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Abstract

This paper examines the effect of changes in temperature on households’ food expenditure in
Nigeria. Using micro-data on consumption expenditure from Nigerian households, we find that
extreme heat increases per capita consumption expenditure during dry seasons but not in wet seasons.
Prior works show that small-scale farmers attenuate the effects of extreme heat on agricultural
productivity through the short-term use of non-traded productive inputs, such as land. This evidence
supports the view that the scope of climate change mitigating practices could keep food prices steady
despite increases in extreme weather events. However, when investment in tradable inputs like
drought-resistant technologies is greater, attenuating weather shocks could lower the welfare of net-
food buyers if it increases food prices. To further support our interpretation, we find that relative to
households in urban cities, rural households pay more for food during the dry season. We interpret
this as a reflection of the higher costs of production associated with extreme heat during the dry
season. Our results support policies that offer compensated income to vulnerable households to
mitigate the impact of weather shocks in agrarian communities in developing countries.
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Introduction

How susceptible are households’ food and consumption expenditures in developing countries
to extreme weather events? This is an important question given that, on a global scale, the predicted
financial cost of adaptation to climate change could likely result in an additional price increase of
food staples, a total of 32 to 37 percent for rice, 52 to 55 percent 48 for maize, 94 to 111 percent for
wheat, and 11 to 14 percent for soybeans (Nelson et al. 2009). More specifically, answers to this
question are important for designing adaptive social safety net programs that can mitigate additional
welfare costs associated with extreme weather shocks to agricultural production.

Evidence suggests that small-scale farmers attenuate the adverse effects of extreme
temperatures through short-run adjustments in non-traded productive inputs (Aragon et al. 2021,
Jessoe et al. 2018). This evidence supports the view that the scope of climate change mitigating
practices could keep food prices steady despite increases in extreme weather events. However, a
broader view sees tradable inputs, such as irrigation and drought-resistant technologies, as important
constituents of the agricultural production function during adverse weather shocks (Hertel & de Lima
2020). Across the agricultural value-addition chain in the Sub-Saharan Africa (SSA) region, access
to irrigation water and drought-resistant technologies could dramatically impact agricultural output
during heat stress. If adapting agriculture to weather shocks intensifies the use of purchased inputs,
prevailing input market distortions could affect yield and increase prices of agricultural goods in ways
not captured in previous studies.

We investigate the impact of extreme temperatures on consumption expenditure outcomes like
per capita consumption, respective spending on cereal, tuber, and animal and fruit separately during
the wet and dry seasons. The intuition is that extreme weather shocks will stimulate greater use of
purchased intermediate inputs for abating the impact of climate shock during dry seasons than during
the wet season. Similarly, we categorize households based on whether they live in rural or urban
areas. Intuitively, compared to rural dwellers, urban dwellers are less dependent on agriculture for
livelihood strategy and may be less likely to experience price shocks that arise from output changes.
We identify these impacts from weakly exogenous and random local weather fluctuations, thereby
reducing the problem of omitted variable bias. After controlling for seasonality in agricultural supply
and other time and zone-specific trends, we find that a marginal increase in our measure of extreme
heat days is associated with a 46.8% fall in consumption expenditure during the wet season.

Contrastingly, an increase in HDD by 1°C during dry seasons is associated with a 24.9%
increase in food expenditure per household. These findings are consistent with the variation in the
cost of mitigation practices due to weather shocks exhibiting a distinct seasonal pattern; therefore,
food prices are higher during harsh weather conditions (Brown et al. 2009). Weather variation does
not significantly affect expenditure in urban areas compared to rural-based households. This result is
consistent with the studies showing that climate shock will make rural households in developing
countries more vulnerable than urban-based households. Given that consumption spending responses
to weather shocks likely reflect substitution that prioritizes the consumption of important staples, we
find that cereals and fruits are more affected by extreme temperatures.

Similar studies (e.g, Aragon et al. 2021) find that extreme heat increases tuber quantity
harvested (in absolute and relative terms), which reflects why expenditure on this food category is
not responsive to weather shocks.
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Our paper aligns with recent literature exploring the margins of adjustment and the scope for
mitigating the impact of climate change on agriculture and the food system (Emediegwu et al. 2022,
Aragon et al. 2021, Jessoe et al. 2018, Colmer 2018). We improve existing literature by exploring the
effect of harmful temperatures and estimating the differential impact of weather shocks based on
households’ vulnerabilities. The extant literature sees the scope mitigation from short-term productive
and behavioral adjustments as important cornerstones for lowering the effects of climate change. For
instance, Aragén et al. (2021) find a more intensive use of non-traded productive inputs, like
increasing area planted, increasing family labor, and changing crop mix to attenuate the effect of
extreme heat on productivity loss. These findings are typical of agricultural household models under
incomplete markets (Taylor & Adelman 2003, De Janvry et al. 1991).

Figure 1: Enumeration areas across Nigeria
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Notes: Each black shape represents an enumeration area (EA).

We divide the paper as follows. We describe the data and empirical strategy in Section 2, while
the various results are discussed in Section 3. We conclude the paper with some policy implications
in Section 4.

Data and Model Specification

Data Description and Sources

We combine household survey data with satellite imagery to construct a comprehensive dataset
containing socio-economic and meteorological variables. Our unit of observation is the enumeration
area (EA)-by year. Our final dataset is panel data consisting of more than 2000 observations spanning
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from 2010 to 2016. Nigeria is a prime example to study the effect of extreme heat on micro-level
socioeconomic livelihoods in a tropical region. Nigeria houses more poor people than any country
globally, ranks 103rd out of 119 qualifying countries on the hunger scale (UNDP 2016), and positions
152nd out of 188 countries on the 2015 UNDP Human Development Index (von Grebmer et al. 2018).
Pressures from weather-related shocks are some of the identified concerns driving vegetation loss and
poverty in the country (Bertoni et al. 2016, Barbier & Hochard 2016).

Socio-economic Dataset

We source our main data from the three waves of the Nigeria General Household Survey
(NGHS), a multi-topic panel survey carried out annually over 12 months on a nationally
representative survey of approximately 5,000 households from more than 500 EAs representing all
the states in Nigeria as shown in Figure 1.! The three waves used in this study are chronicled as
follows: wave 1 (2010-2011), wave 2 (2012-2013), and wave 3 (2015-2016).2 The National Bureau
of Statistics (NBS) implemented the surveys with the support of the World Bank Living Standards
Measurement Study Integrated Surveys on Agriculture (LSMS-ISA) project. The survey asks
household members to report the amount spent on different food and non-food items in the last seven
days and other health and education expenditures. We use this information to construct measures of
household consumption expenditures. One major limitation of the dataset is that we do not observe
expenditure over the spending period: rather, only the aggregate amount in the week preceding the
week of interview, reflecting cost of living in an average week, is recorded. However, we believe
these measurement errors are exogenous to our explanatory variables; consequently, such imprecision
might only lead to imprecise rather than biased estimates. The survey also provides information on
other socio-demographic features such as access to the market, gender of household heads, amount
spent on electricity, etc. Given that our unit of measurement is at the EA, we average observations at
household level to the EA level.

Weather Data

Our weather data comes from the National Centers for Environmental Prediction
(NCEP)/Climate Prediction Center (CPC).2 This gridded dataset contains daily maximum and
minimum temperature, as well as total daily precipitation at 0.5x0.5 degree resolution (approximately
56km x 56km at the equator) from 1979 till date. Mean daily temperature is derived by averaging
each day’s maximum and minimum temperature for each grid cell. To link the weather and household
data, we overlay a polygon of Nigerian EA on the average temperature and total precipitation for each
grid cell and take the simple average across all grid cells per EA using geospatial software. While,
we leave average temperature at daily level to allow us construct our measure of extreme heat, we
aggregate the daily precipitation observations to obtain monthly aggregate rainfall at a location.

! There are 36 states in Nigeria, including the Federal Capital Territory.

2 Year 2014 is missing in the survey.

3 CPC data is provided by the NOAA/OAR/ESRL PSL, Boulder, Colorado, USA, from their website at:
https://psl.noaa.gov/
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As our baseline specification, we divide a typical year into dry and wet seasons to understand
how seasonality drives consumption spending among Nigerian households. A typical dry season in
Nigeria spans November to March, while the rest of the year is classed as wet season period.

Model Specification

We use a reduced-form log-linear model specification to estimate the relation between heat
exposure and consumption expenditure in Nigeria.> Our dependent variable is yiet, where i€{c/n, ce,
tu, an, fr}, with c/n for consumption per capita, ce for cereal expenditure, tu for Table 1: Derivatives
of Consumption Purchases tubers and roots expenditure, animal products expenditure, and fr for fruits
and vegetables expenditure in enumeration area (EA) e and in year t. All outcomes aside from
consumption per capita are derived as shown in Table 1.

Table 1. Dependent variables of model

Outcome Variable Combination
Cereals Sorghum + Maize + Millet + Rice + Other cereals
Tubers & Roots Yam + Cassava + Banana & Other tubers
Animal Products Poultry + Meat + Fish + Diary
Fruits & Vegetables Fruits + Vegetables + Beans

The model is specified as

yiet =ae +yrt +1DDet +52HDDet +/1Pet +12Pet2+1Het +eet (2.1)

where a. are EA fixed effects to control for EA-specific time-invariant factors of food
consumption spending such as average distance to the nearest market, yr are zone-specific trends
which accounts for time-changing determinants of food consumption spending that are common
within a geo-political zone (such as the agreement to ban open grazing in the South-West Zone of
Nigeria).2 He: contains EA-specific time-varying characteristics that may influence spending on food
products. These characteristics include average house rent, average education spending, average
spending on mobile phone recharge and average amount on petrol. & are idiosyncratic errors
clustered at EA-level to account for possible correlation of the standard error terms within EA groups.

Following earlier studies like Aragon et al. (2021), Roberts et al. (2012), we model the impact
of weather exposure as cumulative heat exposure and rainfall. Specifically, we construct two indices
to reflect cumulative heat exposure - degree days (DD) and harmful degree days (HDD). HDD
accounts for non-linear impact of extreme heat. It is significant to state that for ease of interpretation,
we calculate average degree days as done in Aragon et al. (2021), rather than aggregate degree days.
Our interest parameter is 2, which estimates the impact of extreme heat on food expenditure in Nigeria.

! This is a popular approach in measuring the impact of weather shocks on economic outcomes as evidenced in
Emediegwu (2021), Hsiang & Meng (2015), Deschenes & Greenstone (2007)

2 The states are grouped into six geopolitical zones: the North Central (NC), North East (NE), North West (NW),
South West (SW), South East (SE) and South (SS)
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Concerning the choice of thresholds, there is no unanimity in the literature on the most
appropriate or a “one-fits-all” thresholds since the choice is dependent on the outcome measured.
Consequently, we follow Aragon et al. (2021), Deschenes & Greenstone (2007) in selecting threshold
floor = 8°C and the threshold ceiling = 32°C. Rainfall is proxied by total precipitation (in mm)
represented by PP and its quadratic term in equation (2.1). Moreover, the climatic variables consist
of weather observations during wet and dry seasons.

With a full set of EA and zone-by-year fixed effects, we ensure that the derived estimates are
plausibly free from fluctuations in weather. This is a fair assumption because weather fluctuations
are fairly exogenous to other unobserved consumption expenditure factors (Aragon et al. 2021, Blanc
& Schlenker 2017). Also, to account for heteroskedasticity associated with EA sizes, a weighted
version of equation (2.1) is estimated where weight is the EA population derived as the sum of
household population within an EA. In addition to controlling for heteroskedasticity, population-
weighted models allow us to estimate impacts on an average person rather than average EA.

Results and Discussion

Main Results

Table 2. presents the results of the effect of extreme temperature on food consumption
expenditure. The result shows that HDD has a negative and statistically significant effect on
consumption per capita during wet seasons (column 1). In particular, an extra day of average HDD
during wet seasons is associated with a 47% decrease in consumption per capita. Conversely, we find
that the same marginal increase in average HDD in dry seasons has a positive and statistically
significant effect on consumption per capita. This mixed result reveals that the effect of changes in
HDD on consumption per capita varies depending on the season, which explains the role of
seasonality. A plausible explanation for this result is that since most plantings are done in the wet
season, food prices are usually higher. This finding is similar to the findings in Aragén et al. (2021),
where they conclude that extreme heat shocks can reduce aggregate supply and increase agricultural
prices. Therefore, households tend to reduce their consumption expenditure as a coping strategy
(Hisali et al. 2011). In the same vein, food prices are generally lower during the harvesting season
(dry season), and as a consequence, households tend to consume more food. As a way out for farmers
faced with climatic shocks, the farmers increase their input use to attenuate the impact of extreme
weather shock, thereby increasing output in the dry season which leads to reduced prices thereby
increasing household consumption expenditure.

The effects of extreme heat on the purchases of cereal, tuber, animal products, and fruits are
presented in columns 2, 3, 4, and 5, respectively of Table 2. From the results, average HDD has a
negative and significant effect on cereal and fruits expenditure during wet seasons. An extra day of
average HDD is associated with 112% and 128% decreases in cereal and fruits purchases,
respectively. On the other hand, we find that the effect of a change in average HDD on tuber purchases
in wet seasons is positive, although not significant. The results further show a positive effect of
extreme heat on cereal, tuber, animal products, and fruits expenditure in dry seasons. However, while
the effects on tuber and fruits purchases are statistically significant, those of cereal and animal
products are not. Specifically, we find that an extra day of average HDD leads to 87% and 78%
increases in tuber and fruits purchases, respectively.
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Table 2. Effect of Temperature on Food Consumption Expenditure

Purchases
In(c/n) In(cereal) In(tuber) In(animal) In(fruits)
1) (2) (3) 4 ®)
Average DD (wet season) 0.037 0.202%* 0.305%* 0.091 0.090
g (0.036) (0.084) (0.146) (0.068) (0.060)
0.468%%  1119% 0.516 0.148 L1277
Average HDD (wet season) (0.179) (0.561) (0.696) (0.433) (0.452)
0.011 -0.086 -0.200 -0.061 0.149
Average DD (dry season) (0.033) (0.100) (0.142) (0.072) (0.091)
0.249* 0.356 0.872* 0.260 0.775%%
Average HDD (dry season) (0.145) (0.381) (0.515) (0.299) (0.244)
PRECIPITATION Controls YES YES YES YES YES
EA controls YES YES YES YES YES
Observations 2279 2249 2204 2279 2279
Adjusted R? 0.61 0.68 0.66 0.64 0.55

Standard errors (in parentheses) are clustered at EA level. Temperature is measured in °C and precipitation in mm.
***p<0.01, **p<0.05, *p<0.1.

These results are in line with empirical evidence in the extant literature, which suggests that
while the quantity of tubers harvested decreases with extreme heat (Aragon et al. 2021), households
tend to persist in their spending on staple food items like tubers while cutting down drastically or
even giving up on the consumption of other food items (Brown et al. 2009, Jensen & Miller 2008).
Besides, the results suggest that households adjust their purchases in relation to the availability and,
consequently, the market prices of food items. For instance, since the dry season is generally the
harvesting period in Nigeria, food items tend to be a lot cheaper, stimulating household purchases.
To sum up this subsection, the positive and statistically insignificant effect of extreme heat on animal
product purchases indicate that the expenditure on these products are not effectively determined by
the weather or season. This, in part, is because the rearing of livestock necessary for the production
of the products is not seasonal and less affected by weather shocks, unlike other farm products (Gerber
et al. 2013).

Robustness Results

Table 3. presents the results of the robustness checks of the main results to alternative
specifications. Each row of the table represents a different specification of the model. However, only
estimates of the measure of extreme heat (HDD) are reported.

No Controls: Row 1 in Table 3. re-estimates equation (2.1) with DD and HDD as the only
independent variables. The results show that extreme heat has a negative and significant effect on the
purchase of cereals and fruits in wet seasons. Whereas, in dry seasons, a change in average HDD has
a positive and significant impact on the purchase of fruits. Generally, we find that the estimates are
qualitatively similar to the baseline estimates, although some effects disappear.
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No Controls (Except Precipitation): In Row 2, we replicate Row 1 specification with the
inclusion of the precipitation control to check if the addition of further weather controls would affect
the stability of our results. The results from this specification are similar to those in Row 1 of Table
3. Ergo, our results are not sensitive to the inclusion or exclusion of certain controls.

Aggregate Heat Units: Further, we show that our results are robust to changes in the measure
of extreme heat used. We re-analysed the baseline model using aggregate DD/HDD in place of
average DD/HDD as the measure of extreme heat. The result in Row 3 of Table 3. shows estimates
with similar significant signs as our baseline, however, with larger estimates. The large coefficients
are not surprising given the use of aggregate measure rather than an average in this scenario.

Cluster by State: We re-estimated equation (2.1) with errors clustered at state level rather than
at EA level. The results presented in Row 4 of Table 3. show that our estimates are broadly consistent
with the main specification, though slightly higher in a few cases.

Outliers Influence: Finally, we checked if our results are driven by outlier households. These
are households with an average of 200,000 Nigerian naira (NGN) worth of annual food expenditure.
Purging our data of these households does not undermine the stability of our estimates, as shown in
Row 5. The effects across the different seasons are broadly similar to those of the original
specification, howbeit with slightly higher magnitudes.

Overall, the results from several sensitivity checks show that our baseline estimates that
measures the impact of extreme heat on Nigerian household food consumption expenditure are largely
robust. Therefore, we do not expect large deviations from the baseline estimates.

Table 3. Robustness Results

lni/n) [nfeereals) Inftubers) [ ar frals) [ fruts)
Average Average Average Average Average Average Average Average Average Average
HDD(wet  HDD{dry  HDD(wet  HDDidry  HDD(wet  HDD(dry  HDD (wet  HDDidry HDD (wet — HDD (dry

s ) eason ) SN ) sefson) SN s ) eason ) ) ] sefson) s )
. Excluding all -0.274% 0).362%= 1) 03y E= 01,365 0044 01393 0174 {1150 A1916%# 1a3R==e
controls {i1166) 0113 041 {0.319) ((1626) {0455 (0,359 i0.261) {10%) 0213
2. Excluding all -0127%¢ 0.38]%== {.912%= {1421 1051 0432 -.155 0.191 -03gp== 0.6o4#==
controls (except 0167 {011 {0475 0,320 {(1628) 0457 {(1,359) 0.%3) 037 {0.21)
prepi
3. Aggregate L0023 0002 005 0.0 (00 0,006 0001 0,002 0006#== 0,005
HDD {0.001) 04001) {0.002) 0.003) (0.4003) {0003 (0.002) 0.02) {0.002) 0002
4, Cluser by 0494#= ), 3= = 1118 0,335 0516 (0,871 %= 148 0,259 -1.276% (), 774us2
stale 0234 {0119 {1.004) {046k {0728) (0357) 0,217 {0.266) (066T) (0252
5, Remove ). 514EeE () 3578 <1153 0,37 0492 (1,980 0109 0,557 -l 284EEE () H)REEE
outhiers {1180) (0135 {0, 5666) {0.391) {0707 {0511 (0,433 {0,314 {454 (01252)

Fxcept otherwise staied, standard ermos (in parentheses) are clusiered at EA level Temperaiure is measured in °C and precipitation in mm, We count households with an average of
NGN200,000 worth of annual food expenditure as cutliars,
#Hnell 0], ** pe i, "pell ],

Conclusion

Our study sheds light on an important linkage between variation in extreme temperature and
welfare through the effect on consumption expenditure. Existing studies show that small-scale
farmers respond to extreme weather shocks through productive adjustments in non-tradable inputs to
attenuate the impact of extreme weather shocks. This interpretation is consistent with predictions of
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producer-consumer models in the presence of incomplete markets (Aragon et al. 2021, Taylor &
Adelman 2003, De Janvry et al. 1991).

Although important, non-tradable inputs such as land and family labor account for a less share
of productive inputs used by small-scale farmers for abating the effect of weather shocks. Accounting
for purchased intermediates such as fertilizers, irrigation water, and drought and heat-resistant
varieties would give a broader effect of weather shocks on production and the plausible effect on
welfare. One way is to raise the cost of production, which is transmitted through higher food prices
and observed by rising expenditure during the dry seasons. Already, local food production in many
parts of Sub-Saharan Africa is vulnerable to interannual weather variation, creating a sharp seasonal
variation in food prices. The additional cost due to mitigating practices of extreme weather events
could limit the ability of poor farmers to grow enough food, aggravate price variability, and worsen
the purchasing power of net food buyers. On the other hand, since production responds sharply to
food demand, the price rise could provide an opportunity for increased food production and improve
the welfare of net food suppliers.

We examine how consumption expenditure responds to interannual variation on hot days using
the Nigerian General Household Survey data. After conditional on the seasonality in agricultural
production and other zone-time specific trends, we find that an additional average harmful degree day
(HDD) is associated with a fall in consumption expenditure during the wet season but increased
during dry seasons. These findings are consistent with the fact that the mitigating practices during the
dry season for extreme temperatures could aggravate the prices of food staples. However, extreme
heat does not significantly affect expenditure in urban areas compared to rural households. This
finding is in tandem with the studies showing that climate shock will make rural households in
developing countries more vulnerable and more affected than urban-based households.

Similarly, we find evidence of consumption substitution that prioritizes the expenditure on
important staples. These results have important policy implications. The most obvious is that the
pattern of impact carries different weights depending on seasonality, location of households, and
types of food commodity. More poor people generally appear to be net food consumers and live in
rural areas. Without food subsidy or compensated income, this category of people may be harder hit
by extreme weather events due to a fall in their purchasing power. The afore statement contrasts
studies that show that many rural households gain from higher food prices, suggesting that the overall
impact on poverty remains negative (lvanic & Martin 2008). For instance, Aragén et al. (2021) show
that Peruvian farmers use productive adjustments, such as changes in input use, as strategies to
attenuate drops in output and consumption.

However, because farming in Sub-Saharan Africa is majorly rain-fed, weather variability will
continue to impact the ability of local producers to meet up with demand, particularly during the
inventoryscarce dry months (Brown et al. 2009). Due to data limitations, we cannot exhaust other key
aspects to understanding questions raised in this study. First, we cannot observe the prices of food
commodities; only the total amount spent on food and non-food expenditure is used. Second, common
to other recent studies of the climate economics literature (e.g., Deschenes & Greenstone (2007)), we
can only observe the impact of short-term weather shocks, not climatic changes. Lastly, since
consumption expenditure can be a function of price or income, our model could not disentangle these
mechanisms due to data inavailabilty.
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Zararli temperatur va istehlak xarclari:
Nigeriya ev tasarriifatlarindan alinan malumatlar

Xulasa

Bu magalada temperatur dayisikliklorinin Nigeriyada ev tosorriifatiarimin gida mahsullarina
cokdiklori xorclora tasiri arasdrilwr. Nigeriya ev taSorriifatlarimin istehlak xarclori ilo bagh
mikromalumatlardan istifado edarak haddindan artig istilorin quru movsimlorda adambagsina
istehlak Xorclorini artirdigini, yagintili mévsiimlorda isa belo olmadigimi askar etdik. Ovvalki
todgiqatlar gostorir ki, kigik fermerlarin torpaq kimi geyri-ticari istehsal vasitalorindan gisamiiddatli
istifada etmoasi haddindon artig istiliyin kond tosorriifatt mohsuldarligina tosirini azaldir. Bu
malumatlar, iglim dayisikliyinin azaldilmast tadbirlorinin migyasinin ekstremal hava hadisalarinin
artmasina baxmayaraq gida giymatlarini sabit saxlaya bilacayi fikrini dastoklayir. Bununla yanast,
iqlim tolatimlarini azaltmagq ticiin quraqligadavamly texnologiyalar kimi ticarat edilabilan resurslara
qoyulan investisiyalarin artmasi qida giymatlarinin artmasina sabab olarsa, xalis alicilarin rifah
pislaga bilar. Tadgigatlarimiz sahardaki ev tasarriifatlar: ilo miqayisada kand yerlorindaki ev
tasarriifatlarimin quraq mévsiimda qida ugun daha gox pul xarcladiyini gostordi ki, bu da yuxaridak
fikrimizin bir daha tasdigidir. Bunu quru mévsimda haddindan artig isti ilo alagodar olaraq istehsal
Xarclorinin daha da artmasi ila izah eda bilarik. Galdiyimiz natica isa budur Ki, inkisaf etmakda olan
Olkalarin aqgrar icmalarinda hava tolatimlarinin tasirlorina daha hassas olan ailo tasarriifatlarina
kompensasiya taklif edan siyasat dastaklonmalidir.

Acar sozlar: iglim dayisikliyi, haddindan artiq istilik, arzaq xarclori, sosial tominat, Nigeriya.
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Bpennbie Temneparypbl 1 NOTpe0UTEIbCKHE PACXOABI:
JAaHHbIE, OJIy4YeHHbIe 0T Hurepuiickux 10Moxo3s1iicTB

Pestome

B smou cmamve paccmampueaemcs GnusiHue uUsMEHeHUU MeMnepamypbl HA PAcxoobl
domoxosaicmse Ha npooykmel numanus 6 Hueepuu. Mcnonv3ys MukpooanHvie 0 nompeoumenbcKux
Pacxo0ax Hu2epuCKux 0OMOX03AUCME, Mbl OOHAPYIHCUNU, YO IKCIMPEMATbHASL Hcapa Yeeaudusaen
nompebumenbckue pacxoovl HA OYULY HACENeHUs 6 CYXUe Ce30Hbl, HO He 8 O0NHCOUBHCHIU.
Ilpeovloywue pabomwvl noxaswvigarom, umo MeKue Gepmepvl cmAYaAOmM  8030eucmeue
IKCMPEMATLHOU HCAPLL HA NPOUZBOOUMETbHOCMb CElbCKO20 XO3SUCMBA 3d CUem KPAMKOCPOUHO2O0
UCNONb308AHUSL HEMOP2YEeMbIX NPOUBOOCMBEHHbIX PEeCcypcos, MAaKux Kaxk 3emis. Omu OaHHwle
nOOMEePHCOAIom MOUKY 3PEHUsL O MOM, HMO MACWmadbl Mep N0 CMASYEHUI0 NOCIe0CmEull
UBMEHEHUsL KIUMAMAa MO2Ym NO00EPAHCUBAMb CMAOUTbHBLE YeHbl HA NPOOYKMbl NUMAHUSL, HECMOMPS
Ha pocm 9KCMpPeManbHblX no200nbix AeneHul. OOHAKo, K020a UHBECMUYUU 8 MOp2yeMble PecypcChl,
makue Kax 3acyXoycmoudugvle mexHoaiocuu, 6onvule, cmacuenue no20OHbIX NOMPACEHUL MOXCem
CHU3UMb O1A20COCMOsAHUEe HemmO-NoKynamene NpooyKmo8 NUmAaHus, eciu 3mo npusedem K
NOBbIUWEHUIO YeH Ha NpOOYKmbl numauus. [[is  OanibHetiue20 NOOMEEPI’HCOeHUs Hauel
uUHmMepnpemayuy Ml OOHAPYHCUTU, YMO NO CPABHEHUIO C 2OPOOCKUMU OOMOXOZAUCMBAMU CEeNbCKUe
00MOX035LICMBa nAamam OovbuLe 3a RPOOYKMbl NUMAHUS 8 CYXOl ce30H. Mul unmepnpemupyem 3mo
Kax ompasicenue 0oiee 8blCOKUX NPOUIBOOCNBEHHBIX 3AMPAM, CEAZAHHBIX C IKCMPEMATbHOU HCapOU
6 cyxou ce3on. Hawu pezyremamvl noomeepocoarom NOAUMUKy, Komopas npeoiazaem
KOMNEHCAYUOHHBIUL 00X00 VA3BUMbBIM OOMOXO3AUCMBAM OJisl CMSAYEHUS NOCIeOCMBUll NO20OHbIX
NOMPACEHUU 8 A2PAPHBIX OOWUHAX PA3BUBAIOUUXCSL CIPAH.

Knroueevie cnosa: usmenenue Kiumama, 3KCMPEMAIbHASL Hapd, pacxoobl HA NPOOYKMbL
numanus, oaazococmosnnue, Hueepus.
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