel data, we employ a fixed effect model with household and

time fixed effects. This method eliminates all time-invariant unobserved heterogeneity while

10 Simultaneity bias is another common cause of endogeneity issues, however, in our setting, reverse causality
may not be problematic since weather condition is exogeneous.

11 Although several indicators can capture women empowerment, it is difficult to directly measure household
head’s opinion against gender equality due to limitation of our data.
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avoiding the above-mentioned assumption (Wooldridge, 2015).1?

Our model takes advantage of variation in child nutritional status within households with
multiple children who are raised in the same family environment but are exposed to different
rainfall shocks depending on when they are born. This allows us to remove the effect of
specific household time-invariant characteristics on child nutrition and estimate the impacts
of each labor form on mitigating the effects of rainfall on child nutritional status. However,
we acknowledge that our fixed effect model with multiple controls cannot completely
eliminate the potential endogeneity problem caused by time-variant unobservable
heterogeneity. Therefore, the results should be interpreted as correlation rather than causal

relationship.

4.1.  Model specification
4.1.1. Impact of rainfall shock on child nutritional status

First, we estimate the (total) effect of rainfall shocks on child nutritional status in the
following specification:

Yinat = ®o + @y RainShockyg;_q + a;RainShockyg, + azWhae + X5 a00c

+X [ ary + 60y + Ve + €inar (11)

where yingt IS the weight for the age z-score for a child i from household h living in division
d'?in year t. RainShocksq-1 and RainShockng: are rainfall shock variables during Rabi season
in the previous year of the survey and in the survey year, respectively, which are our main
explanatory variables. Whqt captures the climate characteristics for each residence place,

including the temperature shock variables for the previous year of the survey and the survey

12 As an additional check to choose the preferable method, we conduct Hausman test and compare the results
from fixed-effects model and random-effects model. Besides, as robustness check, we employ a correlated
random effect model.

13 Bangladesh was divided into seven administrative divisions during the survey periods: Barisal, Chittagong,
Dhaka, Khulna, Rajshahi, Rangpur, and Sylhet.
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year, the historical average rainfall and temperature during Rabi season for the past 31 years,
and their coefficient of variation. Historical climate control variables help us distinguish
household ex-ante and ex-post labor decision making (Rose, 2001). Furthermore, we control
for individual-level child characteristics (X©) such as gender and month of age, as well as a
vector of time-variant household characteristics (X"): demographic indicators of the
household head and mother of child i, household size, market access, asset index, farm size,
irrigation system, access to clean water supply, and daily wage rate. We also include fixed
effects for households and years (6h and yt, respectively). A fixed household effect is included
to remove the effect of time-invariant characteristics at the household level. The year fixed
effect accounts for specific events in the survey year that affect the outcome variables.

Standard errors are clustered at the household level.

4.1.2. Labor reallocation and labor-mitigating impacts

Next, we use the same set of explanatory and control variables as in Equation 11 to estimate
labor reallocation in response to recent rainfall shocks. For each labor activity (off-farm self-
employment, off-farm wage employment, on-farm self-employment, and on-farm wage
employment), a variable is generated measuring labor time. These variables are calculated as
weekly labor hours at the household or mother level.*

Lastly, as for mitigating impacts of each labor activity, we include interaction terms
between each labor time and rainfall shock variables in Equation 11. The estimation model is

written as follows:

Yinat = Bo + B1L¥ + B,L* X RainShockpge_1 + B3LF X RainShockpg, + BaRainShockpqe_q +

14 Because a household must allocate the total amount of available working time to different labor activities,
each labor time is likely to be decided concurrently, potentially causing endogeneity. Therefore, we do not
claim causality based on the results.
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BsRainShockyar + BsWhar + XfhaeBe + XihatBu + On + Ve + €har (12)

where L*  is weekly working time of labor k of household h living in division d in year t, at
the household level or the mother level, depending on the specifications. We examine the
mitigating impacts for each form of labor. £1 captures the direct effect of labor on the WAZ
score, and £ and £33 represent the effects of labor on the relationship between the one-year
prior rainfall shock and the nutritional status of the child and between the current rainfall
shock and the nutritional status of the child, respectively. By comparing those labor impacts
with rainfall shock effects, we confirm which labor type can mitigate the negative effects of
rainfall shocks or not. Further, by comparing the labor- mitigating impacts between the
mothers and other household members, we analyze whose labor is important to achieve better

child nutritional status under rainfall shocks.

5. Results
5.1.  Rainfall shocks and child nutritional status
Table 2 summarizes the effect of rainfall shocks on the WAZ score of children. Column
(1) shows that as rainfall in the year prior to the survey year is larger than the historical
average rainfall, WAZ score for a child under five years of age tends to increase. However,
as rainfall in the survey year increases above the historical average rainfall, WAZ score for
a child under five years of age tends to decrease. The opposite effects of rainfall shock by
year can be explained as the different paths through which rainfall is associated with the
WAZ score: food consumption path or disease path (Omiat and Shively, 2020). We will
discuss these potential paths in Section 6.
To investigate the relationship between rainfall and WAZ score more precisely, we separate

positive and negative rainfall shocks and include them as explanatory variables in our
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specification (Columns (2)).*°

Column (2) shows that negative past rainfall shock is not significantly associated with
WAZ score, but positive past rainfall shock is positively and significantly associated with
WAZ score. This result implies that the positive association between the prior rainfall shock
and the WAZ score is mainly driven by the positive effect of more rainfall and not the
negative effect of less rainfall. In other words, more rainfall in the previous year than the
historical average rainfall increases the WAZ score significantly. In particular, a one-standard-
deviation increase in previous rainfall is associated with an average 0.360 standard-deviation
increase in WAZ score, which is 24.5% of the mean WAZ score for the entire sample
(—=1.470). Regarding the current rainfall shock, while the positive rainfall shock does not
have a significant association with the WAZ score, the negative rainfall shock is positively
and significantly associated with WAZ score. This result implies that the negative association
between the current rainfall shock and the WAZ score is mainly driven by the positive effect
of less rainfall and not by the negative effect of more rainfall. In other words, less rainfall in
the survey year than the historical average rainfall significantly increases WAZ score.
Specifically, a one-standard-deviation decrease in the survey year rainfall is associated with
a 0.181 standard-deviation increase in the WAZ score, which is 12.3% of the mean WAZ

score for the whole sample (—=1.470).

15 In this paper, we focus on the ability of households to mitigate rainfall shocks on child nutritional status
through labor allocation, and do not thoroughly investigate the mechanism under the relationship between
rainfall shock and child nutritional outcome. However, we confirm that inadequate rainfall in the previous year
(i.e., negative prior rainfall shock) is negatively and significantly associated with agricultural harvest (Table A5
in the Appendix). This result explains the path of food consumption because less harvest may lead to less food
consumption, resulting in a lower WAZ score. Furthermore, we confirm that less rainfall in the survey year (i.e.,
negative current rainfall shock) is negatively and significantly associated with the prevalence of diarrhea (Table
A6 in the Appendix). This result explains the path of the disease because a lower prevalence of the disease is
likely to improve the WAZ score.
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5.2.  Labor reallocation

In this section, we examine the reallocation of household labor in response to rainfall
shocks. Table 3 reports the results of the change in labor in response to previous and current
rainfall shocks. In Columns (1), (2), (3), and (4), we use household-level labor time (average
weekly hours) for each activity as outcome variables. The results indicate that since
households had more rainfall during Rabi season in the previous year than the historical
average rainfall, they were more likely to decrease the labor time for off-farm wage
employment and on-farm self-employment. On average, a one-standard-deviation increase in
previous rainfall is associated with a decrease of approximately 15.5 h in the off-farm wage
employment time and a decrease of 9.3 h in the on-farm self-employment labor time.
Regarding the current rainfall shocks, more rainfall leads to a decrease in off-farm self-
employment labor time. Specifically, on average, a one-standard-deviation increase in current
rainfall is associated with about 12.7 h decrease in off-farm self-employment labor time.

To summarize, a household’s working time for off-farm employment and on-farm self-
employment tends to decrease in response to adequate rainfall during the Rabi season in the
previous year. Furthermore, in response to adequate rainfall during the Rabi season in the
current year, a household tends to decrease working time for its off-farm self-employment.
We assume that reactions to previous rainfall shocks are based on total agricultural yields from
the previous year, and reactions to current rainfall shocks are based on agricultural yield
expectations at the end of the current cropping season.

In Columns (5), (6), (7), and (8), we focus on maternal labor time, instead of household
level. On the one hand, a one-standard-deviation increase in previous rainfall is associated
with a 5.7-h decrease in off-farm wage employment time and a 2.7-h decrease in on-farm self-
employment labor time, which is consistent with the result of household-level labor time. On

the other hand, contrary to the results of household-level labor time, only maternal off-farm
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wage employment time is significantly associated with the current rainfall shock in Column
(6). It indicates that one-standard-deviation increase in current rainfall is also associated with
a decrease of 4.9 h in off-farm employment labor time. Moreover, one-standard-deviation
decrease in current rainfall is associated with a 2.1-h increase in off-farm wage employment
time.

In addition to Table 3, we analyze the labor changes of household members other than
mothers as a result of recent rainfall shocks (Table A2 in the Appendix). We find that the
different patterns of labor change depending on the type of labor. First, as with off-farm self-
employment, changes in labor time at the household level are likely to be driven primarily by
household members other than mothers. In response to positive past rainfall shock, mothers
do not change their labor time for off-farm self-employment while other members decrease their
labor time for off-farm self-employment. Furthermore, only household members other than
mothers significantly decrease their labor time in response to a positive current rainfall shock.
Second, as with off-farm employment and on-farm self-employment, labor time changes at
the household level are likely to be driven primarily by mothers, as labor time for other
household members does not change significantly in response to rainfall shocks. Lastly,
regarding on-farm wage employment, no household members are likely to change their labor

time in response to rain shocks.

5.3. Labor-mitigating impacts

Then, we investigate how changes in working time in each labor are associated with the
effects of rainfall shocks on child nutritional status, specifically the positive impact of
higher past rainfall and the positive impact of lower current rainfall on WAZ score.
Because mothers are the primary caregivers for their children (Shroff et al., 2009), their

labor time should have the greatest influence on child nutritional status. We confirm it
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with our data set by analyzing the mitigating impacts of labor time at the household level,
as well as the labor time of household members except mothers (Table A3 and A4 in the
Appendix). The results show that household-level labor time allocation, except the
mother’s labor time, does not have important impacts on the association between rainfall
shocks and child nutritional status in terms of coefficient size and statistically significant
level. Therefore, in the present section, we only report the result of mother’s labor time.
Table 4 presents the results to mitigate the impacts of maternal labor time. First, we focus
on the direct effect of labor time on child nutritional status. Although off-farm self-
employment labor time is negatively and significantly associated with the WAZ score in
Column (1), on-farm employment and self-employment are positively and significantly
associated with the WAZ score in Columns (3) and (4). We discuss this opposite
association of labor time on the WAZ score between off-farm and farm labor in Section 6.
Second, we focus on interaction terms between rainfall shocks and each labor time to
capture labor-mitigating impacts. On the one hand, the interaction term coefficient for
negative past rainfall and off-farm self-employed labor time is 0.012. This result implies
that increasing maternal labor time for off-farm self-employment by 1 h per week increases
the negative association between less rainfall in the previous year and WAZ score (food
consumption path) by 0.012 standard deviations. On the other hand, farm labor has
different impacts on the relationship between rainfall shocks and the nutritional status of
the child. The coefficient of interaction term between negative past rainfall and farm labor
time (both self-employment and employment) is significantly negative. This means that as
a mother works longer in on-farm labor, the negative effect of inadequate past rain fall on
WAZ score is worsened (food consumption path). Moreover, the coefficient of interaction
term between positive current rainfall and farm employment time is significantly negative.

It means that the more a mother engages in on-farm employment, the worse the negative
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association between more current rainfall and the WAZ score (disease path). Furthermore,
the interaction term’s coefficient between negative current rainfall and on-farm self-
employment time is significantly negative. It means that the more a mother engages in on-
farm self-employment, the lower the WAZ score, even though less current rainfall is likely
to improve her child’s nutritional status. While the direct impact of on-farm labor time on
WAZ score is positive and significant, on-farm labor may exacerbate the negative effect

of rainfall shocks on child nutritional status.

5.4.  Heterogeneous impacts among child gender

We investigated how each form of labor mitigates the impacts of rainfall shocks on
WAZ score; however, the mitigating impacts may differ among child gender. As explained
in Section 2, the characteristics of the child, such as sex and age, are likely to influence
intra-household resource allocation, resulting in different health outcomes. In this section,
focusing on the gender aspect, we analyze heterogeneous impacts of labor between boys
and girls. Table 5 shows different heterogeneities depending on the form of labor.

By comparing Columns (1) and (2), we show that off-farm self-employment decreases
only girls’ WAZ scores significantly. This implies that when a mother has less time to care
for her children due to time constraints imposed by off-farm work, girls are more likely
than boys to be negatively impacted. In other words, if a mother does not have enough
time for childcare practices, she may prefer to spend her time with boys.

The impacts of farm self-employment in Columns (5) and (6) and farm employment in
Columns (7) and (8) are significant only for boys and girls, respectively. In addition, the
direct effect of on-farm self-employment also shows this trend. That is, longer working
time in farm self-employment is significantly associated with a better nutritional status of

boys, but not girls. Our empirical results on gender heterogeneity suggest the potential
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gender discrimination of child health.

6. Discussion
6.1.  Potential paths linking rainfall to child nutritional status

As explained in Section 5, rainfall shocks both in the previous year and in the survey year
are associated with the WAZ score for children in opposite directions. This is because each
rainfall shock affects child health in a different way. First, changes in agricultural yields
can explain the positive association between past rainfall and WAZ score. According to
the literature, while adequate rainfall frequently increases agricultural yields, a lack of
rainfall is likely to result in lower yields for rural farmers who cannot afford irrigation
(Adeleke and Babalola, 2020). We confirm empirically that less rainfall the previous year
(i.e., negative past rainfall shock) is significantly associated with lower agricultural harvest
(Table A5 in the Appendix). A household in developing countries’ rural areas tends to rely
on local agricultural products for their food consumption. Therefore, lower agricultural
yields directly translate to a smaller amount of food consumption, which leads to a worse
nutritional state of the child. Considering that the surveys were conducted during the main
cropping season in each year, the nutritional status at the survey timing is influenced by
the agricultural yields of households before the survey, which are determined by rainfall
in the year prior to the survey (i.e., past rainfall shock). In summary, our finding of a
positive association between past rainfall and WAZ score is due to an increase in food
consumption caused by higher agricultural yields the previous year as a result of more
rainfall.

Second, the path of disease prevalence can explain the negative association between
current rainfall and WAZ score. It is well documented that excessive rainfall increases the

prevalence of diseases such as diarrhea, which prevents essential nutrients from being
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absorbed and has a huge impact on the health status of children (Omiat and Shively, 2020;
Le and Nguyen, 2021; Levy et al., 2016; Rabassa et al., 2014). An important note is that
this path to prevalence of the disease depends on access to clean water. It could be the case
that children without access to clean water are not only more strongly influenced by rainfall
shock, but they also originally have a lower health status than those with access to clean
water. Therefore, we control for the access to piped drinking water and sanitary toilets in
our estimations. We confirm that lower current rainfall (i.e., negative current rainfall
shock) is negatively and significantly associated with diarrhea prevalence (Table A6 in the
Appendix). Although current rainfall has an impact on agricultural production in the
survey year, change in agricultural production would affect nutritional status after it is
harvested at the end of the cropping season. Therefore, considering that the survey was
conducted during the cropping season, current rainfall cannot affect nutritional status
through agricultural yields. To summarize, our finding of a negative association between
current rainfall and WAZ score (or a positive association between negative current rainfall
shock and WAZ score) is most likely due to a decrease in disease prevalence caused by

lower current rainfall.

6.2.  Labor reallocation

We identify how a household changes the portfolio of labor in response to previous and
current rainfall. Regarding the past rainfall shock, larger rainfall than the historical average
amount leads to a decline in off-farm employment and on-farm self-employment, both at
household level and the mother level. We interpret these responses as a result of higher
agricultural yields in the previous year due to adequate previous year rainfall. We
confirmed that more previous rainfall is associated with higher agricultural yields in the

last 12 months. First, additional agricultural yields are likely to improve household food
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consumption after the harvest season in the previous year until the harvest season in the
current year. As aresult, a household may feel less need for agricultural production to feed
household members and income to buy food, resulting in shorter labor time in both off-farm
employment and on-farm self-employment. Although we cannot directly observe this
mechanism, we confirmed that more rainfall in the previous year is associated with a higher
household dietary diversity score, which is calculated based on the last 7 days of food
consumption information (Column (1) in Table A7 in the Appendix). Furthermore, larger
agricultural yields are also likely to improve household income through sales of their
products. We confirm a positive association between higher current rainfall and higher
current income from on-farm activities (Column (2) in Table A7 in the Appendix). As for
current rainfall shocks, higher rainfall than historical average rainfall tends to decrease labor
time in off-farm activities, while lower rainfall than historical average rainfall tends to
increase labor time in off-farm employment labor. Our findings of the household strategies
are consistent with previous literature (Branco and Féres, 2021; Ito and Kurosaki, 2009).
These responses are interpreted as a result of expectations for agricultural yields at the end
of the season. More rainfall, as confirmed by our dataset, is likely to boost agricultural
yields. Moreover, Ito and Kurosaki (2009) show that farmers faced with more production
risk in their farm production engage in non- agricultural work more. Therefore, if
households observe fewer rainfall during the cropping season, they are likely to put less
effort into farm labor expecting to get lower agricultural yields, whereas they increase off-
farm labor.

It is important to mention that the flexibility of labor changes differs among the form of
labor as well as among household members. As for off-farm self-employment, only
household members, except mothers, change their working time in response to rainfall

shocks. However, in terms of off-farm employment and on-farm self-employment, only
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mothers change their working time. In addition, in terms of on-farm employment, no one
changes the working time in response to rainfall shocks. Especially by focusing on
maternal labor, mothers react flexibly to the rain shock by changing their off-farm
employment work time. This implies that off-farm employment is the most flexible labor
form to react to rainfall shocks for mothers. In contrast, to cope with rainfall shock,

mothers may need support to change other forms of labor.

6.3.  Labor-mitigating impacts

Now, we investigate how each form of mother’s labor mitigates the impacts of rainfall
shocks on child nutrition status. First, we find opposite effects of labor time itself on the WAZ
score between on-farm and off-farm labor. That is, a longer working time for farm activities
leads to a higher WAZ score, whereas a longer working time for off-farm activities leads to a
lower WAZ score. This result is most likely due to differences in working environments. Farm
labor may be easier to balance work and childcare practices in developing countries than off-
farm labor because people engaged in farm labor primarily work on their own family farm or
in locations close to their home (Debela et al., 2021). Thus, if mothers work longer hours for
farm labor, they will have more time to spend with their children. However, if mothers work
longer for off-farm labor, it is more difficult to use the time for childcare practices.
Furthermore, when mothers have less time for domestic work, they tend to first decrease
cooking time, which leads to less dietary diversity (Komatsu et al., 2018). Although such time
constraints can be offset by the help of other household members (Johnston et al., 2018), we
find that the results do not change when we control for the working capacity of the household
(number of working-age household members) as shown in Table A8 in the Appendix.
Therefore, we conclude that such time constraints of mothers would result in a lower child

health status.
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Then, we also find the differences among each labor in the impacts on the relationship
between rainfall shocks and the WAZ score. Regarding off-farm labor, we find that longer
working time is likely to mitigate the negative association between the past rainfall shock and
the WAZ score. The potential mechanism is that longer working hours are likely to be
associated with higher income from off-farm activities, which results in better food security
for households and therefore better nutritional status. This result is consistent with previous
literature finding a positive effect of off-farm income on food security (e.g., Dzanku, 2019; Gao
and Mills, 2018).

Contrary to these results, for on-farm labor, we find that longer working time may worsen
the negative effects of past rainfall and current rainfall shocks on the WAZ score. First,
negative coefficients of interaction terms between farm activities and negative past rainfall
shock suggest that when rainfall is insufficient for agricultural production the previous year,
an increase in maternal on-farm labor time may harm the nutritional status of their child. This
is because if a household does not have enough food due to poor harvests, they must buy food.
However, longer working time in farm labor leads to shorter working hours in off-farm labor,
which reduces household income. As a result, labor should be shifted away from the farm.
Second, negative coefficients of interaction terms between on-farm activities and positive
current rainfall shock suggest that when disease prevalence is higher due to higher rainfall, an
increase in maternal on-farm labor time may harm their child’s nutritional status. Once children
have a disease, parents must take care of them in person while purchasing appropriate medical
supplies to support them. If mothers work longer on farms, they are more likely to spend longer
time with childcare. However, longer working time in on-farm labor leads to shorter working
time in off-farm labor, which increases the probability that mothers cannot afford to expend
enough healthcare. Therefore, this result implies that the negative impact of increasing farm

labor exceeds the positive impact of increasing farm labor.
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In summary, with regard to maternal labor time, our findings suggest that while a longer
working time of on-farm labor itself has a positive impact on child nutritional status, on-farm
labor does not play a role in coping with rainfall shocks and mothers should switch their labor
to off-farm labor. Given that longer working hours in off-farm labor are directly associated
with lower child nutritional status due to time constraints, it is essential to provide mothers
with adequate off-farm opportunities as well as childcare supports during their work as an ex-
post strategy following a rainfall shock. In addition, we conducted the same analysis with the
labor time at the household level as well as the labor time of household members except
mothers. Results show that working time for all forms of labor and their interaction terms with
rainfall shocks are insignificantly associated with WAZ score when we consider both statistic
and economic significances. This implies that, in the context of child nutritional status, how

mothers allocate labor is more important than household-level labor allocation.

6.4.  Survey timing and seasonality

The main reason why we focus on rainfall during the Rabi season is because the survey was
conducted mainly during the Rabi season and recall periods of much information in our data
set are included in the Rabi season. Although specific survey timing (e.g., survey month) may
be related to our findings, we do not have complete survey timing information. As a result, we
were unable to control for it, which is our limitation.

Bangladesh has another cropping season called Kharif 1, which runs from March to June.
Using Equation 11, we investigate the impacts of rainfall shock during the Kharif season in the
survey year as well as the year before the survey. We find that the past Kharif rainfall shock has
a trend similar to the past Rabi rainfall shock. That is, more rainfall in the previous year than
the historical average rainfall significantly increases the WAZ score at the 1% level (Column

(1) in Table A9). The results show that current rainfall shocks during the Kharif season are
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not significantly associated with the WAZ score. This is most likely due to the time lag between
Kharif season and survey date. Because diarrhea prevalence is sensitive to current rainfall,
rainfall during Kharif season would have no effect on the prevalence of diarrhea during the
survey (Column (4) in Table A9), resulting in insignificant impacts of Kharif season rainfall

shocks on child nutritional status.

6.5.  Robustness check

To confirm the robustness of our findings, we performed an additional analysis. First, we
analyze the association between rainfall shocks and the WAZ score by using five different
methods: the pooled ordinary least square (OLS) model with covariates, the pooled OLS
model with household fixed effect, the household fixed effect model without singleton
observations, the individual fixed effect model, and the correlated random effect (CRE) model.
This validates the robustness of our empirical strategy. Second, we use an alternative
definition of rainfall shocks and reanalyze the rainfall impacts to rule out measurement error.
We create a dummy variable that equals one if survey year rainfall exceeds historical average
rainfall. In addition, we define flood and drought variables to account for extreme rainfall
shocks. Third, to overcome our limitation of unavailable survey date information, we only
focus on the first months of the Rabi season and compare the rainfall impacts with the impacts
of the whole Rabi season rainfall. Then, instead of reallocating labor, we investigate other
coping strategies such as change in total labor time, migration, and livestock sale after rainfall
shocks. Finally, we study the impacts of rainfall shocks on child malnutrition as measured by

other indicators such as underweight, wasting, and stunting.

7. Conclusions

Children’s undernutrition remains a major issue in developing countries’ rural areas. To
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achieve household food security in the face of weather shocks, rural households must properly
allocate their labor among farm and off-farm activities. ldentifying how each type of labor
reduces the effect of weather shock on child nutritional status would assist farmers in selecting
appropriate labor allocation to cope with weather shocks.

Using data from the three-wave panel survey in Bangladesh, we investigate the impacts of
each form of labor on the association between rainfall shocks and child nutritional status. First,
our findings show that child nutritional status is improved by more rainfall in the previous year
through better agricultural yields, as well as less rainfall in the survey year through lower
prevalence of disease. In addition, we find significant mitigating impacts of maternal off-farm
self-employment. That is, a longer working time for maternal off-farm self-employed labor
mitigates the negative association between previous year’s rainfall shortage and WAZ score.
However, an increase in maternal on-farm labor supply may exacerbate the negative effect of
insufficient previous rainfall on WAZ score. It implies that on-farm labor does not play a role
in coping with rainfall shocks, so mothers should shift their labor to off-farm labor if rainfall
was scarce the previous year. Furthermore, findings show that maternal labor has consistent
mitigating impacts in the case of extreme rainfall shocks (i.e., flood and drought).

However, it is also important to consider the direct impact of working hours on child health.
Our empirical results find that, while longer maternal off-farm labor time is associated with a
lower WAZ score, longer maternal on-farm labor time significantly improves WAZ score, most
likely due to differences in working environments. Since people who engage in farm labor in
developing countries mainly work on their own family farm or the places that are relatively
close to their home, farm labor can be easier to balance work and childcare practices (Debela
et al., 2021). Lastly, we find heterogeneous labor-mitigating impacts among household
members. In contrast to maternal labor, we find no significant mitigating impacts of household-

level labor or labor by household members other than mothers. Therefore, we conclude that
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maternal labor allocation plays an important role in coping with rainfall shocks in the context
of child health.

The current paper adds to the literature by demonstrating the various impacts of different
types of labor under the same conditions. Considering the possibility of further increasing
extreme weather in the near future, it is even more important for households to adapt to the
fluctuation of rainfall through reallocation of labor. Our findings can guide rural households
to make their labor decision after experiencing rainfall shocks. Furthermore, by comparing
labor impacts at different units (i.e., household level, a mother, and other household
members), we provide insights about whose labor time is important in the context of child
health, which had not been well studied to our knowledge. While we undertook various
robustness checks supporting our findings, we acknowledge that there is still a potential
endogeneity problem caused by simultaneous decision making of labor time. We therefore
interpret our results as associations and do not claim causality.

Bangladesh still suffers from the problem of child undernutrition, despite the substantial
efforts to improve food and nutrition in recent decades. Specific projects, such as social safety
nets or money transfers, are, of course, effective ways for rural households to deal with income
shocks, but their recipients are limited (Branco and Féres, 2021). However, labor reallocation
in response to shocks can be adapted by any household. As a result, our results of off-farm self-
employment labor-mitigating impact point to the importance of policies that provide off-farm
labor opportunities to mothers in rural settings in order for them to cope with rainfall shocks.
A variety of off-farm labor opportunities allows mothers to select a more suitable job based
on their circumstances, resulting in a higher rate of working mothers with children away from
home. Furthermore, such a policy should take into account maternal time constraints.
Supporting mothers who work and care for children is another crucial role of these policies.

Possible ways include the introduction of childcare spaces in a work place, the adoption of
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kindergartens in rural areas, and the implementation of babysitter services.
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Figure 1. Histogram of rainfall shocks during Rabi season for each year

Note: Calculation by authors.
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Table 1: Summary Statistics — Main Variables

Round 1 Round 2 Round 3
A. Main variables of interest Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
Child characteristics
Weight-for-age Z-score -1.590 (1.064) -1.541 (1.053) -1.278 (1.066)
Underweight (=1) 0.330 (0.470) 0.328 (0.470) 0.239 (0.427)
Labor
HH Labor hours: Off farm, Self 29.990 (30.770) 31.621 (34.853) 33.872 (38.894)
HH Labor hours: Off farm, Emp. 14312  (24.255) 18.617  (29.865) 23.374  (36.020)
HH Labor hours: On farm, Self 23.439 (28.559) 10.896 (22.253) 9.746 (23.120)
HH Labor hours: On farm, Emp. 7.342 (17.410) 6.569 (17.100) 4.439 (14.165)
Mother Labor hours: Off farm, Self 6.604 (8.490) 5.130 (8.536) 5.175 (18.500)
Mother Labor hours: Off farm, Emp. 2.813 (6.956) 3.181 (8.315) 4321 (10.344)
Mother Labor hours: On farm, Self 0.349 (2.597) 0.340 (3.305) 0.173 (1.928)
Mother Labor hours: On farm, Emp. 0.198 (2.206) 0.114 (1.767) 0.136 (2.319)
HH Daily wage (TK): Off farm, Emp. 27.973 (91.567) 57508  (152.627) 71771  (187.568)
HH Daily wage (TK): On farm, Emp. 42.677 (97.996) 49.855  (122.441) 46.817  (140.114)
B. Climate variables Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
Rainfall
Past rainfall shock -0.650 (0.605) -1.242 (0.247) -0.724 (0.345)
Positive past rainfall shock 0.083 (0.276) 0.000 (0.000) 0.000 (0.000)
Negative past rainfall shock 0.733 (0.409) 1.242 (0.247) 0.724 (0.345)
Current rainfall shock -1.170 (0.481) -1.157 (0.427) -0.218 (0.487)
Positive current rainfall shock 0.000 (0.000) 0.006 (0.038) 0.101 (0.230)
Negative current rainfall shock 1.170 (0.481) 1.163 (0.408) 0.319 (0.346)
Historical rainfall CV 0.360 (0.068) 0.383 (0.071) 0.362 (0.066)
Historical average rainfall (mm) 69.939 (20.785) 71.396 (20.227) 67.597 (19.082)
Temperature 0.138 (0.013) -0.693 (0.065) -0.004 (0.036)
Past temperature shock
Current temperature shock -0.270 (0.031) -0.377 (0.073) -0.182 (0.026)
Historical temperature CV 0.102 (0.005) 0.103 (0.006) 0.105 (0.006)
Historical average temperature (°C) 20.865 (0.860) 20.836 (0.937) 20.744 (0.980)
Observations 1244 2385 1879
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Table 2: The effect of rainfall shock on weight for age Z-score

1) )
Past
Past rainfall shock 0.203*
(0.107)
Positive past rainfall shock 0.360*
(0.216)
Negative past rainfall shock -0.151
(0.119)
Current
Current rainfall shock -0.166***
(0.059)
Positive current rainfall shock 0.042
(0.205)
Negative current rainfall shock 0.181***
(0.062)
Controls
Past temperature shock 0.523 0.972
(0.893) (1.059)
Current temperature shock -1.013*  -1.259**
(0.574) (0.642)
Historical rainfall CV 0.043 -2.514
(3.166) (3.945)
Historical temperature CV -172.489  -182.524
(122.219) (120.469)
Historical average rainfall (mm) 0.024 0.012
(0.019) (0.022)
Historical average temperature (°C) -1.430 -1.505
(1.219) (1.132)
Year FE Yes Yes
HH FE Yes Yes
N 5508 5508

Notes: Household fixed effect model is employed. Robust standard errors clustered by household in
parentheses. Child characteristics (sex, age), mother characteristics (age and educational attainment) and
household characteristics (household head’s characteristics such as age and educational attainment,
household size, market access, asset, livestock, farm size, irrigation, access to clean water, daily labor
wage) are controlled but not reported. *** denotes significance at 1% level, ** at 5% level, and * at 10%
level.
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Table 3: Labor change in response to prior and current rainfall shocks

1) ) @) (4) () (6) () (8)
HH HH HH HH HH HH HH HH
Off, Self-emp. Off, Emp.  On, Self-emp. On, Emp. Off, Self-emp. Off, Emp.  On, Self-emp.  On, Emp.
Past
Positive past rainfall shock -9.715 -15.469** -9.261* 1.015 3.950 -5.729** -2.704** -0.126
(7.339) (6.741) (5.092) (2.638) (2.429) (2.444) (1.172) (0.601)
Negative past rainfall shock 0.401 -2.283 -0.923 0.067 0.446 0.875 -0.087 -0.032
(4.327) (3.954) (3.368) (1.231) (1.068) (1.396) (0.264) (0.381)
Current
Positive current rainfall shock -12.698* -9.091 0.911 3.609 -1.328 -4.934** -1.508 0.666
(7.330) (5.531) (5.022) (2.822) (2.614) (2.052) (0.982) (0.611)
Negative current rainfall shock 1.976 2.448 0.462 -0.792 0.625 2.125*** 0.210 0.016
(2.081) (1.565) (1.829) (0.753) (0.527) (0.541) (0.222) (0.118)
Controls
Daily wage: Off farm, Emp. -0.039*** 0.096*** -0.011** -0.003 -0.001 0.001 0.000 0.000
(0.007) (0.006) (0.005) (0.002) (0.001) (0.002) (0.001) (0.000)
Daily wage: On farm, Emp. -0.040*** -0.017*** -0.018*** 0.101*** 0.000 -0.003* -0.000 0.004***
(0.006) (0.004) (0.005) (0.005) (0.002) (0.002) (0.001) (0.001)
Past temperature shock 54.784 8.171 -23.351 -9.402 -4.521 11.618 -7.015 5.076
(39.296) (36.921) (28.073) (11.849) (11.910) (11.592) (5.379) (3.173)
Current temperature shock -23.127 18.141 21.742 0.678 0.381 -0.810 6.199* -1.902
(23.625) (20.747) (16.191) (8.658) (7.522) (6.917) (3.510) (1.654)
N 5508 5508 5508 5508 5507 5507 5507 5507

Notes: The unit of outcome is hours per week. Column (1) to (4) employ labor hours at household level, and column (5) to (8) employ labor hours of mother
(individual level) as outcome variables. Household fixed effect model is employed. Robust standard errors clustered by household in parentheses. The same set of
controls as in Table 2 are included but not reported. District, year, and household fixed effects are included but not reported. *** denotes significance at 1% level,
** at 5% level, and * at 10% level.
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Table 4: Mitigating impacts of maternal labor time

1) ) ©) (4)
Off, Self-emp. Off, Emp. On, Self-emp. On, Emp.
Maternal Labor hours -0.018*** 0.001 0.063*** 0.079***
(0.006) (0.006) (0.016) (0.019)
Positive past x Labor 0.018 0.059 0.003
(0.019) (0.045) (0.063)
Negative past x Labor 0.012** -0.004 -0.035* -0.039*
(0.005) (0.006) (0.021) (0.018)
Positive current x Labor -0.010 0.003 -0.050 -0.085**
(0.017) (0.013) (0.035) (0.043)
Negative current x Labor -0.000 0.005 -0.025* -0.015
(0.004) (0.004) (0.015) (0.016)
Past
Positive rainfall shock 0.280 0.291 0.365 0.372*
(0.258) (0.228) (0.225) (0.217)
Negative rainfall shock -0.216* -0.134 -0.147 -0.135
(0.125) (0.121) (0.119) (0.117)
Current
Positive rainfall shock 0.080 0.075 0.079 0.080
(0.230) (0.220) (0.208) (0.203)
Negative rainfall shock 0.180*** 0.153** 0.192*** 0.185***
(0.064) (0.063) (0.062) (0.062)
N 5507 5507 5507 5507

Notes: Household fixed effect model is employed. Robust standard errors clustered
by household in parentheses. The same set of controls as in Table 2 are included but
not reported. District, year, and household fixed effects are included but not reported.
Rainfall shock variables are also included but not reported. *** denotes significance
at 1% level, ** at 5% level, and * at 10% level. The coefficient of Line 2 in Column
(4) is dropped in household fixed effect model. CRE model shows that the coefficient

is insignificant.
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Table 5: Mitigating impacts of mother’s labor time

@) @) @) 4) ©) (6) @) @)
Boys Girls Boys Girls Boys Girls Boys Girls
Off, Self-emp. Off, Self-emp. Off, Emp. Off, Emp. On, Self-emp. On, Self-emp. On, Emp. On, Emp.
Mother Labor hours: Self -0.015 -0.019** 0.014 0.001 0.062* 0.038 0.015 0.156*
(0.011) (0.008) (0.013) (0.007) (0.029) (0.030) (0.093) (0.092)
Positive past x Labor 0.026 0.023 0.036 0.156* 1 -0.088 2 8
(0.023) (0.041) (0.107) (0.085) (0.082)
Negative past x Labor 0.013 0.012 -0.012 -0.007 -0.035 -0.036 0.007 -0.093**
(0.010) (0.008) (0.011) (0.008) (0.025) (0.041) (0.093) (0.045)
Positive current x Labor 0.006 -0.061* -0.012 0.022 -1.426*** 0.006 -0.060  -0.203***
(0.025) (0.035) (0.040) (0.018) (0.307) (0.113) (0.060) (0.057)
Negative current x Labor -0.005 0.003 0.002 0.006 -0.008 0.016 4 -0.059
(0.006) (0.005) (0.008) (0.005) (0.013) (0.053) (0.085)
N 2815 2692 2815 2692 2815 2692 2815 2692

Notes: Household fixed effect model is employed. Robust standard errors clustered by household in parentheses. The same set of controls as in Table 2 are
included but not reported. District, year, and household fixed effects are included but not reported. Rainfall shock variables are also included but not reported.
*** denotes significance at 1% level, ** at 5% level, and * at 10% level. 234Those coefficients are dropped in household fixed effect model. In CRE model,
the coefficient for ¢, 2, 3, and * are positive and significant at 1% level, positive and significant at 10 % level, negative and significant at 1% level, and negative

and significant at 1% level, respectively.
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Al

Appendix

Supplementary tables

Table Al: Summary Statistics — Other Varibales
Round 1 Round 2 Round 3

Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
HH characteristics
Male HH head (=1) 0.950 (0.218) 0.852 (0.356) 0.830 (0.376)
Age of HH head 41531 (13.688) 40.903  (13.486) 43.885 (13.823)
Schooling year of HH head 3.597 (3.924) 3.690 (3.855) 3.878 (3.994)
Household size 5.423 (1.956) 5.862 (2.170) 7.016 (2.684)
Market access (minute) 18.191  (11.258) 15.907  (9.643) 13.412  (8.748)
Asset index (Scores for component 1)  0.360 (1.868) -0.500 (2.021) 0.367 (1.893)
Livestock ownership (=1) 0.925 (0.263) 0.156 (0.363) 0.244 (0.430)
Farm Size(decimal) 148.729 (174.218) 101.072 (176.648) 105.675 (161.951)
Irrigation(=1) 0.885 (0.319) 0.436 (0.496) 0.457 (0.498)
Piped water access (=1) 0.015 (0.123) 0.021 (0.145) 0.043 (0.202)
Sanitary toilet access (=1) 0.277 (0.447) 0.436 (0.496) 0.506 (0.500)
HH Daily wage: Off farm, Emp. 27973  (91.567) 57.508 (152.627) 71.771 (187.568)
HH Daily wage: On farm, Emp. 42.677 (97.996) 49.855 (122.441) 46.817 (140.114)
Age of Mother 27358  (6.251) 27.384  (5.683)  27.527  (5.916)
Schooling year of Mother 5.029 (3.562) 5.422 (3.499) 6.318 (3.587)
Observations 1244 2385 1879
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Table A2: Labor change in response to prior and current rainfall shocks: Household

members except mothers

1) @) ©) (4)
Off, Self-emp. Off, Emp. On, Self-emp. On, Emp.
Past
Positive past rainfall shock -14.157* -9.802 -6.495 1.157
(7.246) (6.351) (4.974) (2.743)
Negative past rainfall shock -0.021 -3.155 -0.839 0.099
(4.148) (3.732) (3.357) (1.232)
Current
Positive current rainfall shock -11.660* -4.193 2.456 2.952
(6.916) (5.317) (4.872) (2.809)
Negative current rainfall shock 1.338 0.321 0.253 -0.807
(2.029) (1.454) (1.821) (0.759)
Controls
Daily wage: Off farm, Emp. -0.039*** 0.095*** -0.011** -0.003
(0.006) (0.006) (0.005) (0.002)
Daily wage: On farm, Emp. -0.041*** -0.014%*** -0.018*** 0.097***
(0.006) (0.004) (0.005) (0.005)
Past temperature shock 59.219 -3.458 -16.326 -14.475
(37.332) (35.281) (27.555) (12.049)
Current temperature shock -22.502 19.078 15.417 2.548
(21.890) (19.360) (15.789) (8.775)
N 5507 5507 5507 5507

Notes: The unit of outcome is hours per week. Household fixed effect model is employed.
Robust standard errors clustered by household in parentheses. The same set of controls as in Table
2 are included but not reported. District, year, and household fixed effects are included but not
reported. ** denotes significance at 5% level and * at 10% level.
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Table A3: Mitigating impacts of labor time, HH-level

@) @ 3) (4)
Off, Self-emp.  Off, Emp. On, Self-emp. On, Emp.
HH Labor hours -0.000 -0.003** -0.000 0.006
(0.001) (0.002) (0.002) (0.005)
Positive past x Labor -0.003 0.002 -0.004 -0.004
(0.005) (0.006) (0.008) (0.008)
Negative past x Labor -0.001 0.000 0.000 -0.003
(0.001) (0.002) (0.002) (0.003)
Positive current x Labor -0.007* 0.006 0.007 0.003
(0.004) (0.006) (0.006) (0.009)
Negative current x Labor -0.000 0.001 0.000 -0.002
(0.001) (0.001) (0.001) (0.002)
N 5508 5508 5508 5508

Notes: Household fixed effect model is employed. Robust standard errors clustered by household
in parentheses. The same set of controls as in Table 2 are included but not reported. District, year,
and household fixed effects are included but not reported. Rainfall shock variables are also
included but not reported. * denotes significance at 10% level.

Table A4: Mitigating impacts of labor time, Household members except mothers

1) ) ©) (4)
Off, Self-emp. Off, Emp. On, Self-emp. On, Emp.
Labor hours 0.001 -0.004* -0.001 0.003
(0.002) (0.002) (0.002) (0.005)
Positive past x Labor -0.004 -0.000 -0.004 -0.002
(0.005) (0.006) (0.008) (0.008)
Negative past x Labor -0.001 0.000 0.000 -0.001
(0.001) (0.002) (0.002) (0.003)
Positive current x Labor -0.007* 0.006 0.008 0.007
(0.004) (0.007) (0.006) (0.009)
Negative current x Labor -0.000 0.001 0.000 -0.001
(0.001) (0.001) (0.001) (0.002)
N 5507 5507 5507 5507

Notes: Household fixed effect model is employed. Robust standard errors clustered by household
in parentheses. The same set of controls as in Table 2 are included but not reported. District, year,
and household fixed effects are included but not reported. Rainfall shock variables are also

included but not reported.
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Table A5: The effect of rainfall shock on agricultural harvest (kg)

@) ) 3) (4) ©)
Past

Positive past rainfall shock 582.490 604.434 580.860
(750.569)  (739.796)  (733.919)

Negative past rainfall shock -1.6e+03** -1.6e+03** -1.5e+03**
(786.853)  (787.537)  (771.140)

Positive rain dummy 290.455
(640.698)
Flood 497.440
(944.923)
Drought -707.841***
(267.301)
Controls
Past temperature shock 3046.158 3200.003 3238.544 6133.400 5001.883
(4094.631) (4239.844) (4239.076) (4117.274) (4021.600)
HH controls Yes Yes Yes Yes Yes
Mother controls No Yes Yes Yes Yes
Child controls No No Yes Yes Yes
N 5508 5508 5508 5508 5508

Notes: Household fixed effect model is employed. Robust standard errors clustered by household
in parentheses. The same set of controls as in Table 2 are included but not reported. District, year,
and household fixed effects are included but not reported. *** denotes significance at 1% level,
** at 5% level, and * at 10% level.
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Table A6: The effect of weather shock on prevalence of diarrhea

1) ) (©)
Past
Past rainfall shock -0.065
(0.272)
Positive past rainfall shock -0.010
(0.675)
Negative past rainfall shock 0.077
(0.351)
Positive rain dummy
Flood -0.479
(0.642)
Drought -0.227**
(0.102)
Current
Current rainfall shock 0.166**
(0.081)
Positive current rainfall shock 0.533
(2.499)
Negative current rainfall shock -0.159*
(0.083)
Positive rain dummy
Flood!
Drought -0.123
(0.076)
Controls
Past temperature shock -2.359  -2.328 -2.633*
(1.586) (1.620) (1.515)
Current temperature shock 1.486 1.392  2.620***
(0.979) (1.070) (0.874)
N 1396 1396 1396

Notes: Household fixed effect model is employed. Robust standard errors clustered by household
in parentheses. The same set of controls as in Table 2 are included but not reported. District,
year, and household fixed effects are included but not reported. *** denotes significance at 1%
level, ** at 5% level, and * at 10% level. Sample is restricted to children under 24 months. The
coefficient of current flood dummy is missing in fixed effect model because only a quite few
households experience flood during Rabi season in the survey year and most of the values takes 0.
Even when using CRE model, this term is dropped. Thus, we cannot specify the impact of current
flood on the prevalence of diarrhea in our setting.
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Table A7: The effect of rainfall shock on household dietary diversity score and farm income

@ 2
Outcome HDDS Farmincome
Past
Positive rainfall shock  0.550**
(0.278)
Negative rainfall shock  0.217
(0.141)
Current
Positive rainfall shock 3.5e+04**
(1.4e+04)
Negative rainfall shock -982.818
(3479.434)
N 5508 5508

Notes: Robust standard errors clustered by household in parentheses. The same set of controls
as in Table 2 are included but not reported. District, year, and household fixed effects are
included but not reported. *** denotes significance at 1% level and ** at 5% level.
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Table A8: Mitigating impacts of maternal labor time by controlling for working capacity

1) @) ©) (4)
Off, Self-emp.  Off, Emp. On, Self-emp. On, Emp.
Maternal Labor hours -0.018*** 0.001 0.063*** 0.079***
(0.006) (0.006) (0.016) (0.019)
Positive past x Labor 0.018 0.059 0.003
(0.019) (0.045) (0.063)
Negative past x Labor 0.012** -0.004 -0.036* -0.039*
(0.005) (0.006) (0.021) (0.018)
Positive current x Labor -0.010 0.003 -0.050 -0.085**
(0.017) (0.013) (0.035) (0.043)
Negative current x Labor -0.000 0.005 -0.025* -0.015
(0.004) (0.004) (0.015) (0.016)
Past
Positive rainfall shock 0.281 0.295 0.367 0.374*
(0.258) (0.227) (0.225) (0.216)
Negative rainfall shock -0.216* -0.132 -0.146 -0.134
(0.126) (0.122) (0.120) (0.117)
Current
Positive rainfall shock 0.080 0.076 0.079 0.081
(0.230) (0.220) (0.208) (0.203)
Negative rainfall shock 0.180*** 0.153** 0.192*** 0.186***
(0.064) (0.063) (0.062) (0.062)
N 5507 5507 5507 5507

Notes: Household fixed effect model is employed. Robust standard errors clustered by household in
parentheses. The same set of controls as in Table 2 are included but not reported. District, year, and household
fixed effects are included but not reported. Rainfall shock variables are also included but not reported. ***
denotes significance at 1% level, ** at 5% level, and * at 10% level. The coefficient of Line 2 in Column (4)
is dropped in household fixed effect model. CRE model shows that the coefficient is insignificant.
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Table A9: The effect of rainfall shock: Different definitions

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

Outcome WAZ WAZ WAZ Diarrhea Diarrhea Diarrhea
Past
Positive Kharif rainfall shock 0.342*** -0.238
(0.131) (0.276)
Negative Kharif rainfall shock 0.044 0.168
(0.089) (0.195)
Positive rainfall shock 0.362*  0.219 -0.192 -0.391
(0.202) (0.208) (0.536)  (0.537)
Negative rainfall shock -0.206* -0.192* -0.146 -0.064
(0.112) (0.115) (0.322)  (0.344)
Current
Positive Kharif rainfall shock 0.119 -0.362
(0.214) (0.416)
Negative Kharif rainfall shock 0.133 -0.396
(0.133) (0.304)
Positive rainfall shock: Nov. 3.903** 2.979
(1.581) (2.781)
Negative rainfall shock: Nov. 0.392* -0.331
(0.237) (0.309)
Positive rainfall shock: Nov.& Dec. -1.010 !
(1.152)
Negative rainfall shock: Nov.& Dec. 0.055 -0.416
(0.133) (0.270)
N 5508 5508 5508 1396 1396 1396

Notes: Household fixed effect model is employed. Robust standard errors clustered by household
in parentheses. The same set of controls as in Table 2 are included but not reported. year, and
household fixed effects are included but not reported. *** denotes significance at 1% level, **
at 5% level, and * at 10% level. *Most of the sample receive negative rainfall shock. Therefore,
the coefficient of this term is dropped. The coefficient is also dropped in CRE model.

54



Georg-August-Universitat Gottingen
Department flr Agrarékonomie und Rurale Entwicklung

Diskussionspapiere
2000 bis 31. Mai 2006
Institut fiir Agrarékonomie

Georg-August-Universitit, Gottingen

2000

0001

Brandes, W.

Uber Selbstorganisation in Planspielen:
ein Erfahrungsbericht, 2000

von Cramon-Taubadel, S.

Asymmetric Price Transmission:

0002 u. J. Meyer Factor Artefact?, 2000
2001
0101 | Leserer, M. Zur Stochastik sequentieller Entscheidungen, 2001
0102 |Molua, E. 1‘}11;1 (i(;loz(;rrril(i;l II:lrllr;Z:a:cz‘tg 81f Global Climate Change on
,Ich kaufe, also will ich?’: eine interdisziplinire
0103 | Birner, R. et al. Analyse der Entscheidung fiir oder gegen den Kauf

besonders tier- u. umweltfreundlich erzeugter
Lebensmittel, 2001

0104

Wilkens, 1.

Wertschopfung von GroB3schutzgebieten: Befragung
von Besuchern des Nationalparks Unteres Odertal als
Baustein einer Kosten-Nutzen-Analyse, 2001

2002

0201

Grethe, H.

Optionen fiir die Verlagerung von Haushaltsmitteln
aus der ersten in die zweite Sdule der EU-
Agrarpolitik, 2002

0202

Spiller, A. u. M. Schramm

Farm Audit als Element des Midterm-Review :
zugleich ein Beitrag zur Okonomie von
Qualitdtsicherungssytemen, 2002

2003

0301

Liith, M. et al.

Qualitdtssignaling in der Gastronomie, 2003

0302

Jahn, G., M. Peupert u.
A. Spiller

Einstellungen deutscher Landwirte zum QS-System:
Ergebnisse einer ersten Sondierungsstudie, 2003

0303

Theuvsen, L.

Kooperationen in der Landwirtschaft: Formen,
Wirkungen und aktuelle Bedeutung, 2003

55




Zur Glaubwiirdigkeit von Zertifizierungssystemen:

0304 |Jahn, G. eine 0konomische Analyse der Kontrollvaliditit, 2003
2004
Meyer, J. u. o L
0401 Asymmetric Price Transmission: a Survey, 2004

S. von Cramon-Taubadel

Barkmann, J. u. R.

The Long-Term Protection of Biological Diversity:

0402 Marggraf Lessons from Market Ethics, 2004
VAT as an Impediment to Implementing Efficient
0403 | Bahrs, E. Agricultural Marketing Structures in Transition

Countries, 2004

0404

Spiller, A., T. Staack u.
A. Ziihlsdorf

Absatzwege fiir landwirtschaftliche Spezialitten:
Potenziale des Mehrkanalvertriebs, 2004

0405

Spiller, A. u. T. Staack

Brand Orientation in der deutschen
Erndhrungswirtschaft: Ergebnisse einer explorativen
Online-Befragung, 2004

0406

Gerlach, S. u. B. Kohler

Supplier Relationship Management im Agribusiness:
ein Konzept zur Messung der
Geschiftsbeziehungsqualitit, 2004

0407

Inderhees, P. et al.

Determinanten der Kundenzufriedenheit im
Fleischerfachhandel

0408

Liith, M. et al.

Koche als Kunden: Direktvermarktung
landwirtschaftlicher Spezialititen an die Gastronomie,
2004

2005

0501

Spiller, A., J. Engelken u.
S. Gerlach

Zur Zukunft des Bio-Fachhandels: eine Befragung
von Bio-Intensivkaufern, 2005

Verpackungsabgaben und Verpackungslizenzen als
Alternative fiir 6kologisch nachteilige

0502 Groth, M. Einweggetrankeverpackungen? Eine
umweltokonomische Diskussion, 2005
Ergebnisse des Projektes ‘Randstreifen als

0503 | Freese, J. u. H. Steinmann Strukturelemente in der intensiv genutzten

Agrarlandschaft Wolfenbiittels’,
Nichtteilnehmerbefragung NAU 2003, 2005

0504

Jahn, G., M. Schramm u.
A. Spiller

Institutional Change in Quality Assurance: the Case of
Organic Farming in Germany, 2005

56




0505

Gerlach, S., R.
Kennerknecht u. A. Spiller

Die Zukunft des GroBBhandels in der Bio-
Wertschopfungskette, 2005

2006

0601

HeB, S., H. Bergmann u.
L. Sudmann

Die Forderung alternativer Energien: eine kritische
Bestandsaufnahme, 2006

0602

Gerlach, S. u. A. Spiller

Anwohnerkonflikte bei landwirtschaftlichen
Stallbauten: Hintergriinde und Einflussfaktoren;
Ergebnisse einer empirischen Analyse, 2006

0603

Glenk, K.

Design and Application of Choice Experiment
Surveys in So-Called Developing Countries: Issues
and Challenges,

Bolten, J., R. Kennerknecht

Erfolgsfaktoren im Naturkostfachhandel: Ergebnisse

0604 Z Spiller einer empirischen Analyse, 2006 (entféllt)
Einkaufsverhalten und Kundengruppen bei

0605 |Hasan, Y. Direktvermarktern in Deutschland: Ergebnisse einer
empirischen Analyse, 2006
Kunden(un-)zufriedenheit in der Schulverpflegung:

0606 | Liilfs, F. u. A. Spiller Ergebnisse einer vergleichenden Schulbefragung,

2006

0607

Schulze, H., F. Albersmeier
u. A. Spiller

Risikoorientierte Priifung in Zertifizierungssystemen
der Land- und Erndhrungswirtschaft, 2006

2007

0701

Buchs, A. K. u. J. Jasper

For whose Benefit? Benefit-Sharing within
Contractural ABC-Agreements from an Economic
Prespective: the Example of Pharmaceutical
Bioprospection, 2007

Preis-Qualitits-Relationen im Lebensmittelmarkt:

0702 | Bohm, J. et al. eine Analyse auf Basis der Testergebnisse Stiftung
Warentest, 2007
0703 |Hurlin, J. u. H. Schulze Moglichkeiten und Grenzen der Qualitéts-sicherung in

der Wildfleischvermarktung, 2007

Diskussionspapiere (Discussion Papers),
Department fiir Agrarokonomie und Rurale Entwicklung

DL G UG o AU Georg-August-Universitit, Gottingen
(ISSN 1865-2697)
Agrarstudium in Goéttingen: Fakultitsimage und
0704 Stockebrand, N. u. A. Studienwahlentscheidungen; Erstsemesterbefragung

Spiller

im WS 2006/2007

57




0705

Bahrs, E., J.-H. Held
u. J. Thiering

Auswirkungen der Bioenergieproduktion auf die
Agrarpolitik sowie auf Anreizstrukturen in der
Landwirtschaft: eine partielle Analyse bedeutender
Fragestellungen anhand der Beispielregion
Niedersachsen

0706

Yan, J., J. Barkmann

u. R. Marggraf

Chinese tourist preferences for nature based
destinations — a choice experiment analysis

2008

0801

Joswig, A. u. A. Ziihlsdorf

Marketing fiir Reformhéuser: Senioren als Zielgruppe

0802

Schulze, H. u. A. Spiller

Qualitdtssicherungssysteme in der européischen Agri-
Food Chain: Ein Riickblick auf das letzte Jahrzehnt

0803

Gille, C. u. A. Spiller

Kundenzufriedenheit in der Pensionspferdehaltung:
eine empirische Studie

0804

Voss, J. u. A. Spiller

Die Wahl des richtigen Vertriebswegs in den
Vorleistungsindustrien der Landwirtschaft —
Konzeptionelle Uberlegungen und empirische
Ergebnisse

0805

Gille, C. u. A. Spiller

Agrarstudium in Gottingen. Erstsemester- und
Studienverlaufsbefragung im WS 2007/2008

0806

Schulze, B., C. Wocken u.
A. Spiller

(Dis)loyalty in the German dairy industry. A supplier
relationship management view Empirical evidence
and management implications

0807

Briimmer, B., U. Koster
u. J.-P. Loy

Tendenzen auf dem Weltgetreidemarkt: Anhaltender
Boom oder kurzfristige Spekulationsblase?

0808

Schlecht, S., F. Albersmeier
u. A. Spiller

Konflikte bei landwirtschaftlichen Stallbauprojekten:
Eine empirische Untersuchung zum
Bedrohungspotential kritischer Stakeholder

Liilfs-Baden, F. u.

Steuerungsmechanismen im deutschen

0809 ) Schulverpflegungsmarkt: eine
A. Spiller institutionendkonomische Analyse
Von der Wertschopfungskette zum Netzwerk:
0810 Deimel, M., L. Theuvsen u. | Methodische Ansétze zur Analyse des

C. Ebbeskotte

Verbundsystems der Veredelungswirtschaft
Nordwestdeutschlands

0811

Albersmeier, F. u. A. Spiller

Supply Chain Reputation in der Fleischwirtschaft

2009

58




0901

Bahlmann, J., A. Spiller u.
C.-H. Plumeyer

Status quo und Akzeptanz von Internet-basierten
Informationssystemen: Ergebnisse einer empirischen
Analyse in der deutschen Veredelungswirtschaft

0902

Gille, C. u. A. Spiller

Agrarstudium in Gottingen. Eine vergleichende
Untersuchung der Erstsemester der Jahre 2006-2009

0903

Gawron, J.-C. u.

,Zertifizierungssysteme des Agribusiness im
interkulturellen Kontext — Forschungsstand und

L. Theuvsen Darstellung der kulturellen Unterschiede”
Raupach, K. u. Verbrau'cherschujtz vor de'm Schimmelpilzgift
0904 Deoxynivalenol in Getreideprodukten Aktuelle
R. Marggraf Situation und Verbesserungsmoglichkeiten
Analyse der deutschen globalen Waldpolitik im
0905 |Busch, A. u. R. Marggraf | Kontext der Klimarahmenkonvention und des

Ubereinkommens iiber die Biologische Vielfalt

0906

Zschache, U., S. von
Cramon-Taubadel u.

L. Theuvsen

Die 6ffentliche Auseinandersetzung tiber Bioenergie
in den Massenmedien - Diskursanalytische
Grundlagen und erste Ergebnisse

0907

Onumah, E. E.,G.
Hoerstgen-Schwark u.

B. Briimmer

Productivity of hired and family labour and
determinants of technical inefficiency in Ghana’s fish
farms

0908

Onumabh, E. E., S. Wessels,
N. Wildenhayn, G.
Hoerstgen-Schwark u.

B. Briimmer

Effects of stocking density and photoperiod
manipulation in relation to estradiol profile to enhance
spawning activity in female Nile tilapia

Steffen, N., S. Schlecht

Ausgestaltung von Milchliefervertragen nach der

0909

u. A. Spiller Quote

Steffen, N., S. Schlecht Das Preisfindungssystem von
0910 , ;

u. A. Spiller Genossenschaftsmolkereien

0911

Granoszewski, K.,C. Reise,
A. Spiller u. O. MuBhoff

Entscheidungsverhalten landwirtschaftlicher
Betriebsleiter bei Bioenergie-Investitionen - Erste
Ergebnisse einer empirischen Untersuchung -

0912

Albersmeier, F., D. Morlein
u. A. Spiller

Zur Wahrnehmung der Qualitdt von Schweinefleisch
beim Kunden

0913

Ihle, R., B. Briimmer u.
S. R. Thompson

Spatial Market Integration in the EU Beef and Veal
Sector: Policy Decoupling and Export Bans

2010

1001

Hef, S., S. von Cramon-
Taubadel u. S. Sperlich

Numbers for Pascal: Explaining differences in the
estimated Benefits of the Doha Development Agenda

59




1002

Deimel, 1., J. Bohm u.
B. Schulze

Low Meat Consumption als Vorstufe zum
Vegetarismus? Eine qualitative Studie zu den
Motivstrukturen geringen Fleischkonsums

1003

Franz, A. u. B. Nowak

Functional food consumption in Germany: A lifestyle
segmentation study

1004

Deimel, M. u. L. Theuvsen

Standortvorteil Nordwestdeutschland? Eine
Untersuchung zum Einfluss von Netzwerk- und
Clusterstrukturen in der Schweinefleischerzeugung

1005

Niens, C. u. R. Marggraf

Okonomische Bewertung von Kindergesundheit in der
Umweltpolitik - Aktuelle Ansétze und ihre Grenzen

1006

Hellberg-Bahr, A.,
M. Pfeuffer, N. Steffen,
A. Spiller u. B. Briimmer

Preisbildungssysteme in der Milchwirtschaft -Ein
Uberblick iiber die Supply Chain Milch

1007

Steffen, N., S. Schlecht,
H-C. Miiller u. A. Spiller

Wie viel Vertrag braucht die deutsche
Milchwirtschaft?- Erste Uberlegungen zur
Ausgestaltung des Contract Designs nach der Quote
aus Sicht der Molkereien

1008

Prehn, S., B. Briimmer u.

S. R. Thompson

Payment Decoupling and the Intra — European Calf
Trade

1009

Maza, B., J. Barkmann,
F. von Walter u. R.

Modelling smallholders production and agricultural
income in the area of the Biosphere reserve

Marggraf “Podocarpus - El Céndor”, Ecuador
Interdependencies between Fossil Fuel and
Renewable Energy Markets: The German Biodiesel
1010 Busse, S., B. Brimmer u. | Market

R. Ihle

2011

1101

Mylius, D., S. Kiiest,
C. Klapp u. L. Theuvsen

Der GroBvieheinheitenschliissel im Stallbaurecht -
Uberblick und vergleichende Analyse der
Abstandsregelungen in der TA Luft und in den VDI-
Richtlinien

1102

Klapp, C., L. Obermeyer u.

F. Thoms

Der Vieheinheitenschliissel im Steuerrecht -
Rechtliche Aspekte und betriebswirtschaftliche
Konsequenzen der Gewerblichkeit in der Tierhaltung

1103

Goser, T., L. Schroeder u.
C. Klapp

Agrarumweltprogramme: (Wann) lohnt sich die
Teilnahme fiir landwirtschaftliche Betriebe?

60




1104

Plumeyer, C.-H.,

F. Albersmeier, M. Freiherr
von Oer, C. H. Emmann u.
L. Theuvsen

Der niedersichsische Landpachtmarkt: Eine
empirische Analyse aus Pachtersicht

1105

Voss, A. u. L. Theuvsen

Geschéftsmodelle im deutschen Viehhandel:
Konzeptionelle Grundlagen und empirische
Ergebnisse

1106

Wendler, C., S. von
Cramon-Taubadel, H. de
Haen, C. A. Padilla Bravo
u. S. Jrad

Food security in Syria: Preliminary results based on
the 2006/07 expenditure survey

1107

Prehn, S. u. B. Briimmer

Estimation Issues in Disaggregate Gravity Trade
Models

1108

Recke, G., L. Theuvsen,
N. Venhaus u. A. Voss

Der Viehhandel in den Wertschopfungsketten der
Fleischwirtschaft: Entwicklungstendenzen und
Perspektiven

1109

Prehn, S. u. B. Briimmer

“Distorted Gravity: The Intensive and Extensive
Margins of International Trade”, revisited: An
Application to an Intermediate Melitz Model

2012

1201

Kayser, M., C. Gille,
K. Suttorp u. A. Spiller

Lack of pupils in German riding schools? — A causal-
analytical consideration of customer satisfaction in
children and adolescents

1202

Prehn, S. u. B. Briimmer

Bimodality & the Performance of PPML

1203

Tangermann, S.

Preisanstieg am EU-Zuckermarkt:
Bestimmungsgriinde und Handlungsmoglichkeiten der
Marktpolitik

1204

Wiirriehausen, N.,
S. Lakner u. Rico Ihle

Market integration of conventional and organic wheat
in Germany

Calculating the Greening Effect — a case study
approach to predict the gross margin losses in

1205 Heinrich, B. different farm types in Germany due to the reform of
the CAP
A Critical Judgement of the Applicability of ‘New
1206 | Prehn, S. u. B. Briimmer New Trade Theory’ to Agricultural: Structural

Change, Productivity, and Trade

1207

Marggraf, R., P. Masius u.
C. Rumpf

Zur Integration von Tieren in
wohlfahrts6konomischen Analysen

61




1208

S. Lakner, B. Briimmer,

S. von Cramon-Taubadel

J. HeB, J. Isselstein, U.
Liebe,

R. Marggraf, O. MuBlhoff,
L. Theuvsen, T. Tscharntke,
C. Westphal u. G. Wiese

Der Kommissionsvorschlag zur GAP-Reform 2013 -
aus Sicht von Géttinger und Witzenhéduser
Agrarwissenschaftler(inne)n

1209

Prehn, S., B. Briimmer u.
T. Glauben

Structural Gravity Estimation & Agriculture

1210

Prehn, S., B. Briimmer u.
T. Glauben

An Extended Viner Model:

Trade Creation, Diversion & Reduction

1211

Salidas, R. u.
S. von Cramon-Taubadel

Access to Credit and the Determinants of Technical
Inefficiency among Specialized Small Farmers in
Chile

1212

Steffen, N. u. A. Spiller

Effizienzsteigerung in der Wertschopfungskette
Milch ?

-Potentiale in der Zusammenarbeit zwischen
Milcherzeugern und Molkereien aus Landwirtssicht

1213

MuBhoft, O., A. Tegtmeier
u. N. Hirschauer

Attraktivitét einer landwirtschaftlichen Tétigkeit

- Einflussfaktoren und Gestaltungsmoglichkeiten

2013

1301

Lakner, S., C. Holst u.
B. Heinrich

Reform der Gemeinsamen Agrarpolitik der EU 2014

- mogliche Folgen des Greenings

fiir die niedersachsische Landwirtschaft

1302

Tangermann, S. u.

S. von Cramon-Taubadel

Agricultural Policy in the European Union : An
Overview

1303

Granoszewski, K. u.
A. Spiller

Langfristige Rohstoffsicherung in der Supply Chain
Biogas : Status Quo und Potenziale vertraglicher
Zusammenarbeit

1304

Lakner, S., C. Holst,

B. Briimmer, S. von
Cramon-Taubadel, L.
Theuvsen, O. MuBBhoff u.
T.Tscharntke

Zahlungen fiir Landwirte an gesellschaftliche
Leistungen koppeln! - Ein Kommentar zum aktuellen
Stand der EU-Agrarreform

1305

Prechtel, B., M. Kayser u.
L. Theuvsen

Organisation von Wertschopfungsketten in der
Gemiiseproduktion : das Beispiel Spargel

62




1306

Anastassiadis, F., J.-H.
Feil, O. Musshoff

u. P. Schilling

Analysing farmers' use of price hedging instruments :
an experimental approach

1307

Holst, C. u. S. von Cramon-
Taubadel

Trade, Market Integration and Spatial Price
Transmission on EU Pork Markets following Eastern
Enlargement

1308

Granoszewki, K., S. Sander,
V. M. Aufmkolk u.

A. Spiller

Die Erzeugung regenerativer Energien unter
gesellschaftlicher Kritik : Akzeptanz von Anwohnern
gegeniiber der Errichtung von Biogas- und
Windenergieanlagen

2014

1401

Lakner, S., C. Holst, J.
Barkmann, J. Isselstein

Perspektiven der Niedersidchsischen Agrarpolitik nach
2013 : Empfehlungen Gottinger Agrarwissenschaftler

u. A. Spiller fiir die Landespolitik
1402 Miiller, K., MuBhoft, O. The More the Better? How Collateral Levels Affect
u. R. Weber Credit Risk in Agricultural Microfinance

1403

Mirz, A., N. Klein,
T. Kneib u. O. Mullhoff

Analysing farmland rental rates using Bayesian
geoadditive quantile regression

1404

Weber, R., O. MuBhoff
u. M. Petrick

How flexible repayment schedules affect credit risk in
agricultural microfinance

1405

Haverkamp, M., S. Henke,
C., Kleinschmitt, B.
Mohring, H., Miiller, O.
MubBhoff, L., Rosenkranz,
B. Seintsch, K. Schlosser

u. L. Theuvsen

Vergleichende Bewertung der Nutzung von
Biomasse : Ergebnisse aus den Bioenergieregionen
Gottingen und BERTA

1406

Wolbert-Haverkamp, M.
u. O. Musshoff

Die Bewertung der Umstellung einer einjéhrigen
Ackerkultur auf den Anbau von Miscanthus — Eine
Anwendung des Realoptionsansatzes

1407

Wolbert-Haverkamp, M.,
J.-H. Feil u. O. Musshoff

The value chain of heat production from woody
biomass under market competition and different
incentive systems: An agent-based real options model

1408

Ikinger, C., A. Spiller
u. K. Wiegand

Reiter und Pferdebesitzer in Deutschland (Facts and
Figures on German Equestrians)

1409

MuBhoft, O., N.
Hirschauer, S. Griiner u.

S. Pielsticker

Der Einfluss begrenzter Rationalitét auf die
Verbreitung von Wetterindexversicherungen :
Ergebnisse eines internetbasierten Experiments mit
Landwirten

63




1410

Spiller, A. u. B. Goetzke

Zur Zukunft des Geschiftsmodells Markenartikel im
Lebensmittelmarkt

1411

Wille, M.

,Manche haben es satt, andere werden nicht satt :
Anmerkungen zur polarisierten Auseinandersetzung
um Fragen des globalen Handels und der
Welternédhrung

1412

Miiller, J., J. Ochmen,
I. Janssen u. L. Theuvsen

Sportlermarkt Galopprennsport : Zucht und Besitz des
Englischen Vollbluts

64




1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

Hartmann, L. u. A. Spiller

Schneider, T., L. Hartmann
u. A. Spiller

Wiirriehausen, N. u. S.
Lakner

Emmann, C. H.,

D. Surmann u. L. Theuvsen

Buchholz, M., G. Host u.
Oliver MuBhoff

Hermann, D.,0. MuBlhoff
u. D. Riither

Riechers, M., J. Barkmann
u. T. Tscharntke

Lakner, S., S. Kirchweger,
D. Hopp, B. Briimmer u.

J. Kantelhardt

Sauthoff, S., F.
Anastassiadis u. O.
MuBhoff

Feil, J.-H., F. Anastassiadis,
O. MuBhoff u. P. Kasten

Weinrich, R., u. A. Spiller

Weinrich, R., A. Franz u.
A. Spiller

Niens, C., R. Marggraf u.
F. Hoffmeister

Sauter, P., D. Hermann u.
O. MuBhoff

2015

Luxusaffinitit deutscher Reitsportler : Implikationen
fiir das Marketing im Reitsportsegment

Luxusmarketing bei Lebensmitteln : eine empirische
Studie zu Dimensionen des Luxuskonsums in der
Bundesrepublik Deutschland

Stand des 0kologischen Strukturwandels in der
okologischen Landwirtschaft

Charakterisierung und Bedeutung auB3erlandwirt-
schaftlicher Investoren : empirische Ergebnisse aus
Sicht des landwirtschaftlichen Berufsstandes

Water and Irrigation Policy Impact Assessment Using
Business Simulation Games : Evidence from Northern
Germany

Measuring farmers‘ time preference : A comparison of
methods

Bewertung kultureller Okosystemleistungen von
Berliner Stadtgriin entlang eines urbanen-periurbanen
Gradienten

Impact of Diversification on Technical Efficiency of
Organic Farming in Switzerland, Austria and Southern
Germany

Analyzing farmers* preferences for substrate supply
contracts for sugar beets

Analyzing farmers* preferences for collaborative
arrangements : an experimental approach

Developing food labelling strategies with the help of
extremeness aversion

Multi-level labelling : too complex for consumers?

Ambulante Pflege im landlichen Raum :
Uberlegungen zur effizienten Sicherstellung von
Bedarfsgerechtigkeit

Risk attitudes of foresters, farmers and students : An
experimental multimethod comparison

65



1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1701

1702

1703

Magrini, E., J. Balie u.
C. Morales Opazo

Feil, J.-H.

Sonntag, W. u. A. Spiller

Wiegand, K.

Ikinger, C. M. u. A. Spiller

Zinngrebe, Yves
Balié, J., E. Magrini u. C.
Morales Opazo

Spiller, A., M. von Meyer-
Hofer u. W. Sonntag

Gollisch, S., B. Hedderich
u. L. Theuvsen

Carcamo, J. u.

S. von Cramon-Taubadel

Garcia-German, S., A.
Romeo, E. Magrini u.

J. Balié

Vollmer, E. u. D. Hermann,
O. MuBhoff

Roémer, U., O. MuBBhoff, R.
Weber u. C. G. Turvey

Romer, U. u. O. MuB3hoff

2016

Price signals and supply responses for stable food
crops in SSAS countries

Analyzing investment and disinvestment decisions
under uncertainty, firm-heterogeneity and tradable
output permits

Prozessqualititen in der WTO : Ein Vorschlag fiir die
reliable Messung von moralischen Bedenken

Marktorientierung von Reitschulen — zwischen
Vereinsmanagement und Dienstleistungsmarketing

Tierwohlbewusstsein und —verhalten von Reitern : Die
Entwicklung eines Modells fiir das
Tierwohlbewusstsein und —verhalten im Reitsport

Incorporating Biodiversity Conservation in Peruvian
Development : A history with different episodes

Cereal Price Shocks and Volatility in Sub-Saharan
Africa : what does really matter for Farmers® Welfare?

Gibt es eine Zukunft fiir die moderne konventionelle
Tierhaltung in Nordwesteuropa?

Reference points and risky decision-making in
agricultural trade firms : A case study in Germany

Assessing small-scale raspberry producers’ risk and
ambiguity preferences : evidence from field-
experiment data in rural Chile

The impact of food price shocks on weight loss :
Evidence from the adult population of Tanzania
2017

The disposition effect in farmers* selling behavior —
an experimental investigation

Truth and consequences : Bogus pipeline experiment
in informal small business lending

Can agricultural credit scoring for microfinance
institutions be implemented and improved by weather
data?

66



1704

1705

1706

1707

1708

1709

1710

1801

1802

1803

1804

1805

1806

Gauly, S., S. Kiihl u.
A. Spiller

Gauly, S., A. Miiller u.
A. Spiller

Bauermeiser, G.-F. u.
O. MuBhoff

Sauthoff, S., M. Danne u.

O. MuBhoff

Bilal, M., J. Barkmann u.
T. Jamali Jaghdani

Heyking, C.-A. von u.
T. Jamali Jaghdani

Schueler, S. u.
E. M. Noack

Danne, M. u.
O. MuBhoff

Danne, M., O. MuBhoff u.

M. Schulte

Fecke, W., M. Danne u.
O. MuBhoff

Viergutz, Tim u. B.
Schulze-Ehlers

Schulze Schwering, D. u.
A. Spiller

Hiénke, H. et al.

Uncovering strategies of hidden intention in multi-
stakeholder initiatives : the case of pasture-raised milk

New methods of increasing transparency : Does
viewing webcam pictures change peoples‘ opinions
towards modern pig farming?

Multiple switching behavior in different display
formats of multiple price lists

To switch or not to switch? — Understanding German
consumers* willingness to pay for green electricity
tariff attributes

To analyse the suitability of a set of social and
economic indicators that assesses the impact on SI
enhancing advanced technological inputs by farming
households in Punjab Pakistan

Expansion of photovoltaic technology (PV) as a
solution for water energy nexus in rural areas of Iran;
comparative case study between Germany and Iran

Naturschutz und Erholung im Stadtwald Géttingen:
Darstellung von Interessenskonflikten anhand des
Konzeptes der Okosystemleistungen

2018

Producers’ valuation of animal welfare practices:
Does herd size matter?

Analysing the importance of glyphosate as part of
agricultural strategies — a discrete choice experiment

E-commerce in agriculture — The case of crop
protection product purchases in a discrete choice
experiment

The use of hybrid scientometric clustering for
systematic literature reviews in business and
economics

Das Online-Einkaufsverhalten von Landwirten im
Bereich landwirtschaftlicher Betriebsmittel

Socio-economic, land use and value chain
perspectives on vanilla farming in the SAVA Region
(north-eastern Madagascar) : The Diversity Turn
Baseline Study (DTBS)

67



1807

1808

1809

1810

1811

1812

1813

1901

1902

1903

1904

1905

Wille, S. C., B. Barklage,
A. Spiller u. M. von Meyer-
Hofer

Wille, S. C., A. Spiller u.
M. von Meyer-Hofer

Peth, D. u. O.. MuBlhoff

Lakner, S.

Fecke, W.

Schulze-Ehlers, B.

Buchholz, M., D. Peth u.
O. MuBhoff

Schaak, H. u. O. Muf3hoff

Mollmann, J., M. Buchholz,
W. Kélle u. O. MuBBhoff

Schiitz, A., W. Sonntag u.
Achim Spiller

Vollmer, T. u. S. von
Cramon-Taubadel

Michels, M., V. Bonke u.
O. MuBhoff

Challenging Factors of Farmer-to-Consumer Direct
Marketing : An Empirical Analysis of German
Livestock Owners

Lage, Lage, Lage? : Welche Rolle spielt der Standort
fiir die landwirtschaftliche Direktvermarktung?

Comparing Compliance Behaviour of Students and
Farmers : Implications for Agricultural Policy Impact
Analysis

Integration von Okosystemleistungen in die 1. Siule
der Gemeinsamen Agrarpolitik der EU (GAP) — die
Wirkung der 6kologischen Vorrangflache als privates
oder o6ffentliches Gut?

Online-Einkauf von Pflanzenschutzmitteln: Ein
Discrete Choice Experiment mit landwirtschaftlichen
Unternehmern in Deutschland

Schlussbericht des Projekts ,,TransKoll* -

,» Iransparenz und Transformation in der regionalen
Erndhrungswirtschaft. Kollaborative Ansétze fiir mehr
Nachhaltigkeit vom Rohstoff bis zum
Endkonsumenten

Tax or Green Nudge? An Experimental Analysis of
Pesticide Policies in Germany

2019

Public preferences for livestock presence in
pasture landscapes — A Latent Class Analysis of a
Discrete Choice Experiment in Germany

Do remotely-sensed vegetation health indices explain
credit risk in agricultural microfinance?

Environmental Enrichment in pig husbandry —
Consumer comparative assessment of different
housing elements based on a pictorial survey

The influence of Brazilian exports on price
transmission processes in the coffee sector: a Markov-
switching approach

Understanding the adoption of crop protection
smartphone apps - An application of the Unified
Theory of Acceptance and Use of Technology

68



1906

1907

1908

2001

2002

2003

2004

2005

2101

2102

2103

2104

Reithmayer, C., M. Danne
u. O. MuBhoff

Reithmayer,C., M. Danne u.
O. MuBhoff

Aragie, E., J. Balié u. E.
Magrini

Busch, G. u. A. Spiller

Huchtemann, J.-P.

Busch, G., E. Bayer, A.
Gunarathne et al.

Busch, G., E. Bayer, S.
Iweala, C. Mehlhose, C.
Rubach, A. Schiitz, K.
Ullmann u. A. Spiller

Lemken, D.

Graskemper, V., J.-H. Feil

Busch, G., E. Bayer, S.
Iweala, C. Mehlhose, A.
Risius, C. Rubach,, A.
Schiitz, K. Ullmann u. A.
Spiller

Steinhiibel, L., A. Wenzel, P.
Hulamani, S. von Cramon-
Taubadel u. N. M. Mason

Purushotham, A., A. Aiyar
u. S. von Cramon-Taubadel

Societal attitudes towards in ovo gender determination
as an alternative to chick culling

Look at that! — The effect pictures have on consumer
preferences for in ovo gender determination as an
alternative to culling male chicks

Does productivity level influence the economic
impacts of price support policies in Ethiopia?

2020

Warum wir eine Tierschutzsteuer brauchen - Die
Biirger-Konsumenten-Liicke

Unternehmerische Neigung in der Landwirtschaft —
Einstellungen von Studierenden der Agrarwissen-
schaften in Deutschland

Einkaufs- und Erndhrungsverhalten sowie Resilienz
des Erndhrungssystems aus Sicht der Bevdlkerung
Ergebnisse einer Studie wihrend der Corona-Pandemie
im April 2020

Einkaufs- und Erndhrungsverhalten sowie Resilienz
des Erndhrungssystems aus Sicht der Bevdlkerung :
Eine Studie wihrend der Corona-Pandemie im Juni
2020 ; Ergebnisse der zweiten Befragung

When do defaults stick and when are they ethical? —
taxonomy,  systematic review and  design
recommendations

2021

Values of Farmers — Evidence from Germany

Einkaufs- und Erndhrungsverhalten sowie Resilienz
des Eerndhrungssystems aus Sicht der Bevolkerung:
Eine Studie wihrend der Corona-Pandemie im

The role of space and time in the interaction of farmers’
management decisions and bee communities: Evidence
from South India

Dietary transition and its relationship with socio-
economic status and peri-urban obesity

69



2105

2301

Berger, J., B. Briimmer, D.-
D. Doe Fionka u. T. Kopp

Duden, C., F. Offermann u.
O. MuBhoff

Sugar Market Policies in the EU and International
Sugar Trade

2023

Comparing for modelling farm risk management
decisions with a focus on extreme weather losses

2302

Hiittel, S. u. S. Hess

Lessons from the p-value and the replication crisis for
“open Q sience” — the editor’s perspective or. Will the
revolution devour its children?

2303

Dauermann A. u.

U. Enneking

Views from the country road: A qualitative study on the
landscape aesthetic perception of dairy barns in the
region of the Osnabriick Region (northwestern
Germany

70



Georg-August-Universitat Gottingen
Department fir Agrarékonomie und Rurale Entwicklung

>

1731

Diskussionspapiere
2000 bis 31. Mai 2006:
Institut fiir Rurale Entwicklung

Georg-August-Universitit, Gottingen)
Ed. Winfried Manig (ISSN 1433-2868)

Einfliisse auf die Beschiftigung in
32 | Dirks, JorgJ. nahrungsmittelverabeitenden landlichen
Kleinindustrien in West-Java/Indonesien, 2000
33 |Keil, Alwin Adoption of Leguminous Tree Fallows in Zambia,
2001
34 |Schott, Johanna Women’s Savings and Credit Co-operatives in
Madagascar, 2001
35 Seeberg-Elberfeldt, Production Systems and Livelihood Strategies in
Christina Southern Bolivia, 2002
Rural Development and Agricultural Progress:
36 |Molua, Ernest L. Challenges, Strategies and the Cameroonian
Experience, 2002
Factors Influencing the Adoption of Soil
37 |Demeke, Abera Birhanu | Conservation Practices in Northwestern Ethiopia,
2003
Zeller, Manfred u. Entw1cklungshemfnmsse 1n1 afrlkamsche‘n‘
38 . Agrarsektor: Erkldrungsansétze und empirische
Julia Johannsen ]
Ergebnisse, 2004
39 | Yustika, Ahmad Erani Institutional Arrangéments 'of .Sugar Cane Farmers in
East Java — Indonesia: Preliminary Results, 2004
. o Lehre und Forschung in der Sozialokonomie der
4 M fi
0 anig, Winfried Ruralen Entwicklung, 2004
Transformation des chinesischen Arbeitsmarktes:
41 |Hebel, Jutta gesellschaftliche Herausforderungen des
Beschiftigungswandels, 2004
Patterns of Rural Non-Farm Activities and
42 | Khan, Mohammad Asif | Household Acdess to Informal Economy in
Northwest Pakistan, 2005

71




Transaction Costs and Corporate Governance of

43 | Yustika, Ahmad Erani
ustika, Almad Brant Sugar Mills in East Java, Indovesia, 2005
Feulefack, Joseph Florent, | Accuracy Analysis of Participatory Wealth Ranking
44 | Manfred Zeller u. Stefan | (PWR) in Socio-economic Poverty Comparisons,

Schwarze

2006

72




Georg-August-Universitat Gottingen
Department fiir Agrarékonomie und Rurale Entwicklung

Die Wurzeln der Fakultit fiir Agrarwissenschaften reichen in das 19.
Jahrhundert zuriick. Mit Ausgang des Wintersemesters 1951/52 wurde sie als
siebente Fakultit an der Georgia-Augusta-Universitit durch Ausgliederung bereits
existierender landwirtschaftlicher Disziplinen aus der Mathematisch-
Naturwissenschaftlichen Fakultit etabliert.

1969/70 wurde durch Zusammenschluss mehrerer bis dahin selbstidndiger Institute
das Institut fiir Agrarékonomie gegriindet. Im Jahr 2006 wurden das Institut fiir
Agrardkonomie und das Institut fiir Rurale Entwicklung zum heutigen
Department fiir Agrarokonomie und Rurale Entwicklung zusammengefiihrt.

Das Department fiir Agrarokonomie und Rurale Entwicklung besteht aus
insgesamt neun Lehrstiihlen zu den folgenden Themenschwerpunkten:

- Agrarpolitik

- Betriebswirtschaftslehre des Agribusiness

- Internationale Agrarokonomie

- Landwirtschaftliche Betriebslehre

- Landwirtschaftliche Marktlehre

- Marketing fiir Lebensmittel und Agrarprodukte
- Soziologie Landlicher Rdume

- Umwelt- und Ressourcenokonomik

- Welterndhrung und rurale Entwicklung

In der Lehre ist das Department fir Agrarokonomie und Rurale Entwicklung
fihrend fur die Studienrichtung Wirtschafts- und Sozialwissenschaften des
Landbaus sowie maligeblich eingebunden in die Studienrichtungen Agribusiness
und Ressourcenmanagement. Das Forschungsspektrum des Departments ist breit
geféachert. Schwerpunkte liegen sowohl in der Grundlagenforschung als auch in
angewandten Forschungsbereichen. Das Department bildet heute eine
schlagkréftige Einheit mit international beachteten Forschungsleistungen.

Georg-August-Universitit Gottingen

Department fiir Agrar6konomie und Rurale Entwicklung
Platz der Goéttinger Sieben 5

37073 Gottingen

73



Tel. 0551-39-4819

Fax. 0551-39-12398

Mail: bibliol @gwdg.de

Homepage : http://www.uni-goettingen.de/de/18500.html

74


mailto:uaao@gwdg.de
http://www.uni-goettingen.de/de/18500.html

