
Hussain, Rana Yassir; Bajaj, Namarta Kumari; Kumari, Sonia; Al-Faryan, Mamdouh
Abdulaziz Saleh

Article

Does Economic Policy Uncertainty Affect Foreign
Remittances? Linear and Non-linear ARDL Approach in
BRIC Economies

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Hussain, Rana Yassir; Bajaj, Namarta Kumari; Kumari, Sonia; Al-Faryan,
Mamdouh Abdulaziz Saleh (2023) : Does Economic Policy Uncertainty Affect Foreign Remittances?
Linear and Non-linear ARDL Approach in BRIC Economies, Cogent Economics & Finance, ISSN
2332-2039, Taylor & Francis, Abingdon, Vol. 11, Iss. 1, pp. 1-20,
https://doi.org/10.1080/23322039.2023.2183642

This Version is available at:
https://hdl.handle.net/10419/303989

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2023.2183642%0A
https://hdl.handle.net/10419/303989
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Does Economic Policy Uncertainty Affect Foreign
Remittances? Linear and Non-linear ARDL
Approach in BRIC Economies

Rana Yassir Hussain, Namarta Kumari Bajaj, Sonia Kumari & Mamdouh
Abdulaziz Saleh Al-Faryan

To cite this article: Rana Yassir Hussain, Namarta Kumari Bajaj, Sonia Kumari & Mamdouh
Abdulaziz Saleh Al-Faryan (2023) Does Economic Policy Uncertainty Affect Foreign
Remittances? Linear and Non-linear ARDL Approach in BRIC Economies, Cogent Economics &
Finance, 11:1, 2183642, DOI: 10.1080/23322039.2023.2183642

To link to this article:  https://doi.org/10.1080/23322039.2023.2183642

© 2023 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

Published online: 05 Mar 2023.

Submit your article to this journal 

Article views: 1207

View related articles 

View Crossmark data

Citing articles: 4 View citing articles 

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2023.2183642
https://doi.org/10.1080/23322039.2023.2183642
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2183642?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2183642?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2183642&domain=pdf&date_stamp=05%20Mar%202023
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2183642&domain=pdf&date_stamp=05%20Mar%202023
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2023.2183642?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2023.2183642?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20


FINANCIAL ECONOMICS | RESEARCH ARTICLE

Does Economic Policy Uncertainty Affect Foreign 
Remittances? Linear and Non-linear ARDL 
Approach in BRIC Economies
Rana Yassir Hussain1*, Namarta Kumari Bajaj2, Sonia Kumari2 and 
Mamdouh Abdulaziz Saleh Al-Faryan3

Abstract:  This study investigates the impact of economic policy uncertainty (EPU) 
on foreign remittances and whether it affects them symmetrically or asymmetri-
cally. The ARDL model is employed to examine the short-run and long-run sym-
metric impact of EPU on foreign remittances, while the NARDL model is utilized to 
examine the short-run and long-run asymmetric impact of EPU on foreign remit-
tances, using monthly data for the BRIC economies (Brazil, Russia, India, and China). 
The results indicate that in the short-run, EPU has a positive and significant impact 
only on the inflows of foreign remittances received in Russia. Additionally, the short- 
run asymmetric impact of EPU on foreign remittances is found in Russia and India. 
Meanwhile, the long-run asymmetric impact of EPU on foreign remittances is 
observed in the BRIC economies. In particular, the results show that the non-linear 
response of EPU varies among the sampled countries. The findings of this study 
enhance our understanding of the role of policy uncertainty in overseas remit-
tances. This information would be beneficial for policymakers, migrants, and reci-
pients, as they are directly involved in making decisions about policies and the 
transfer of remittances, respectively.

Subjects: Economics; Political Economy; Finance 

Keywords: Economic policy uncertainty; foreign remittances; NARDL

JEL classifications: A10; C13; G28

1. Introduction
Uncertainty has been a topic of interest in the field of finance since 1997, with numerous events in 
academia and media drawing attention to its importance. Despite the significance of uncertainty, 
there is still a lack of a widely accepted definition in the literature, leading to diverse interpreta-
tions and approaches (Galbraith, 1977). This study focuses on economic uncertainty, which refers 
to unexpected changes in the economic system and the risk posed by unclear future legislative 
initiatives and regulatory schemes, respectively (Abel, 1983). In recent years, concerns about 
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future government policies in areas such as regulation, spending, taxation, monetary policy, and 
healthcare have increased among businesses and households due to the impact of the 2008 global 
financial crisis and the uncertainty surrounding future government actions (Baker et al., 2016). The 
potential delay in investments and purchases due to a volatile economic environment highlights 
the importance of understanding the impact of uncertainty on the economy.

Economic policy uncertainty (EPU) significantly impacts consumer, corporate, and government 
expenditures and investments. Several studies have shown the negative effects of policy uncer-
tainty on investment (Cui et al., 2021; Ilyas et al., 2021; Stokey, 2016), individual consumption 
(Baker et al., 2012), economic growth (Bloom, 2014; Xue et al., 2022), technology and output 
(Zheng & Zhu, 2021), stock prices (Antonakakis et al., 2013; Brogaard & Detzel, 2015; Ko & Lee,  
2015), the entry of exporters into international markets (Handley, 2014), and the cryptocurrency 
market (Bouri & Gupta, 2021; Colon et al., 2021).

The impact of economic policy uncertainty goes beyond just capital markets, affecting bank 
valuations as prices drop in times of uncertainty (He & Niu, 2018). During periods of high economic 
policy uncertainty, economies often experience slow or negative growth rates and a decline in 
bank valuations. There is a positive correlation between EPU and oil prices (Fang et al., 2018) and it 
is also a strong predictor of stock and green practices (Balcilar, Bekiros et al., 2017; Pham & 
Nguyen, 2022; Qalati et al., 2022). The short-term policy changes brought on by EPU can also 
affect gold prices in terms of returns and volatility (Balcilar, Gupta, Pierdzioch et al., 2016; Fang 
et al., 2018). Policy uncertainty also has spillover effects on other countries (Balcilar et al., 2017; Ma 
et al., 2022, 2022). This is shown by Istiak and Alam (2019), who found that US policy uncertainty 
increases caused decreases in Mexico’s industrial production, price level, and policy interest rate.

Our main contribution is to examine the symmetric and asymmetric impact of economic policy 
uncertainty shocks on foreign remittances. In recent decades, international remittances have 
become increasingly important for countries’ socioeconomic development. Remittances make 
a significant difference at the household, local, and international levels of a nation. The increase 
in foreign remittances is due to their role in promoting economic prosperity (Ajide & Osinubi, 2020; 
Bhattacharya et al., 2018; Das & Sethi, 2020), improving household welfare and reducing poverty 
(Kumar, 2021; Wagle & Devkota, 2018), enhancing health conditions (Kumar, 2019), and driving 
sustainable growth (Jushi et al., 2021).

While various factors affect foreign remittances as identified in the literature, such as oil price 
shocks, exchange rate fluctuations, domestic GDP (Jijin et al., 2022), real interest rate changes, 
political stability in both countries, government policy for migrants, inflation, differential income 
analysis, and ease of remitting funds (Gupta, 2006), political stability, government policy, and 
financial intermediation are significantly influencing remittances (Abbas et al., 2017; Faini, 1994; 
Wahba, 1991). The economic conditions of both the migrant’s home and destination countries also 
play a role (Yoshino et al., 2020). Furthermore, a high inflation rate and policy uncertainty can 
decrease the inflow of foreign remittances (Elbadawi & Rocha, 1992). Similarly, the rise in prices 
can destabilize the economy and discourage migrants from making investments in their home 
countries (Abbas et al., 2017). In general, foreign remittances have a positive impact on invest-
ment and economic growth (Noushad et al., 2020; Pande, 2018). Despite this, the relationship 
between foreign remittances and policy uncertainty has received limited research attention.

Nevertheless, Yayi (2022) noted a variation in remittances made by emigrants from developed to 
developing nations during uncertain times. Specifically, the author demonstrated that economic 
policy uncertainty has a lagged, positive, and significant effect on remittances, as opposed to 
a contemporaneous effect. However, previous studies have emphasized that non-linear impacts 
add complexity because the effects of economic policy uncertainty can be difficult to predict, as 
they may depend on other variables (e.g., Alam & Istiak, 2020; Bahmani-Oskooee & Maki-Nayeri,  
2019; Foerster, 2014; Hassan et al., 2018; Wen et al., 2022). This poses a challenge. In this study, 
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we aim to expand the understanding of the relationship between economic policy uncertainty and 
foreign remittances by examining the non-linear response of economic policy uncertainty to 
foreign remittances. Furthermore, we anticipate that the empirical investigation of positive and 
negative policy uncertainty shocks would yield insightful results that could be valuable to 
policymakers.

We examine the dynamic asymmetry between economic policy uncertainty and overseas remit-
tances received in the context of the BRIC economies. This group of nations is of particular interest 
due to their increasing importance in the global economy. With their large population, growth, and 
trade, these nations have a significant global influence (Yang & Samaké, 2011). They are the second- 
largest economy in the world after the United States and ahead of the Euro Area. The BRIC nations 
are particularly noteworthy due to their rapidly growing share in world trade over the past few 
decades (Caporale et al., 2017). Furthermore, this group comprises mostly developing countries (with 
the exception of Russia), which were declared as such by the minister of foreign affairs in 
March 2022.1 Remittances are the second-largest source of external financing after foreign direct 
investment for developing countries (Ratha et al., 2012). Additionally, developing countries are more 
vulnerable to economic uncertainties than developed countries (Yayi, 2022). The dynamic nature of 
the BRIC economies, with their need for foreign remittances and their struggle to cope with 
economic shocks, highlights the important implications of remittances received during policy uncer-
tainty. Therefore, it is reasonable to draw generalizations from the empirical evidence focusing on 
the BRIC economies. We employ both linear Autoregressive Distributed Lag (ARDL) by Pesaran et al. 
(2001) and dynamic non-linear Autoregressive Distributed Lag (NARDL) by Shin et al. (2014) 
approaches. The former approach is suitable for testing the short- and long-term symmetry, while 
the latter is used to examine the asymmetry between the foreign remittances’ response to positive 
and negative policy uncertainty shocks in the short- and long-term.

The findings suggest that economic policy uncertainty has a significant impact on foreign 
remittances, indicating the importance of having stable and predictable economic policies for 
attracting and retaining foreign investments. Specifically, policymakers can take measures to 
reduce policy uncertainty and increase the stability of the economic environment to encourage 
foreign remittances and attract foreign investment. Moreover, policymakers should also be aware 
of the impact of policy uncertainty on foreign remittances and take necessary steps to mitigate 
their negative impact. On the other hand, migrants should be aware of the economic conditions 
and policy changes in their host countries, and consider these factors when making decisions 
about sending money back home. Further, recipients of remittances should be aware of the impact 
of policy uncertainty on the level of remittances they receive and plan accordingly. Overall, the 
study highlights the importance of a stable and predictable economic environment for attracting 
and retaining foreign remittances and investments, and the need for policymakers, migrants, and 
recipients of remittances to take a comprehensive and strategic approach to address the issue.

The rest of the study is organized as: the next section discusses a comprehensive literature 
review and theory along with the hypothesis, and section three provides data and methodology. 
Section four discusses the results and section five concludes the study with implications and 
limitations of the study.

2. Literature review

2.1. The Impact of Economic Policy Uncertainty
The literature nowadays generally agrees that corporate financial management policies and 
several economic indicators are negatively impacted by economic policy uncertainty. Aye et al. 
(2018), for instance, demonstrate that policy uncertainty has a significant ability to predict market 
shocks. EPU hence influences volatility as well as stock returns. EPU specifically has a very poor 
relationship with the stock market. Additionally, EPU has a markedly adverse link with bond prices, 
output, and investment in addition to the stock market (Gilchrist et al., 2014; Pastor & Veronesi,  
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2013). Also, there is a strong impact of the EPU index on the correlations between the stock and 
bond markets. Specifically, the increased policy uncertainty can lead to increased correlations 
between the stock and bond markets, which may have important implications for asset allocation 
and portfolio management decisions (X.-M. Li et al., 2015), along with its long-term association 
with US equity markets (Fang et al., 2017).

The impact of EPU extends beyond capital markets to bank valuations, as prices decline in the 
face of uncertainty (He & Niu, 2018). EPU also has a major impact on volatility, commodity returns 
(Shahzad et al., 2017), and GDP growth (Balcilar, Gupta, Segnon et al., 2016). In a similar vein, the 
relationship of EPU with oil company stock prices over time was positive and relatively significant 
(Fang et al., 2018). Additionally, it has the potential to impact the performance of both stock and 
oil markets (Balcilar, Bekiros et al., 2017). Additionally, Balcilar, Gupta, Pierdzioch et al. (2016) 
demonstrate how short-term policy changes affect gold prices pertaining to returns and volatility. 
The EPU influences gold prices, which is consistent with the previous findings (Fang et al., 2018).

Therefore, increased policy uncertainty will affect capital investments over the long run and have 
lengthy repercussions for economic expansion (Barrero et al., 2017). In different areas of business, 
the impact of uncertainty on corporate and financial management decisions varies. Firms, for 
instance, have significant and rising debt loads, making capital structure one of the most impor-
tant considerations for any organization, the cost of financing is adversely affected by an increase 
in EPU (Colak et al., 2017; Jens, 2017; Kelly et al., 2016). The same unfavorable result holds for 
mergers and acquisitions. When there is a lot of uncertainty, merger, and acquisition agreements 
become less frequent and take longer to complete (Bonaime et al., 2018; Nguyen & Phan, 2017). 
The EPU index has the ability to predict future returns on investments and has some control over 
the rates of currency conversion (Yin et al., 2017).

The impact of economic policy uncertainty on stock markets and economies varies across 
countries, depending on factors such as the size of the stock market and the state of the economy 
(Christou et al., 2017). Some countries are less affected by uncertainty (X.-L. Li et al., 2016), while 
others experience a stronger impact (Das & Sethi, 2020). There is also disagreement on the 
relationship between stock returns and EPU in developing nations, with some studies suggesting 
that credit restrictions result in a weaker effect (Carrière-Swallow & Céspedes, 2013). Moreover, 
uncertainty has been known to spread to neighboring countries (Balcilar et al., 2017; Christou et al.,  
2017). Further, Holmes and Maghrebi (2016) provide evidence that policy uncertainty may lead to 
increased stock market volatility and higher unemployment rates, ultimately decreasing 
employment.

2.2. Uncertainty & Foreign Remittances
According to theoretical literature, there are several ways that uncertainty impacts economic 
activity. High economic uncertainty is an issue for businesses, financial markets, and households, 
and causes major delays in spending, investments, and contracts for both households and cor-
porations (Baker et al., 2016; Jurado et al., 2015; Ozturk & Sheng, 2018; Rossi et al., 2016; Scotti,  
2016). Furthermore, macroeconomic instability increases inflation, which increases migration 
(Elbadawi & Rocha, 1992), and migration increases foreign remittances (Nathaniel et al., 2017), 
demonstrating the positive relationship between high inflation rates and remittances from abroad.

However, some studies indicate that price instability negatively links the inflow of foreign 
remittances (Shahbaz & Aamir, 2009). Moreover, real exchange rate fluctuations can hurt remit-
tances (Jijin et al., 2022). In the short run, the depreciation of local currency causes remittances to 
increase, but in the long run, it may reduce immigrants’ confidence in their native country 
(Bouhga-Hagbe, 2006). Likewise, El-Sakka and McNabb (1999) and Helbling et al. (2005) provide 
evidence that restrictions on exchange rates and black-market charges in the country of origin 
may prevent remittances and may also prevent transfers from official to unofficial channels. 
Additionally, political instability and internal conflict are inversely correlated with international 
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remittances (Agbhegha, 2006; Helbling et al., 2005). Remittances may be discouraged by political 
unrest or lax laws and regulations in the nation of origin because these risks do not encourage 
investment.

In addition, the macroeconomic and institutional framework of the nation crucially needs 
adjustment to support the use of remittances for poverty alleviation, stimulating national invest-
ment, and promoting economic growth and sustainable development (Imai et al., 2014; Kumar,  
2021; Noushad et al., 2020; Wagle & Devkota, 2018; Wei et al., 2022). De et al. (2019) found that 
after a sudden pause and financial crisis, there was an upward trend in remittances, which they 
observed using a more descriptive technique. Yayi (2022) recently discovered the significant 
connection between economic policy uncertainty and international remittances. The author 
showed that the influence of uncertain economic policies on remittances sent by foreign migrants 
was significantly hindered.

2.3. The Asymmetric Impact of Economic Policy Uncertainty
The EPU index has been demonstrated to have asymmetric impacts on a wide range of variables 
and indicators by numerous research in the literature. For instance, Foerster (2014) claimed that 
uncertainty had asymmetric effects on employment and economic activities. According to the 
author’s findings, significant increases in uncertainty have a detrimental impact on economic 
activity and can prolong the time it takes for the economy to recover, but significant decreases 
in uncertainty have no such impact. In the G7 nations, it has been demonstrated that policy 
uncertainty significantly asymmetrically affects domestic investment as well as money supply and 
demand. This important relationship persists when there is greater uncertainty but diminishes or 
might even vanish when there is less uncertainty. Similarly, uncertainty affects numerous eco-
nomic activities and financial policies in an asymmetrical manner (Bahmani-Oskooee & Maki- 
Nayeri, 2019; Qalati et al., 2023).

Istiak and Alam (2019) demonstrated that the impact of EPU on inflation can be asymmetric, 
depending on whether it occurs before or after a financial crisis. The growing impact of EPU on 
trade has a stronger impact than a corresponding decrease (Hassan et al., 2018). Additionally, 
uncertainty has asymmetric impacts in the insurance industry, where surges in uncertainty result 
in higher non-life insurance rates and lower life insurance prices (Gupta et al., 2019). Short-run 
economic growth is negatively impacted by the positive EPU shocks, and the size of the positive 
shocks is bigger than the magnitude of the negative shocks (Wen et al., 2022).

It is interesting to note the suggested ways to lessen the information asymmetry effect that 
uncertainty in economic policy has on investors. Markets react less strongly to announcements 
that come with greater dispersion and shock, as assessed by the bid-ask spread when there is 
more uncertainty. Moreover, uncertainty can lead to an increased risk of low market liquidity and 
decreased market efficiency. Although managers try to lessen the problems brought on by 
uncertainties and asymmetries by encouraging more disclosure practices, doing so would address 
the unfavorable effects of uncertainty (Kumari et al., 2022; Nagar et al., 2019).

Alternatively, Wellman (2017) hypothesized that political ties possibly will lessen the negative 
impacts of uncertainty and information asymmetry. The author made the case that in order to 
reduce the level of uncertainty, businesses must invest in such relationships. Similarly, demon-
strated economic uncertainty affects dividends in the US in a non-linear way. Their results showed 
that companies increase dividend payments during a presidential election because of the uncer-
tainty surrounding future national, fiscal, and monetary policies.

2.4. Conceptual Framework
According to the pull and push factors theory of migration, various political and economic push 
motives result in migration. Such as war, political independence movements for refugees, and 
political persecution are all political push factors. Poverty and unemployment are economic factors 
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that influence migration, driving people to seek employment (Alchin, 2014). Political unrest com-
pels people to move abroad; as more people move, more remittances will be transferred to the 
country of origin, since migration increases remittance inflows (Nathaniel et al., 2017). Based on 
this idea, we may demonstrate a convincing connection in the underlying theory of migration 
between economic policy uncertainty and foreign remittances.

Considering the harm that EPU does to the economy, it is surprising that there is limited 
research on the effect of EPU on foreign remittances. The dynamics of remittances over the 
business cycle have not been well studied. Yayi (2022) reports three types of findings regarding 
the cyclicality of remittances concerning the recipient’s economies. First, remittances are con-
sidered to be countercyclical, meaning that they increase during economic downturns and act as 
a stabilizing force for households, helping to maintain consumption levels (Ebeke & Combes,  
2013; Singh et al., 2011). Second, remittances are also considered procyclical, meaning that they 
increase during periods of economic growth and decline during recessions (Cooray & Mallick,  
2013; Durdu & Sayan, 2010). Third, some studies have found inconclusive results regarding the 
relationship between remittances and the business cycle (Akkoyunlu & Kholodilin, 2008; Naudé & 
Bezuidenhout, 2012).

Bekaert et al. (2013) noted that monetary policy uncertainty is an important component of 
economic policy uncertainty. Further, Hayford and Malliaris (2005) suggested in times of uncer-
tainty and market asymmetry, monetary policy can be used as a tool to mitigate financial risk and 
prevent a financial crisis. Without sound economic rules in place, it is difficult for firms and 
individuals to decide how much money to save, spend, and invest (Foresti, 2018). Monetary and 
fiscal policies can significantly be considered to reduce market asymmetries and risks (Al-Thaqeb & 
Algharabali, 2019). Economic policies may also make it easier to receive remittances from abroad. 
Thus, it motivates us to examine the asymmetric impact of economic policy uncertainty on foreign 
remittances. Given that economic variables react to shocks as a result of typical stochastic trends, 
a non-linear analysis of EPU would be more important to emphasize its impact on foreign 
remittances. Therefore, we hypothesize that economic policy uncertainty has an asymmetrical 
impact on foreign remittances.

3. Data and Methodology
We examine the linear and non-linear impact of EPU on Foreign remittances received in BRIC 
countries using monthly data for the period from 1998M1 to 2020M12 for Brazil, Russia, and 
China. While we use the data for India from 2003M1-2020M12 because of the availability of data 
for India’s EPU index. We measure economic policy uncertainty, composed of news events, 
monetary and fiscal policy, forecast disagreement, and tax code changes, using 
a comprehensive EPU index developed by Baker et al. (2016). The EPU index comprehensively 
captures economic uncertainty about the policy decisions, actions, and the economic effects of 
current and future policy actions (Baker et al., 2016). Further, to match the variables’ frequency, 
we use the data interpolation process for sample countries. We use the fundamental determi-
nants of foreign remittances as control variables in our study such as real effective exchange 
rate, inflation, unemployment rate, and per capita GDP (Elbadawi & Rocha, 1992; Jackman, 2013; 
Jijin et al., 2022; Yayi, 2022). Table 1 defines a summary of data sources and the specification of 
variables.

3.1. Model Specification
We use the linear ARDL (Pesaran et al., 2001) and the non-linear ARDL model (Shin et al., 2014) to 
examine the symmetrical and asymmetrical effects of economic policy uncertainty and foreign 
remittances. Previously, Pesaran et al. (2001) created a special cointegration and error correction 
method known as the bound test technique. Although Pesaran et al. (2001)’s ARDL model is more 
adaptable than other approaches, it predicts a linear adaptation process i.e., policy uncertainty has 
a symmetrical effect on foreign remittances. The adjustment process may be nonlinear when 
inflow from foreign remittances responds differently from positive and negative shocks of 
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uncertainty. Nevertheless, the asymmetrical expansion of the Pesaran et al. (2001) linear ARDL 
model is now referred to as NARDL by Shin et al. (2014). Therefore, first, we define the linear ARDL 
model because the NARDL model is an asymmetric extension of the linear ARDL model Pesaran 
et al. (2001). According to Pesaran et al. (2001), the following conditionality-based error correction 
model can be written: 

ΔFRt ¼ α0 þ ∑
p

j¼1
α1jΔFRt� j þ ∑

q

j¼0
α2jΔEPUt� j þ ∑

j¼0
α3jΔCt� j þ α4FRt� 1 þ α5EPUt� 1 þ α6Ct� 1 þ υt (1) 

The ARDL (Autoregressive Distributed Lag) process involves two steps: 1) Evaluation of Equation (1) 
using the Ordinary Least Squares (OLS) method. 2) Establishment of cointegration among vari-
ables. Then, we compare the null hypothesis of no integration ðα4 ¼ α5 ¼ α6 ¼ 0Þ against the 
alternative hypothesis of integration ðα4�α5�α6�0Þ using the F-test Pesaran et al. (2001).

According to Pesaran et al. (2001), two sets of critical values are calculated: the lower limit, which 
assumes that all variables are I (0), and the upper limit, which implies that all variables are I (1). This 
creates a band that includes all categories of variables, including integrated variables and I (0) and 
I (1). If the estimated test statistics are higher than the upper limit of reference, the null hypothesis 
that there is no cointegration is rejected in the interests of integration. After that long-term rates are 
estimated if the variables are cointegrated. We follow Shin et al. (2013) and take into account the 
following asymmetric regression long-run equation to develop the NARDL model: 

FRt ¼ α0 þ δþEPUþt þ δ� EPU�t þ α1Ct þ �t (2) 

Where EPU0 is the initial value, EPUþt (EPU�t ) are the partial sum of positive (increase) and negative 
(decrease) changes in EPUt defined as: 

EPUþt ¼ ∑
t

j¼1
ΔEPUþj ¼ ∑

t

j¼1
maxðΔEPUj;0Þ (3)  

EPU�t ¼ ∑
t

j¼1
ΔEPU�j ¼ ∑

t

j¼1
minðΔEPUj;0Þ (4) 

To distinguish between positive and negative changes in EPUt, we assume this is divided into EPUþt 
and EPU�t around a single threshold value of zero in the basic form. Shin et al. (2014) contend that 
the partial sum processes result in economically significant interpretation in many applications 

Table 1. Variables and Measures
Variables Measure of variables Source
Economic policy uncertainty EPU index www.policyuncertainty.com

Foreign remittances Personal remittances received 
(current US$)

world development indicator (WDI)

Real effective exchange rate Real effective exchange rate index 
(2010 = 100)

Federal Reserve bank ST. Louis 
(FRED)

Inflation Consumer price index International Financial Statistics 
(IFS)

Unemployment rate Unemployment, total (% of the 
total labor force)

world development indicator (WDI)

Gross Domestic Product (GDP) GDP per capita (current US$) world development indicator (WDI)
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with this zero-threshold value. The linear ARDL model in equation (1) can be changed to the 
following NARDL model by substituting EPUþt and EPU�t as: 

ΔFRt ¼ γ0 þ ∑
k

j¼1
γ1jΔFRt� j þ ∑

p

j¼0
γþ2jΔEPUþt� j þ ∑

q

j¼0
γ�3jΔEPU�t� j þ ∑

j¼0
γ4jΔCt� j þ ρ0FRt� 1

þ ηþEPUþt� 1 þ η� EPU�t� 1 þ ρ1Ct� 1 þ ωt

(5) 

The estimation of the NARDL (Non-Linear Autoregressive Distributed Lag) model (5) requires three 
steps: First, estimation of the equations using the standard OLS method. Second, demonstration of 
the asymmetric (non-linear) long-term relationship (integration) among the variables. To this end, 
Shin et al. (2014) follow Pesaran et al. (2001) and give the F-test, which involves testing the null 
hypothesis of no cointegration ðρ0 ¼ ηþ ¼ η� ¼ ρ1 ¼ 0Þ against an alternative hypothesis. The 
standard Wald test is used in the third step to demonstrate long- and short-term symmetry. The 
applicable null hypothesis for a long-term symmetry is δþ ¼ δ� , where δþ ¼ � ηþ=ρ0 and 

δ� ¼ � η� =ρ0. Short-term symmetry can test by evaluating the null hypothesis ∑
p

j¼0
γþ2j = ∑

n

j¼0
γ�3j. 

Therefore, short-term corrections in increase and decrease are taken off γþ2j, γ
�
3j respectively.

4. Results and Discussion
We first use the linear ARDL model and then the nonlinear ARDL model to examine whether 
economic policy uncertainty has a symmetric or asymmetric effect on foreign remittances in the 
BRIC context. The descriptive statistics for the variables used for the empirical analysis are 
presented in Table 2. The mean values of EPU are very close to each other for sampled countries. 
Also, the Jarque-Bera test evidence for EPU data is normally distributed for all cases, except Russia, 
for which EPU is positively skewed.

The correlation analysis is presented in Table 3 for EPU and control variables to test the 
correlation between the variables used.

The results do not evidence of a high correlation between the variables used and the model is 
free from the multicollinearity problem. Further, to estimate ARDL models, we need to establish 
that all variables are not integrated into the order I(2). So, we use the Augmented Dickey-Fuller 
(ADF) and Phillips and Perron (PP) tests to examine the order of integration of each variable. The 
unit root test is performed on variables at their level and first differences. According to the results 
reported in Table 4, all the variables are stationary in their first differences, meaning they are 
integrated of order I(1) and not I(2). Based on this, the ARDL model can be applied.

4.1. ARDL Results
The short-run and long-run linear ARDL model results are presented in Tables 5 and (6), respec-
tively. Since the ARDL model requires testing the null hypothesis of no-cointegration against the 
alternative to establish the long-run relationship between the variables (Pesaran et al., 2001). 
The F-test value for Russia 4.13, India 3.67, and China 2.85 are greater than the upper and lower 
bounds critical values at the 1%, 5%, and 10% significance levels revealing statistically signifi-
cant evidence of linear cointegration, while the F-test for Brazil 2.76 suggests inconclusive 
results. The short-run estimated coefficient of EPU in Russia is positive and significant at the 
10% level. This suggests that a 1% increase in policy uncertainty would result in a 0.1% increase 
in foreign remittances received by Russia. In addition, the error correction mechanism (ECMt-1) 
coefficient size for Brazil (−0.001), Russia (−0.010), India (−0.011), and China (−0.001) indicates 
that the foreign remittances received achieves their long-run equilibrium with the speed of 
0.1 percent per month in Brazil and China, and 1 percent per month in Russia and India in the 
wake of EPU.
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Table 3. Correlation Analysis
Variables EPU CPI EX GDP UN
Brazil
EPU 1.000

CPI 0.581 1.000

EX −0.068 0.249 1.000

GDP 0.336 0.657 0.627 1.000

UN 0.246 0.239 −0.463 −0.261 1.000

Russia
EPU 1.000

CPI 0.696 1.000

EX 0.323 0.524 1.000

GDP 0.634 0.648 0.608 1.000

UN −0.650 −0.728 −0.623 −0.758 1.000

India
EPU 1.000

CPI 0.174 1.000

EX −0.143 0.443 1.000

GDP 0.246 0.609 0.507 1.000

UN −0.040 0.003 0.128 −0.050 1.000

China
EPU 1.000

CPI 0.732 1.000

EX 0.687 0.689 1.000

GDP 0.674 0.678 0.624 1.000

UN 0.387 0.632 0.351 0.686 1.000

Table 4. Unit-root Tests

Augmented Dickey-Fuller(ADF) Phillips-Perron (PP)

Brazil Russia India China Brazil Russia India China
FR −1.61 −2.02 −1.33 −2.00 −0.93 −4.62*** −2.51 −2.35

EPU −4.05*** −3.89*** −2.68* −2.17 −8.19*** −9.66*** −5.51*** −4.83***

CPI −0.46 −4.83*** −0.24 −0.55 −0.42 −3.53*** −0.24 −0.35

EX −2.34 −1.83 −0.91 −1.32 −2.15 −1.29 −1.01 −1.39

GDP −1.15 −1.83 −2.32 −1.01 −0.86 −0.95 −3.84*** −0.03

UN −2.29 −1.39 −3.07*** −2.36 −1.52 −1.38 −1.97 −1.96

First differences
FR −3.90*** −4.01*** −2.740* −12.00*** −5.751*** −4.054*** −2.82* −12.00***

EPU −13.8*** −19.5*** −16.69*** −15.98*** −57.58*** −61.33*** −29.77*** −18.85***

CPI −9.32*** −5.71*** −0.24*** −13.86*** −16.70*** −13.15*** −11.53*** −17.17***

EX −12.8*** −11.10*** −11.49*** −9.15*** −12.78*** −10.72*** −11.38*** −9.17***

GDP −2.61* −2.98** −2.47 −4.02*** −2.73* −3.01** −2.60* −3.98***

UN −3.49*** −14.3*** −3.61** −7.05*** −14.26*** −14.37*** −3.74*** −7.14***

*, **, *** indicate the rejection of the null hypothesis at 10, 5, and 1 percentage levels, respectively. 
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The diagnostic tests reveal no model instability, no error autocorrelation, and no hetero-
skedasticity in all cases. The adjusted R2 has also been reported as a good fit of the model, 
and the adjusted R2 0.99, 0.99, 0.89, 0.85 indicates the model enjoys a good fit for Brazil, 
Russia, India, and China, respectively. Moving towards long-run results, provided in (Table 6), 
suggests the positive and significant long-run effect of EPU on foreign remittances in Russia. 
Similarly, the positive and significant coefficient of EPU indicates a 17% increase in foreign 
remittances received in the long-run presence of policy uncertainty in Russia. However, we 
find no long-run linear cointegration between EPU and foreign remittances in Brazil, India, 
and China.

Table 5. Linear ARDL (short-run) and diagnostic results
Brazil Russia India China

∆FR t-1 0.85(28.79)*** 0.87(30.24)*** 0.87(30.353)*** 0.91(18.39)***

∆EPU t 6.04(0.11) 0.00(02.29)* 0.00(0.968) −0.00(−1.54)

∆Ex t −0.00(−1.13) −7.31(−0.892) 0.00(0.51)

∆Ex t-1 −0.00(−3.47)***

∆UN t −0.08(−11.65)*** 0.01(1.73)* 0.00(0.528) 1.36(4.50)***

∆UN t-1 0.07(10.03)*** −0.95(−2.98)***

∆GDP t −0.45(−8.97)*** 0.39(5.48)*** 0.01(3.833)*** 8.79(23.51)***

∆GDP t-1 0.39(8.32)*** −0.27(−4.13)*** −7.67(−15.36)***

∆CPI t 0.04(0.54) −0.01(−2.581)** −0.15(−1.81)*

∆CPI t-1 0.14(1.97)*

F-stat. 2.76 4.23*** 3.67** 2.85*

ECM t-1 −0.00(−4.44)*** −0.01(−5.50)*** −0.01(−5.14)*** −0.00(4.52)***

Adj. R2 0.99 0.99 0.89 0.85

Ramsey RESET [0.09] [0.68] [0.62] [0.71]

LM test [0.66] [0.94] [0.96] [0.97]

Het test [0.47] [0.11] [0.28] [0.12]

critical values for F- test bounds

10% 5% 1%

Lower 2.08 2.39 3.06

Upper 3 3.38 4.15

The F-statistic tests the null hypothesis of no cointegration ðα4 ¼ α5 ¼ α6 ¼ 0Þ against the alternative of cointegration 
ðα4�α5�α6�0Þ. The ECMt-1 test is used to determine cointegration in the long run. The Adj.R2 measures the fit of the 
model, while the LM test checks for Breusch-Godfrey serial correlation. The HET test examines for Breusch-Pagan- 
Godfrey heteroscedasticity, and the RESET test performs a Ramsey test for lack of functional specification. The ARDL 
model lags are selected using the Akaike Information Criterion (AIC). The figures in square brackets represent the 
probability, while the figures in parentheses are the absolute t-values. The symbols *, **, and *** indicate rejection of 
the null hypothesis at significant levels of 10%, 5%, and 1%, respectively. 

Table 6. Linear ARDL (long-run) results
Brazil Russia India China

EPU 0.05(0.11) 0.17(1.85)* 0.05(1.05) 3.10(0.21)

EX 0.06(0.65) 0.003(0.39) −0.007(−1.02) −0.13(−0.16)

CPI 6.54(0.81) 0.72(3.02)*** −0.82(−2.24)** −0.15(−1.81)*

GDP −6.36(−0.72) 0.39(1.49) 1.79(5.76)*** 0.06(2.51)**

UN −0.34(−0.81) −0.04(−0.63) 0.04(0.53) −0.02(−1.92)

C 23.15(2.45)** 14.54(8.67)*** 15.78(20.39)*** −20.36(−1.69)*

*, **, *** Specify a null hypothesis rejection at significant levels of 10, 5, and 1 percent, respectively. 
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4.2. NARDL Results
The short-run nonlinear ARDL and diagnostic estimation results are reported in (Table 7). The 
F-test value for Russia 3.87, India 3.50, and China at 3.82 are greater than the upper and 
lower bounds critical values at the 5% significance levels revealing statistically significant 
evidence of nonlinear cointegration, while the F-test for Brazil 2.41 suggests inconclusive 
results. The Wald test provides evidence for the presence of short-run asymmetry, which 
implies the asymmetric impact of EPU on foreign remittances received in Russia and India. 
However, the long-run Wald test results indicate the presence of asymmetry in all cases. This 
implies the long-run asymmetric impact of EPU on foreign remittances received in BRIC 
economies. The findings are consistent with our hypothesized relationship; EPU has an 
asymmetrical impact on foreign remittances. The estimated coefficient for the positive 
shock of EPU is 3.980, −0.000, 0.039, and −0.003 for Brazil, Russia, India, and China respec-
tively but only significant for India. It suggests that a 1% increase in positive shock of EPU is 
anticipated to increase the foreign remittances received in India by 3.9%. This is consistent 
with the findings of earlier studies (e.g., Hagen-Zanker & Siegel, 2007; Abbas et al., 2017), 
which suggest that the detrimental effects of political uncertainty and social turmoil increase 
the requirement for funds to households and migration from the country, and subsequent 
remittances received in home countries. Whereas, the estimated coefficient for the negative 

Table 7. Nonlinear ARDL (short-run) and diagnostic results
Brazil Russia India China

∆FR t-1 0.85(28.53)*** 0.88(30.27)*** 0.87(30.47)*** 0.87(17.57)***

∆EPU⁺ 3.98(−0.07) −0.00(−0.48) 0.04(0.45)** −0.00(−1.25)

∆EPU⁻ 0.00(0.186) 0.00(3.08)*** 0.00(0.97) −0.00(−0.28)

∆EX −0.00(−1.14) −9.79(−1.17) 0.00(0.87)

∆EX t-1 −0.00(−3.45)***

∆CPI 0.04(0.57) −0.01(−1.51) 0.05(0.46)

∆CPI t-1 0.14(1.89)*

∆GDP t −0.45(−8.95)*** 0.39(5.51)*** 0.03(3.91)*** 8.79(23.92)***

∆GDP t-1 0.39(8.09)*** −0.29(−4.36)*** −7.19(−13.97)***

∆UN −0.09(−11.63)*** 0.01(1.65) 0.00(1.25) 1.37(4.59)***

∆UN t-1 −0.08(9.74)*** −0.93(−2.93)***

F-stat. 2.41 3.87** 3.50** 3.82**

Wsʀ 0.35[0.53] 11.37[0.00]*** 342.24[0.00]*** 0.73[0.48]

Wʟʀ 275.48[0.00]*** 308.12[0.00]*** 309.91[0.00]*** 125.89[0.00]***

ECM t-1 −0.00(−4.45)*** −0.01(−5.64)*** −0.01(−5.38)*** −0.00(5.06)***

Adj. R2 0.99 0.87 0.89 0.87

RESET [0.04] [0.69] [0.96] [0.85]

LM test [0.65] [0.94] [0.87] [0.75]

HET test [0.55] [0.11] [0.29] [0.19]

critical values for F-test bounds

10% 5% 1%

Lower 1.99 2.27 2.88

Upper 2.94 3.28 3.99

The F-statistic tests the null hypothesis of no cointegration ðρ0 ¼ ηþ ¼ η� ¼ ρ1 ¼ 0Þ.Wʟʀ and Wsʀ denote wald test of 

long-run symmetry (δþ ¼ δ� ) and short-run symmetry (
Pp

j¼0
γþ2j=

Pn

j¼0
γ�3j) respectively. ECM t-1 test is used to indicate 

cointegration in the long run. Adj. R2 indicates whether the model fits well. LM denotes the Breusch-Godfrey serial 
correlation test. HET denotes the Breusch-Pagan-Godfrey heteroscedasticity test. RESET is a Ramsey test for lack of 
functional specification. The ARDL model lags are selected by AIC. The figures in square brackets denote the 
probability. The figures in parentheses are absolute t-values. *, **, *** Specify a null hypothesis rejection at significant 
levels of 10, 5, and 1 percent, respectively. 
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shock of EPU is 0.000, 0.003, 0.000, and −0.001 for Brazil, Russia, India, and China respectively 
but only significant for Russia. It implies that the negative shock of EPU has a positive impact 
on foreign remittances received in Russia. The size of ECMt-1 coefficient (−0.001) for Brazil, 
(−0.011) Russia, (−0.013) India, and (−0.003) China indicates that foreign remittances achieve 
long-run equilibrium at a speed of 0.1, 1.1, 1.3, and 0.3 percent per month during EPU in 
Brazil, Russia, India, and China respectively.

The diagnostic tests reveal no model instability, no error autocorrelation, and no heteroskedas-
ticity in all cases. The adjusted R2 0.99, 0.87, 0.89, and 0.87 indicates a good fit for Brazil, Russia, 
India, and China, respectively. Moreover, Figure 1 depicts CUSUM, and Figure 2 depicts CUSUMQ 
estimation of variance stability at a 5% significance level. The CUSUM graphs Figure 1 shows 
parameters are stable for all cases except India. The dynamic visual impact of positive and 
negative EPU shock in Figure 3 highlights the correction of asymmetry in the current long-term 
equilibrium by moving to a new long-term equilibrium. Foreign remittances respond more to 
negative shocks of EPU than to positive shocks in all cases. We observe an asymmetric slow 
response of foreign remittances received about the positive and negative shocks of EPU.

Moving towards long-run results in (Table 8), positive (EPU⁺) shocks and negative (EPU⁻) 
shocks both are positive but not significant in their impact on foreign remittances received. 
Thus, we find no evidence of positive and negative shocks of EPU on foreign remittances in 
the long run. Overall the findings are heterogeneous for sample countries. Our findings may 
be explained by the fact that different nations experience different degrees of economic 
policy uncertainty (Haq et al., 2021). Specifically, some developed nations (e.g., Russia) 
manage quite well when faced with economic shocks, while emerging nations (e.g., Brazil, 
India, and China) have the greatest degree of economic uncertainty. This undoubtedly turns 
into the requirement that overseas migrants send money back to their home nations to ease 
tough circumstances (Naudé & Bezuidenhout, 2012). Consequently, the inflow of remittances 
received varies subject to economic uncertainties.
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5. Conclusion
In today’s politically globalized world, the impact of uncertainty on policies relating to economic 
decisions is greater than ever. Considering the importance of international remittances to the 
economic development and general well-being of nations, including raising the percentage of 
investment and education, developing lifestyles, lowering credit constraints and poverty, and 
expanding business potential. This study specifically examines whether the EPU has a symmetric 
or asymmetric effect on foreign remittances. The ARDL model is used to analyze the short-run and 
long-run symmetrical impact of EPU on foreign remittances, while the NARDL model is used to 
study the short-run and long-run asymmetrical impact of EPU on foreign remittances in BRIC 
economies. The data used for this analysis is monthly data. The result is evidence for long-run 
cointegration between EPU and foreign remittances for all cases. However, we find that in the 
short-run EPU is only positive and significant to the inflows of foreign remittances received in 
Russia. The possible explanation could justify the need for remittances in the home country when 
recipients suffer from policy uncertainty. Further, we also find the short-run asymmetric impact of 
EPU on foreign remittances in Russia and India. Whereas, the long-run asymmetric impact of EPU 
on foreign remittances in BRIC economies.

The study shows the significance of a steady and predictable economic environment for attracting 
and maintaining foreign remittances and investments. It also emphasizes the need for 
a comprehensive and strategic approach by policymakers, migrants, and remittance recipients to 
address the impact of policy uncertainty on remittances. Policymakers should take measures to 
reduce policy uncertainty and increase the stability of the economic environment to encourage 
foreign remittances and attract foreign investment. This can be achieved by having stable and 
predictable economic policies, designing an effective tax system, promoting financial literacy, devel-
oping the domestic financial system, and improving the quality of institutions. These steps will help 
to increase the benefits of remittances and contribute to the overall economic development of the 
recipient countries. Further, migrants become aware of the potential risks and uncertainties in their 
remittances due to the importance of remittances in their home countries. Recipients of remittances 
should also be aware of the impact of policy uncertainty on the level of remittances they receive.
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