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Household consumption induces aggregated economic activities by pushing

market demand, capital accumulation and financial growth in the economy; on

the other hand, instability in household consumption adversely affects the

overall economic progress. Thus, exploring the key determinants responsible

for household consumption instability is essential. Themotivation of the study is

to gauge the role of pandemic uncertainties and remittance inflow on

household consumption in lower, Lower-middle, and Upper-Middle-income

Countries for the period 1996 to 2020. The study employed several

econometrical tools, including a panel cointegration test with the error

correction term, dynamic SUR. The panel unit root test following CADF and

CIPS documented variables are stationary after the first difference, and long-run

associations are confirmed with the panel cointegration test. The coefficient of

Dynamic Seemingly Unrelated Regression exposed pandemic uncertainties and

has a negative impact on household consumption in all three-panel

estimations; however, the coefficient of PUI is more prominent with COVID-

19 effects. Remittances’ role in household consumption was positive and

statistically significant, suggesting migrant remittances encourage additional

consumption among households. On the policy aspect, the study proposed that

the government should undertake macro policies to manage policy

uncertainties so that the normal course of consumption level should not be

interrupted because household consumption volatility creates discomfort in

aggregated development. Moreover, efficient reallocation and remittance

channels should be ensured in the economy; therefore, efficient institutional

development has to be confirmed.
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Introduction

Household consumption, according to the Keynesian

macro-economic model, plays a critical and deterministic

role in ensuring economic growth with the extension of

capital formulation, aggregated output escalation and

elevation of aggregated expenditure in the economy. The

impact of household consumption can also be discovered in

financial development, poverty reduction, trade liberalization,

and foreign capital flows. Thus, policymakers always seek an

appropriate policy (monetary and fiscal policy) to encourage

household expenditures. Furthermore, a growing number of

researchers in literature have investigated the key

determinants and revealed several macro and micro

fundamentals. According to the existing literature,

household consumption is influenced by several variables.

Among those remittances, inflows have been placed on the

apex. Literature suggested that remittance inflows contribute

to household consumption levels by lessening income

variability, security, and liquidity. The study by Adams,

Lopez-Feldman (Adams, 2008) documented that

households’ spending behavior differs among households

who received remittances and who did not.

With this study, we considered pandemic uncertainties,

remittances and household nexus in the panel data estimation

for lower, lower-middle and Upper-Middle-Income Countries

with and without potential effects from COVID-19. In December

2019, the coronavirus (COVID-19) outbreak gained extensive

media attention (Qamruzzaman, 2018; Qamruzzaman et al.,

2019a; Qamruzzaman et al., 2019b; Haroon and Rizvi, 2020)

and prompted widespread anxiety (Ali et al., 2020), virtually

closing downmost of the economy.When a virus spreads, several

elements determine its economic impact, including the

immediate impacts of containment attempts to control it; the

duration of these containment efforts; and the amount to which

direct economic implications endure, amplify, and spread across

regions. Since the direct impacts of solitary confinement have

been thoroughly explored elsewhere, our model does not

mention them. It is worthwhile to utilize when it is more

accurate than projections based on mechanically adding up

the expenses of shutting down various sectors of the

economy. Furthermore, as seen by widespread lockdowns and

restrictions to prevent new infections, the outbreak has had a

significant effect on the economic slowdown, unemployment

(Uddin and Alam, 2021; Azam et al., 2022), The motivation of

this study is to seek the impact of uncertainties and emittances on

household consumption with the inclusion and exclusion of

covid effects in empirical estimation. The study has taken into

account three panels of data which are sub-grouped according to

income level that is lower-income countries (LIC), Lower-middle

income countries (LMIC) and Upper-Middle-Income Countries

(UMIC), respectively, for the period 1996–2020. The empirical

estimation has been executed by implementing several

econometrical tools, including the homogeneity test, cross-

sectional dependency and panel unit root test. The

magnfititutes of pandemic uncertainties and remittances on

household consumption has detected by performing dynamic

SUR. The elasticity of pandemic uncertain tie has documented a

negative and statistically significant connection to household

consumption, whereas remittances support increasing

household consumption by ensuring income stability and

preferred liquidity.

The present study contributes to the existing literature in

two folds. First, the nexus between pandemic uncertainties

and household consumption with the inclusion of COVID-19

effects, for the first-ever empirical assessment as far as the

existing literature is concerned. According to existing

literature, a negligible number of researcher has

investigated the impact of uncertainties on household

consumption, while referring to pandemic uncertainties’

effects on household consumption has yet to be extensively

investigated. The present study intends to explore the existing

literature by exploring fresh insights and establishing a bridge

to mitigate the research gap. Furthermore, assessing the

impact of pandemic uncertainties study has implemented

an empirical model assessment to include and exclude the

COVID-19 economic phenomenon. Second, the impact of

uncertainties on macro fundamentals has been investigated.

However, the effects of pandemic uncertainties on household

consumption have yet to assess extensively. This study tried to

explore fresh insight relating to the nexus between pandemic

uncertainties and household consumption. Third, it is well

established that remittances significantly impact a

household’s consumption and support stability. However,

the role of remittance on household consumption with

pandemic uncertainties has yet to investigate extensively.

The present study has contributed to mitigating the

research gap.

The remaining structure of the paper is as follows:

Introduction deals with the relevant literature survey pertinent

to the present study. The variables definition andmethodology of

the study are reported in Introduction. Data analysis and

interpretation are exhibited in Introduction. Finally, the

conclusion of the study is reported in Introduction.

Theoretical model

The motivation of the study is to explore the household’s

consumption trend due to economic policy uncertainty and

pandemic-related uncertainty for the period 1996–2020. The

following theoretical model has been established by following the

income-expenditure relationship in an open economy (see, for

instance, Wu (Wu, 2020), (Coddington, 1976; Karim and

Qamruzzaman, 2020; Qamruzzaman, 2020; Qamruzzaman and

JIANGUO, 2020; Jia et al., 2021; Lingyan et al., 2021;
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QAMRUZZAMAN et al., 2021)). The generalized I-E economic

relationship cab is reported as follows:

Yt � Ct + It + Gt + (X −M) (1)

Household consumption (C) can be derived by subsuming

the trade balance in Eq 1 with (X-M). Therefore,

Ct � Yt − It − Gt + TB (2)

Furthermore, it is believed that during uncertainties, the

aggregated output in the economy is adversely affected, the

money flows from foreign remittances positively increase in

securing households’ financial security, and pandemic

uncertainties have adverse effects on domestic trade

expansion, that is, the trade balance will be experienced

negative trend which eventually decreases overall

consumption in the economy. By subsuming the focused

variables in Eq 2, the empirical model can be rewritten in

the following manner.

Ct � REt − It − FDt + PUI (3)

Noted that FD stands for financial development role in the

theoretical model.

Literature survey

Uncertainty and household consumption

Economic uncertainty in the global economy during the

COVID-19 Pandemic, according to Altig, Baker (Altig et al.,

2020), is greater than before the COVID-19 Pandemic.

According to Baker, Bloom (Baker et al., 2020a), COVID-

19 Pandemic-related economic uncertainty has a considerable

impact on macroeconomic variables (consumption,

employment, and investments) and is adversely associated

with stock market returns. According to Leduc and Liu (Leduc

and Liu, 2020), COVID-19-related uncertainty is a substantial

driver of macroeconomic indices. Following these articles, we

concentrate on Ahir, Bloom (Ahir et al., 2750) Pandemic

Uncertainty Index for measuring pandemic-related. Wu

and Zhao (Wu and Zhao, 2021) have investigated

household consumption behavior during economic

uncertainty using Chinese household consumption data.

The study documented that EPU has negative effects on

liquidity position that household prefers to hold more

liquid assets such as cash or cash equivalent by subsidizing

their present level of consumption.

The COVID-19 Pandemic has had a detrimental impact

on many aspects of the global economy. Governments have

enacted several policy consequences to restrict the spread of

the new coronavirus, which is more lethal than the virus that

causes normal flu. During the COVID-19 Pandemic,

governments have locked down public locations such as

schools, restaurants, and shopping malls, or individuals

willingly remain at home. (Fetzer et al., 2020; Ganlin et al.,

2021; Pu et al., 2021; QAMRUZZAMAN et al., 2021; Xu et al.,

2021; Yang et al., 2021). In the study, Guo, Liao (Guo et al.,

2021) documented with survey data in China that the

outbreak of COVID-19 produces tremendous concern

among households in making consumption decisions,

especially in managing their liquidity position. Laborde,

Martin (Laborde et al., 2020) revealed that the COVID

pandemic had challenged food security by raising concerns

about global agricultural production disruption. Food prices

rose almost immediately, and as a result, there has been

substantial concern that poverty and food insecurity will

rise, and the nutritional status of vulnerable groups will

fall, as the pandemic continues.

Wu (Wu, 2020) has gauged the nexus between pandemic-

related uncertainties and household consumption from 1996-

to 2017 with a panel of 138 countries employing feasible

generalized least squares (FGLS). Household consumption

is adversely affected by gross fixed capital creation,

government spending, balance of trade, and the Pandemic

Uncertainty Index, according to the theoretical model and

empirical data from the Feasible Generalized Least Squares

(FGLS) estimates. The findings are also true in the panel

dataset, including 42 high-income nations and

96 developing economies. Liu, Pan (Liu et al., 2020)

investigated the nexus between mobile banking, pandemic

uncertainties and household consumption in China by

capitalizing on the micro-level data extracted from china

household finance survey data (CHFS). Study findings

documented that during the COVID outbreak, the

household consumption level declined in rural and urban

areas. Mobile banking facilitates augmented household

consumption in urban areas but remains unaffected in

rural areas. The study further postulated that mobile

payment systems, in particular, may help consumers and

organizations migrate from offline to online consumption,

overcoming space and time constraints, avoiding wasteful

staff mobility, and addressing consumer and corporate

demands throughout the epidemic. Mobile payment is

important in increasing consumption; nevertheless, it is

only seen in metropolitan households. Li, Song (Li et al.,

2020) revealed that pandemic uncertainties significantly

impact household consumption and liquidity constraints.

The study also documented that the propensity of savings

willingness has increased with limiting liquidity constraints

due to COVID-19 outbreaks. For tourism development, Işık,

Sirakaya-Turk (Işık et al., 2020) has evaluate the effects of EPU

on tourism development, study revealed that adverse

association between EPU and tourism development,

implying that increase of uncertainties in the economy

decrease the arrival of international tourist in the economy.
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Remittance and household
consumption

The current economic crisis has prompted policymakers

and economists to reconsider economic stabilization

mechanisms. One of the most severe effects of production

shocks is household consumption unpredictability, which

harms the welfare of risk-averse agents. Household

consumption uncertainty, according to Athanasoulis and

Van Wincoop (Athanasoulis and Van Wincoop, 2000) and

Pallage and Robe (Pallage and Robe, 2003), might have

negative effects on the buildup of human and physical

capital. The determinants of household consumption

instability include financial security, financial development,

economic progress, and macro diversification. In contrast,

many researchers have investigated the key determinants in

stabilizing household consumption and established that

excess money and financial security could mitigate the

adversity of household consumption (Hossain and Gani,

2022; JinRu and Qamruzzaman, 2022; Karim et al., 2022;

Zhao and Qamruzzaman, 2022). Remittance inflows have

emerged and placed in a position to ensure stability in

income elasticity, especially in the volatile macroeconomic

state.

Moreover, migration is predicted to improve household

income and consumption via remittances, including cash and

products sent by migrants to family members remaining in the

place of origin. The study of Debnath and Nayak (Debnath

and Nayak, 2022) addressed the impact of remittances on

household consumption by taking a sample of 785 migrants

remittances recipients located in a frequently drought-

affected Bankura district in the Rarh region of West Bengal

State of India. Logistic regression model estimation

documented that households preferred remittance to

maintain food costs and repay their debt obligation.

Moreover, the study established remittances’ role in

eradicating chronic poverty and relieving the rural

population from the vicious cycle of poverty by offering

income liquidity and financial security. In Adams and

Cuecuecha (Adams and Cuecuecha, 2010), a two-stage

multinomial selection model was used to analyze household

survey data collected in Guatemala in 2002. The study

discovered that households receiving international

remittances spend less on food expenses, and those

receiving either internal or international remittances spend

more on education and housing than they would have

otherwise. A similar vine of evidence is available in the

study of Adams, Lopez-Feldman (Adams, 2008) and

Wouterse (Wouterse, 2008).

Remittance’s role in reducing household consumption

instability has investigated and documented the critical role

that the inflows of remittances bring households consumption

stability by ensuring financial security and liquidity (Combes and

Ebeke, 2011; Mehta et al., 2022; Serfraz et al., 2022). This effect

may be examined via changes in household migration status and

consumer purchasing patterns (To et al., 2017), which is critical

for determining whether migrant remittances contribute to

household welfare enhancement. Additionally, if remittances

are utilized to cover health and education costs, they help

ensure the long-term development of human capital (Nguyen

et al., 2017; Alam et al., 2020).

Limitations in the existing literature

After careful assessment of the existing literature, we have

found the following limitations.

1. The impact of uncertainties on macro fundamentals has been

investigated; however, the effects of pandemic uncertainties

on household consumption have yet to assess extensively.

This study tried to explore fresh insight relating to the nexus

between pandemic uncertainties and household consumption.

2. It is well established that remittances significantly impact

households’ consumption and support stability. However,

the role of remittance on household consumption with

pandemic uncertainties has yet to investigate extensively.

The present study has contributed to mitigating the

research gap.

Data and empirical estimation
procedure

Model specification

By taking into account the motivation of the study, the

generalized empirical equation can be displayed in the

following manner;

Cit � α0 + β1REit − β2It − β3FDt − β4PUI + ϵt (4)

Where Cit stands for household consumption, REit for

remittances inflows, It denotes gross capital formation, FDt

for financial development, and PUI for pandemic uncertainty

index. The magnitudes of independent variables on household

consumption established with β1 . . . ..β4 I and t represent cross-

section and time, respectively.

As a dependent variable, household consumption is

measured by final household consumption (constant

2015 US$) and remittances inflows are measured by Personal

remittances received (current US$). Ahir, Bloom (Ahir et al.,

2750) first proposed the Pandemic Uncertainty Index (PUI). This

new dataset tracks national-level conversations regarding

pandemics. The PUI is computed by measuring the number

of words in Economist Intelligence Unit (EIU) national reports

that refer to pandemic uncertainty (and its variations). Note that
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TABLE 1 Results of descriptive and pairwise correlation (full sample).

REM C FD G PUI

Panel –A: Descriptive Statistics

Mean 18.40622 22.48694 2.238706 26.74617 19.85807

Standard Deviation 1.741595 1.099748 0.762877 2.363313 7.64975

Kurtosis 3.044949 -0.47868 1.854194 1.228285 18.42863

Skewness -1.13121 0.091912 -1.08585 -0.91341 4.291967

Minimum 9.347575 20.16861 -0.90986 18.67719 0

Maximum 21.45386 25.24185 3.692947 31.10306 483.4768

Panel –B: pair-wise correlation

REM C FD G PUI

REM 1

C 0.1123 1

FD 0.207159 0.152923 1

G −0.56619 0.096122 0.539383 1

PUI 0.548866 −0.199112 -0.17014 -0.15407 1

Estimation strategies.

TABLE 2 Cross-sectional dependency test.

LMBP LMPS LMadj CDPS Δ Adj.Δ

Panel –A: Lower-income countries

HC 150.636*** 39.892*** 155.11*** 46.422*** 35.994*** 82.622***

PUI 433.423*** 44.034*** 176.181*** 14.08*** 62.571*** 89.099***

REM 244.745*** 39.975*** 104.31*** 37.516*** 32.622*** 144.081***

FD 244.357*** 35.782*** 189.89*** 34.332*** 51.842*** 97.02***

G 188.651*** 39.34*** 203.56*** 16.437*** 57.789*** 104.879***

Panel –B: Lower-Middle income countries

HC 294.172*** 21.065*** 194.262*** 35.498*** 82.515*** 84.097***

PUI 274.312*** 41.819*** 123.25*** 8.826*** 53.125*** 84.685***

REM 328.376*** 42.868*** 236.728*** 11.195*** 27.049*** 146.317***

FD 185.497*** 30.698*** 175.091*** 39.957*** 25.356*** 96.289***

G 187.431*** 38.422*** 147.957*** 15.363*** 67.887*** 121.204***

Panel –C: Upper Middle-Income Countries

HC 173.477*** 34.713*** 105.014*** 18.424*** 83.611*** 62.344***

PUI 178.765*** 22.864*** 191.495*** 55.585*** 85.029*** 56.051***

REM 174.937*** 29.458*** 187.476*** 52.488*** 83.68*** 149.683***

FD 204.769*** 21.904*** 109.338*** 12.626*** 55.839*** 137.95***

G 434.976*** 25.167*** 102.226*** 17.775*** 51.538*** 130.818***

Note: the superscript of *** exhibits a significant level at a 10%.
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a higher index value suggests higher uncertainty about

pandemics. Apart from target variables, two additional

variables are considered in empirical estimation: financial

development and government expenditure. According to

existing literature, financial benefits availability and

investment opportunity in the financial system allows

households financial mobility and liquidity, which eventually

encourages consumer spending behavior. On the other hand,

government spending injects money into the economy, allowing

households greater scope for income accumulation. Therefore,

the inclusion of financial development and government spending

might have the capacity to produce diverse outcomes from

empirical assessment.

The descriptive statistics of research variables display in

Table 1 include panel A for descriptive statistics and the

pairwise correlation matrix in Panel–B. The mean value of

REM is 18.406 with a standard deviation of 1.741, indicating

the range of remittances inflows of 15.671–20.014. Moreover, the

minimum level of remittances is 9.347, and the maximum level of

remittances is 21.453. The average household’s consumption

level is 22.4869, and the standard deviation is 1.099, implying

the household consumption level ranges from 19.994 to 23.512.

The minimum value of C is20.168, and the maximum is 25.24.

The mean value of the pandemic uncertainties index is 19.85807,

and the standard deviation is 7.64975, indicating the PUI range of

12.214–27.457.

According to pairwise correlation output, a positive

correlation between remittances inflows and pandemic

uncertainties is apparent, suggesting the migrant population

has sent more money to their home country to ensure their

financing security. Household consumption and PUI revealed a

negative association which is expected. It implies that

uncertainties discourage households from spending money on

second-category demand. Furthermore, remittance inflows cause

household consumption on a positive note. Excess capital flows

to households allow them to maintain their present level of

consumption even in a state of uncertainty.

The motivation of the study is to investigate the nexus

between pandemic uncertainties, remittances and household

consumption from 1996 to 2020. The study implemented

Dynamic Seemingly Unrelated Regression (DSUR), which was

proposed by Mark, Ogaki (Mark et al., 2005), for detecting the

impact of pandemic uncertainties, remittances, financial

development and gross capital formation on households

consumption in LIC, LMIC, and UMIC countries. The DSUR

method is practicable for panels where the number of

cointegrating regression equations N is much less than the

number of time-series data T. furthermore, heterogeneous sets

of regressors are included in the regressions, as well as when

equilibrium errors are linked via cointegration regressions, the

DSUR outperforms non-system techniques such as dynamic

ordinary least square (DOLS) and provides efficiency gains

over these methods. Another benefit of the DSUR is that it

may be used when the panel is heterogeneous or homogenous, as

previously stated (Hongxing et al., 2021). The DSUR is as follows:

yit � γitxit + δτit (5)

δτit � αiδ
τ
it−1 +∑

n−1

j�1
δijΔxit−1 +∅it (6)

Δxit � θiΔxit−1 + zit (7)
∅it � ρiϑit−1 +ℵit (8)

Where xit is the i*k dimensional vector for explaining the

explanatory variables. Where xit is the k × 1-dimensional

vector for the exploratory variables, the cross-sectional

endogeneity and cross-sectional dependency are inflected by

varying ρi and αi. xit−1 was included to control the problem

endogeneity. δτit = (δτ1t . . . . . . . . . . . . .δ
τ
iN). ∅it � δτ′it It is a

dimensional vector N(K = 1) with a moving average

representation.

Apart from the key target model, the study has

implemented several data properties assessment tests by

employing widely applied panel data tests, including

research units heterogeneity tests by following the

framework offered by Pesaran and Yamagata (Pesaran and

TABLE 3 CIPS and CADF unit root test.

CIPS CADF

At Level Δ

Panel –A: Lower-Income countries

HC −1.112 −3.643*** −1.95 −4.122***

PUI −1.876 −5.902*** −1.086 −2.085***

REM −1.339 −4.795*** −2.361 −4.881***

FD −1.531 −5.577*** −2.76 −3.678***

G −1.838 −5.751*** −2.064 −2.22***

Panel B: Lower-Middle income countries

HC −1.055 −7.485*** −1.858 −2.137***

PUI −1.398 −2.407*** −1.532 −6.227***

REM −2.67 −4.669*** −2.928 −6.913***

FD −1.07 −4.52*** −2.149 −2.091***

G −1.792 −2.968*** −1.967 −2.774***

Panel –C: Upper Middle-Income Countries

HC −1.569 −7.553*** −2.027 −4.357***

PUI −1.171 −4.634*** −2.009 −4.485***

REM −2.034 −6.275*** −2.583 −7.588***

FD −1.512 −6.678*** −2.717 −5.845***

G −2.688 −7.881*** −2.878 −7.105***
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Yamagata, 2008). The internal interdependency among

research variables has been assessed by employing the test

of cross-sectional dependency following Pesaran, Ullah

(Pesaran et al., 2008), Pesaran (Pesaran, 2004). Panel

stationary tests have been implemented for diagnosing the

variables stationarity test following Pesaran (Pesaran, 2007),

which can handle the cross-sectional dependency among

research units.

Empirical results and discussion

Before implementing the target model, the study possessed

several elementary assessments such as cross-sectionally

dependent tests, tests of heterogeneity, unit root test, and

cointegration test. Table 2 exhibits the cross-sectional

dependency test results with the cross-sectionally

independent null hypothesis. Regarding the test statistics

and associated p-value from the CSD test, study findings

suggest rejecting the null hypothesis, alternatively

confirming the common dynamics among research units.

Furthermore, the homogeneity test results documented

heterogeneous proprieties in the research unit in all three

data panels.

Following, Study deals with panel unit root tests by

employing cross-sectionally dependent test of stationary,

offered by Pesaran (Pesaran, 2007), commonly known as CIPS

and CADF. The panel unit root test results in Table 3 include

panel-A for LIC, Panel-B for LIMC and Panel–C for UMIC.

According to the test statistics of panel unit root tests, it is

apparent that all the variables are stationary after the first

difference.

The long-run association study has implemented the panel

cointegration test by following Pedroni (Pedroni, 2004), Pedroni

(Pedroni, 2001), and Table 4 exhibits the cointegration test

results. Refers to test statistics, it is apparent that most test

statistics are statistically significant at a 1% level of

significance, suggesting the rejection of the null hypothesis

that on-cointegration. Alternatively, the study established a

long-run association between pandemic uncertainties,

household consumption, remittances inflows, and financial

inclusion in all three panels.

Nest’s study further implemented with advanced panel

cointegration test by following Westerlund (Westerlund, 2007)

with the null hypothesis of no-cointegration. Gt, Ga, Pt, and Pa

test statistics were statistically significant at a 1% significance

level, suggesting the long-run association in the empirical

equation (see Table 5).

Dynamic Seemingly uncorrelated
Regression

The following study performed dynamic SUR in exploring

the coefficients of independent variables that are Pandemic

Uncertainty Index (PUI), remittance (REM), gross capital

formation (GCF), and financial development (FD)

household consumption in LIC, LMIC, and UMIC.

The results of the empirical estimation are displayed in

Table 6.

Refers to the impact of pandemic uncertainties on

household consumption, the study documented negative

and statistically significant linkage in LIC (a coefficient of

-0.0655), LMIC (a coefficient of -0.01362), and UMIC (a

coefficient of -0.06779). In particular, a 10% increase in

pandemic uncertainties can decrease household

consumption by 0.655% in LIC, 0.1362% in LMIC, and

0.677% in UMIC, respectively. Our study findings are in

line with existing literature see Chen, Qian (Chen et al.,

2021), Wu (Wu, 2020), ACMA (ACMA, 2014), Li and

Qamruzzaman (Li and Qamruzzaman, 2022), Baker,

Farrokhnia (Baker et al., 2020b). The possible explanation

regarding household consumption variability is the fare of

unavoidable consequences due to economic uncertainties. To

maintain the normal course of life, households should have to

maintain financial and food security with sufficient money

flows; therefore, during the pandemic, they become more

TABLE 4 Panel cointegration test.

LIC LMIC UMIC

Panel v-Statistic 1.261 2.84 2.041

Panel rho-Statistic -4.071*** -6.005*** -4.819***

Panel PP-Statistic -10.021*** -10.026*** -9.505***

Panel ADF-Statistic -5.84** -2.984 -3.575*

Panel v-Statistic -1.665 -1.074 -1.203

Panel rho-Statistic -7.476*** -6.913*** -9.756***

Panel PP-Statistic -7.891*** -6.089*** -8.066***

Panel ADF-Statistic -7.653*** -11.181*** -9.879***

Group rho-Statistic -11.574*** -10.243*** -7.831***

Group PP-Statistic -10.289*** -10.682*** -10.449***

Group ADF-Statistic -2.736 -4.453*** -4.978**

Note: the superscripts ***/**/* indicates the level of significant at a 1, 5, and 10%,

respectively.

TABLE 5 Cointegration with an error correction term.

Model Gt Ga Pt Pa

LIC -15.817*** -13.885*** -10.879*** -10.588***

LMIC -6.465*** -8.994*** -7.081*** -6.459***

UMIC -6.24*** -5.239*** -13.229*** -10.323***

Note: the superscripts ***/**/* indicates the level of significant at a 1, 5, and 10%,

respectively.
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cautious in their present consumption trend. In the study of

Coibion, Gorodnichenko (Coibion et al., 2020), the authors

postulated that pandemic uncertainties discourage

households’ spending behavior and increase negative

perception in recovering the economic adversity due to

unforeseen causes. Furthermore, refers to output derived in

Model-2 (without covid-19 uncertainties). The study

documented a negative and statistically significant

connection between pandemic uncertainties and household

consumption in all three panel estimates. More specifically, a

10% increase of uncertainties due to non-human causing

events in the economy can result in an adverse impact on

household consumption that is level of consumption to be

decreased by 0.1103% in LIC, 0.148% in LMIC, and 0.189% in

UMIC, respectively. With a comparison note, it is obvious

from the magnitude of PUI on HC that in both cases

household consumption has adversely affected by the

empirical model estimation with COViD-19 has produced

more prominent scratch on households mind in compare to

the past events.

The study documented a positive and statistically significant

linkage between remittances inflows and household

consumption in LIC (a coefficient of 0.2878), LMIC (a

coefficient of 0.4476) and UMIC (a coefficient of 0.4487). The

existing literature supports our study findings see Combes and

Ebeke (Combes and Ebeke, 2011), Mondal and Khanam (Mondal

and Khanam, 2018). In particular, a 10% development in

remittance inflows can positively affect household

consumption by 2.876% in LIC, 4.476% in LMIC, and 4.487%

in UMIC. The possible reasons that induce household

consumption with excess liquidity are migrant’s injection of

money inflows into the economy. Additional money inflows

into the economy, especially in the hands of households,

increase their purchasing capacity and allow them to think

about additional consumption over certain levels of savings

(Adams, 2006; Faruqui et al., 2015; Jianguo and

Qamruzzaman, 2017; Jia et al., 2020; Ganlin et al., 2021;

Andriamahery and Qamruzzaman, 2022a; Andriamahery and

Qamruzzaman, 2022b). Therefore additional expenditure for

consumption is an inhabitable outcome with money availability.

TABLE 6 Result of SUR estimation.

With Covid-19 Uncertainties Without Covid-19 Uncertainties

Coefficient Std. Error t-Statistic Prob Coefficient Std. Error t-Statistic Prob

Panel –A: Lower-income Countries

PUI -0.0655 0.00718 -9.11160 0.0000 -0.01103 0.01328 -0.830295 0.4071

REM 0.287870 0.031698 9.081751 0.0000 0.269298 0.033980 7.925127 0.0000

FD -0.24486 0.076311 -3.20865 0.0005 -0.19805 0.081734 -2.42312 0.0187

GCF 0.092616 0.021481 4.311613 0.0000 0.096927 0.024820 3.905194 0.0001

C 14.72003 0.791240 18.60375 0.0000 14.85685 0.894794 16.60365 0.0000

Panel –B: Lower-Middle Income Countries

PUI -0.013629 0.009356 -1.456747 0.1456 -0.014813 0.012775 -1.159534 0.2466

REM 0.447699 0.016984 26.36056 0.0000 0.445000 0.017317 25.69671 0.0000

FD -0.146859 0.043706 -3.072125 0.0040 -0.131731 0.044486 -3.713277 0.0009

GCF 0.240712 0.009268 25.97173 0.0000 0.241318 0.009395 25.68699 0.0000

C 8.333755 0.346097 24.07922 0.0000 8.323032 0.351592 23.67243 0.0000

Panel –C: Upper- Middle-Income Countries

PUI -0.06779 0.015132 -4.47967 0.0001 0.01896 0.032006 0.592374 0.5539

REM 0.448783 0.034279 13.09198 0.0000 0.446341 0.035044 12.73673 0.0000

FD 0.188436 0.080666 2.335997 0.0199 0.178505 0.082351 2.167621 0.0306

GCF 0.193245 0.019197 10.06646 0.0000 0.191338 0.019697 9.713992 0.0000

C 9.643090 0.755830 12.75828 0.0000 9.780974 0.772910 12.65475 0.0000
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The study documented a negative and statistically significant

linkage between financial development and household

consumption in LIC (a coefficient of 0.2445) and LMIC (a

coefficient of -0.1468). The study suggests that access to

formal financial services and benefits increases savings

propensity among households, and thus by subsidizing

extravagant consumption, households prefer to save for future

consumption. However, household consumption level in Upper-

Income Countries has increased with the development of the

financial sector (a coefficient of 0.1884), suggesting that

opportunities for generating a higher income level with

financing and investing opportunities in the economy induce

households to expand their present consumption level. The

possible motivation behind this rational behavior is that

earning opportunities establish financial securities and

liquidity; therefore, extra consumption can be managed; a

study by Song, Li (Song et al., 2020) established that access to

formal financial services and financial services digitalization

promotes households consumption levels and the impacts are

more prominent in an urban area than a rural area.

TABLE 7 Robustness test: GMM and System -GMM.

Generalized method of Moments System - GMM

Panel –A: Lower-Income Countries

HCD(-1) -0.0668 0.01992 -3.3536

PUI -0.0922 0.01369 -6.7348 -0.0481 0.0039 -1.2301

REM 0.13818 0.03672 3.76351 0.1331 0.10376 1.28283

FD 0.0241 0.08367 0.28802 0.13092 0.07271 1.80054

GCF 0.1046 0.02249 4.65036 -0.4432 0.10592 -4.1845

C 13.3664 0.93289 14.3278 94.7784 13.2267 7.16571

AR(-1) 0.000

AR (2) 0.161

Sargan test 0.811

Panel B: Lower-Middle Income Countries

HCD(-1) 0.0169 0.00293 5.77349

PUI -0.0163 0.00939 -1.735 -0.0041 0.00072 -5.6328

REM 0.0477 0.01704 2.79874 0.01666 0.00188 8.8617

FD −0.0469 0.04386 -1.0684 -0.0039 0.00341 -1.1432

GCF 0.0712 0.0093 7.65509 0.00214 0.001 2.13559

C 8.33376 0.34731 23.9949 0.03564 0.01644 2.16737

AR(-1) 0.000

AR (2) 0.511

Sargan test 0.815

Panel C: Upper-Middle Income Countries

HCD(-1) 0.02162 0.00169 12.7702

PUI −0.0678 0.0152 −4.459 −0.0041 0.00058 -7.0069

REM 0.14878 0.03444 4.32019 0.0289 0.01571 1.8396

FD 0.18844 0.08104 2.32516 0.01676 0.00318 5.27874

GCF 0.19325 0.01929 10.02 0.00218 0.00082 2.6683

C 9.64309 0.759347 12.69919 -0.0207 0.033722 -0.61375

AR(-1) 0.000

AR (2) 0.116

Sargan test 0.855

Country-wise assessment.
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Next, the study moved to robustness assessment in empirical

estimation by employing GMM and system GMM. The results of

GMM and system-GMM are displayed in Table 7. For lower-

income counties (see panel–A), the study reviled that policy

uncertainty has an adverse impact on households consumption a

coefficient of -0.0922 (-0.0481) in LIC, a coefficient of -0.0163

(-0.0041) in LMIC, and a coefficient of -0.0678 (-0.0041),

respectively. Study findings suggest that the fear of

uncertainties has adversely influenced the lower-income

groups, thus reducing consumption.

While the impact of remittances revealed positive and

statistically significant, suggesting that migrants’ money

inflows in the economy have accelerated households

consumption in LIC (a coefficient of 0.1381), LMIC (a

coefficient of 0.0477), and UMIC (a coefficient of 0.1488),

moreover the elasticity with system-GMM revealed the similar

TABLE 8 Country-wise estimation.

PUI REM GCF FD C

Algeria −0.0014 −0.0024 0.0112 0.0227 −2.444

Angola −0.0137 −0.0024 0.01 0.0093 0.28

Bangladesh 0.0047 −0.002 0.0099 0.0402 −2.684

Belize −0.0099 −0.0037 0.0102 −0.0015 −2.715

Benin −0.0223 −0.0085 0.0103 0.0045 4.617

Bolivia −0.0254 −0.004 0.0108 0.0182 -2.836

Cambodia −0.0159 0.0038 0.0104 0.0191 0.139

Cameroon −0.0006 0.0087 0.0109 0.0106 1.182

Congo, Rep −0.0109 −0.0089 0.0109 0.0082 -0.894

Cote d’Ivoire 0.0038 -0.003 0.0097 0.0193 4.884

Egypt, Arab Rep 0.007 0.0001 0.011 0.0364 1.362

El Salvador −0.0173 −0.0077 0.01 0.0502 4.881

Ghana −0.0118 −0.0078 0.0111 0.0288 -0.804

Haiti -0.0048 -0.0067 0.0103 0.0373 4.979

Honduras -0.0232 -0.0008 0.0099 0.0488 4.918

India -0.0246 0.0109 0.0097 0.0344 -2.214

Indonesia -0.005 -0.0062 0.0111 0.0386 1.008

Iran, Islamic Rep -0.0039 0.0074 0.0101 0.0365 1.501

Kenya 0.0065 -0.0024 0.0113 0.0064 0.983

Kyrgyz Republic -0.0043 0.0059 0.0113 0.0132 4.533

Lao PDR -0.0246 0.008 0.0106 0.0014 3.421

Lesotho -0.0023 -0.0013 0.0096 0.0434 1.234

Mauritania -0.0238 -0.0031 0.0098 0.0164 -0.218

Morocco -0.0246 -0.0059 0.0106 0.003 1.947

Nepal -0.0253 -0.0062 0.0108 0.0394 -1.785

Nicaragua -0.0022 -0.0013 0.0105 0.037 -3.024

Nigeria -0.0215 -0.0024 0.0107 0.0317 0.014

Pakistan 0.0025 -0.0067 0.0106 0.0076 -2.017

Philippines -0.0218 0.0067 0.0102 0.033 -2.949

Senegal -0.0153 -0.0001 0.0097 0.0426 -2.327

Sri Lanka -0.0109 0.0078 0.0099 0.0091 -1.435

Tanzania -0.0222 0.0087 0.0099 0.0081 -0.698

Tunisia -0.0246 -0.0043 0.0106 0.0257 2.637

Ukraine -0.0101 0.0111 0.0096 0.0345 -1.504

Vietnam -0.0217 0.0016 0.0102 0.0359 0.411

Zimbabwe 0.0063 -0.0053 0.0097 0.0146 -2.444

Burkina Faso 0.0073 0.0038 0.0095 0.0078 4.337

Burundi 0.0059 -0.0076 0.0109 0.0175 5.071

Congo, Dem. Rep 0.0017 0.0112 0.0109 0.0024 1.182

Ethiopia -0.0223 0.011 0.0096 -0.0025 -0.691

Gambia, The -0.0266 0.0009 0.0106 0.0418 -0.648

Guinea -0.0039 0.0069 0.01 0.039 1.406

Guinea-Bissau 0.0103 0.0066 0.01 0.0182 0.311

Madagascar 0.0097 −0.0001 0.0103 -0.0005 0.52

Mali −0.0018 0.0015 0.011 0.0446 −1.273

Mozambique −0.0038 −0.0087 0.0097 0.0462 0.714

Niger 0.0093 0.0099 0.0102 0.037 -2.022

Rwanda 0.0081 -0.0034 0.0104 0.0254 4.048

(Continued in next column)

TABLE 8 (Continued) Country-wise estimation.

PUI REM GCF FD C

Sierra Leone −0.0192 0.0015 0.0106 0.0244 -2.224

Sudan -0.0184 0.0098 0.01 0.0108 1.265

Togo 0.0092 0.0019 0.0109 0.0037 3.426

Uganda 0.0073 0.0005 0.0112 0.0201 0.786

Albania 0.0061 -0.0055 0.0107 0.0066 4.345

Argentina -0.0003 0.0041 0.0108 0.0288 -0.057

Armenia -0.0056 0.0027 0.0109 0.027 -0.724

Belarus 0.0074 -0.0062 0.0096 0.035 0.209

Bosnia and Herzegovina -0.0246 0.01 0.0101 0.0419 -2.981

Botswana -0.0284 0.0032 0.0107 0.0378 0.239

Brazil −0.0016 −0.0019 0.0107 0.0508 −2.144

Bulgaria −0.0107 −0.007 0.0101 0.0144 2.699

China −0.0107 −0.0058 0.0108 0.0429 −0.713

Colombia -0.0226 -0.0083 0.0101 0.0132 −2.715

Costa Rica -0.0187 -0.0042 0.0101 0.0399 3.918

Dominican Republic −0.0255 0.0107 0.0104 0.0252 2.958

Ecuador −0.0186 −0.0013 0.0111 0.0401 3.608

Gabon −0.0033 0.0071 0.0096 0.0044 4.468

Georgia 0.0067 −0.0068 0.0111 0.0083 4.143

Guatemala −0.0262 −0.0041 0.0107 0.0275 0.693

Iraq -0.0169 0.0075 0.0103 0.039 4.822

Jamaica −0.0027 0.0044 0.01 0.0313 −0.683

Jordan −0.0017 −0.0022 0.0097 0.0121 −2.625

Lebanon −0.0197 0.0059 0.0108 0.0345 1.359

Malaysia −0.0216 0.0101 0.011 0.0167 3.602

Mexico −0.0198 0.0063 0.0111 0.0118 2.775

Paraguay 0.0075 0.0101 0.0101 0.0202 -1.13

Peru −0.0099 0.0075 0.0107 0.0448 4.332

Romania 0.0081 0.0095 0.0112 0.0337 -2.806

Russian Federation −0.0103 −0.0003 0.01 0.0255 3.328

South Africa 0.003 0.0064 0.0095 0.0455 3.802

Frontiers in Environmental Science frontiersin.org10

Yin et al. 10.3389/fenvs.2022.950067

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.950067


line of association in LIC (a coefficient of 0.1331), in LMIC (a

coefficient of 0.0167), and UMIC (a coefficient of 0.0289),

respectively. The notable fact has revealed that even though

the role of remittances is positively connected with household

consumption, the intensity is more prominent in lower-income

countries in comparison with high-income countries.

Next, the study implemented Ordinary Least Square to

investigate the potential impact of pandemic uncertainties on

household consumption considering country-level information.

The results of the country-level estimation are displayed in

Table 8. The study documented three association lines that

refer to pandemic uncertainties on household consumption.

First, the negative linkage, that is, uncertainties, discourages

household normal consumption level and induces maintaining

the financial security and stability in Botswana, Gambia,

Dominican Republic, Bolivia, Nepal, India, Lao PDR,

Morocco, Tunisia, Bosnia and Herzegovina, Mauritania,

Honduras, Colombia, Benin, Ethiopia, Tanzania, Philippines,

Vietnam, Malaysia, Nigeria, Mexico, Lebanon, Sierra Leone,

Costa Rica, Ecuador, Sudan, El Salvador, Iraq, Cambodia,

Senegal, Angola, Ghana, Congo, Rep, Sri Lanka, Bulgaria,

China, Russian Federation, Ukraine, Belize, Peru, Armenia,

Indonesia, Haiti, Kyrgyz Republic, Iran, Islamic Rep, Guinea,

Mozambique, Gabon, Jamaica, Lesotho, Nicaragua, Mali, Jordan,

Brazil, Algeria, Cameroon, Argentina. A study suggests that

uncertainties discourage household consumption by

considering financial security and liquidity. The second line of

evidence revealed positive effects run from pandemic

uncertainties on household consumption in Pakistan, South

Africa, Cote d’Ivoire, Bangladesh, Burundi, Albania,

Zimbabwe, Kenya, Georgia, Egypt, Arab Rep., Burkina Faso,

Uganda, Belarus, Paraguay, Rwanda, Romania, Togo, and Niger.

The third line of evidence is no effects of pandemic uncertainties

on household consumption in Burundi, Albania, Zimbabwe,

Kenya, Georgia, Egypt, Arab Rep., Burkina Faso, Uganda,

Belarus, Paraguay, Rwanda, Romania, Togo, Niger,

Madagascar, Guinea-Bissau.

Refers to remittances’ impact on households consumption,

study findings revealed remittances disarrange households

consumption in Congo, Rep, Mozambique, Benin,

Colombia, Ghana, El Salvador, Burundi, Bulgaria, Georgia,

Haiti, Pakistan, Nepal, Indonesia, Belarus, Morocco, China,

Albania, Zimbabwe, Tunisia, Costa Rica, Guatemala, Bolivia,

Belize, Rwanda, Mauritania, Cote d’Ivoire, Nigeria, Angola,

Algeria, Kenya, Jordan, Bangladesh, Brazil, Ecuador, Lesotho,

Nicaragua, Honduras, Russian Federation, Senegal,

Madagascar. Study findings advocated that households tend

to accumulate money flows for future investment capital

accumulation after a certain standard of living. Our finding

is in line with Ang, Jha (Ang et al., 2009). The second line of

findings revealed positive nexus between remittances and

households consumption in Egypt, Arab Rep., Uganda,

Gambia, Sierra Leone, Mali, Vietnam, Togo, Armenia,

Botswana, Cambodia, Burkina Faso, Argentina, Mexico,

South Africa, Guinea-Bissau, Philippines, Guinea, Gabon,

Iran, Islamic Rep. Iraq, Peru, Sri Lanka, Lao PDR,

Tanzania, Cameroon, Romania, Sudan, Niger, India,

Ethiopia, Ukraine, Congo, Dem. Rep. study postulated that

excess money flows induce household spending, which is in

line with Kakhkharov and Rohde (Kakhkharov and Rohde,

2020). Neutral effects are available in Bosnia and Herzegovina,

Malaysia, Paraguay, Dominican Republic, Jamaica, Lebanon,

Kyrgyz Republic. Study findings advocated that the recipients

of migrants’ remittances do not affect household

consumption, which is in line with Castaldo and Reilly

(Castaldo and Reilly, 2015).

Discussion

Household consumption variability relies on macro-

economic shocks such as piece hikes of necessity goods,

political instability, and economic uncertainty. The impact of

unforeseen and uncontrolled economic events adversely

affected household consumption due to liquidity constraints,

income instability and future insecurity. In line with the

existing literature, study findings have extended the

prevailing belief that uncertainties discourage households

from spending additional consumption expenditures rather

than a conservative approach. The magnitudes of PUI on

household consumption revealed negative and statistically

significant, suggesting household consumption tends to

decline in the pandemic state, especially when the situation

appears unpredicted. Adams Jr and Cuecuecha (Adams and

Cuecuecha, 2013) found that households’ economic

expectations deteriorated regarding these expectations and

the uncertainty around these levels. According to theory,

Uncertainty impacts the economic behavior of families;

moreover, Uncertainty influences future consumption and

should prompt conservative conduct, such as higher

precautionary savings and liquidity, lower levels of

consumption, and reduced consumption exposure to

hazardous financial investments, among other things.

Furthermore, household saving increases dramatically when

the level of uncertainty regarding the future direction of income

rises, A family may raise its savings by either consuming less or

working more; however, most prior research on precautionary

savings.

By understanding remittances as a source of income for the

homes that receive them, it is possible to logically explain the

link between remittance and household consumption in the

United States. Traditional consumption models, such as the

lifecycle and perpetual income theories of consumption, assert

that the source of income has little impact on consumption

behavior since families seek to smooth expenditure over a long

period. Consequently, we should assume that families receiving
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remittances would act the same way any other home would

under the same circumstances. Refers to remittances’ impact on

household consumption, the study documented an U–invert

association between remittances inflows and household

consumption, implying that excess money inflows increase

consumption propensity up to a certain level; after that,

households tend to move savings for future consumption.

Furthermore, the consumption level with migrant’s

remittances has exhibited different magnfititutes with income

group and economic status of the home economy. Migrant

transfers are generally acknowledged as a substantial source of

income for households and a significant source of foreign

currency for the country (Zwager, 2005). According to a

growing body of studies, remittances seem to have a

favorable influence on development. Consequently, the

government, international organizations, and non-

governmental organizations (NGOs) collaborate to establish

rules for improved remittance management to benefit families

and the country.

Findings and conclusion

Household consumption patterns in society vary based on

the macroeconomic state; macro volatility, inequality, poverty

level, income constraints, and others have played a

detrimental role. Furthermore, unforeseen economic

uncertainties due to non-human events have a critical role

in managing society’s consumption pattern. The motivation of

the study is to investigate the impact of pandemic

uncertainties on household consumption levels in Lower-

income countries (LIC), Lower-Middle Income countries

(LMIC) and Upper-Middle Income Countries (UMIC) for

the period 1996-to 2020. The key findings of the study are as

follows:

First, the cross-sectional dependency test revealed that

research units share some common dynamics that variables

exhibited cross-sectionally dependent. Moreover, the

heterogeneous properties in research variables have been

established by rejecting the null hypothesis of homogeneity.

Second, panel data stationary tests have documented that all

the variables have become stationary after the first difference

I(1), and neither has been exposed to stationary after second

difference I(2). Second, the study has implemented a panel

cointegration test to document a long-run association between

PUI REM, FD, G, and HC. Referring to Pedroni (Pedroni,

2004), Pedroni (Pedroni, 2001) cointegration test, the study

found that most test statistics have established statistically

significant confirmation of long-run cointegration.

Furthermore, the panel contention test following

Westerlund (Westerlund, 2007) established a similar line of

conclusion that is a long-run association in empirical

estimation.

Third, study findings with SUR revealed the negative nexus

between pandemic uncertainties and household consumption,

suggesting a state of uncertainties adversely influenced

household consumption and motivated control consumption

for liquidity. Our study findings are in line with existing

literature see Chen, Qian (Chen et al., 2021), Wu (Wu,

2020), Baker, Farrokhnia (Baker et al., 2020b). The possible

explanation regarding household consumption variability is the

fare of unavoidable consequences due to economic

uncertainties. Maintaining the normal course of life,

households should maintain financial and food security with

sufficient money flows. Therefore during pandemics,

households become more cautious in their present

consumption trend. In the study of Coibion, Gorodnichenko

(Coibion et al., 2020), the authors postulated that pandemic

uncertainties discourage households’ spending behavior and

increase negative perception in recovering the economic

adversity due to unforeseen causes.

On policy note, the study has come up with the following

suggestion.

1. Household consumption stability has immensely relied on

the availability of money in households and has promoted

economic development by ensuring economic

optimization. The study suggested that to ensure the

continual flow of remittances in the economy, and the

promotional offerings must be disclosed and

implemented effectively.

2. Financial efficiency and intermediation have induced the

migrant population to send foreign remittances to their

relatives through formal financial channels, which

accelerates economic activities and ensures household

consumption stability, especially in the long run. Therefore,

an efficient financial system has to be offered with operational

and distributional efficiency.

3. Monetary and fiscal stability accelerated economic well-being

and long-run growth with equitable development. Good

governance and institutional quality in the economy are

the prerequisites for establishing stability and reducing

uncertainties, leading to long-term consumption stability.

The study postulated that effective policy formulation and

implementation would offer institutional effectiveness and

stability in the economy.

The present study does not have certain limitations; first, it is

suggested to consider the asymmetric framework for getting

fresh evidence and explaining the nexus between uncertainties,

remittances and household consumption for future studies.

Second, further study might be initiated by including the

most adversely affected economy with COVID-19 in one

panel and the top 50 remittances receiving economy in

another panel. The data homogeneity might reveal diverse

results for further insight development. In addition, the
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outcomes of this research indicate that the EPU index should be

incorporated in Households demand assessment models as an

independent variable in addition to the conventional variables

connected to economic considerations. Today’s complicated and

unstable global economy makes this concern more important

than ever. There may be a need for further empirical

investigations using other methodology and data sets

including various nations.
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