
Article

Anjana Sabu* and Vineeth Mohandas

The Impact of International Remittances on
Public Debt Sustainability in Kerala: Evidence
from the FMOLS Approach
https://doi.org/10.1515/spp-2025-0004
Received January 28, 2025; accepted September 3, 2025; published online September 19, 2025

Abstract: Remittances from Kerala’s migrant workers and professionals constitute
a vital financial inflow, surpassing their relative significance in most other Indian
states.With public debt nearing 60 % of NSDP, these transfers offer a potential buffer
for debt sustainability. Applying Oates’ theory within Bohn’s debt-sustainability
framework using an FMOLS model, and validated through Johansen testing, this
study examines the remittance–debt nexus from 1980 to 2023. FMOLS results indicate
a deterioration of debt sustainability despite substantial remittance inflows. The
findings emphasize the need to reducemarket borrowings, enhance the fiscal role of
remittances, and promote policies supporting formal transfer channels, source
diversification, remittance-linked investment, and financial literacy among migrant
households to strengthen Kerala’s long-term fiscal resilience and enable more pro-
ductive use of remittances.

Keywords: international remittances; migration; debt sustainability; state economy;
FMOLS-VECM approach

JEL Classification: C32; C5; F22; F24; H63; H76

1 Introduction

The introduction of liberalization policies by the International Monetary Fund (IMF)
marked a turning point for many economies, as it facilitated the relaxation of trade
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regulations. This policy shift created enhanced employment opportunities and
improved living standards in several emerging economies, which in turn led to
increasedmigration of both formal and informal labour from less-developed regions
in pursuit of better economic prospects. Consequently, foreign remittances have
become a notable outcome of this labour migration.

For Kerala’s unemployed youth, these developments presented a promising
avenue for better livelihoods, marking the beginning of the state’s history of mass
labour migration. The economic conditions in Kerala, characterized by an abundant
labour supply, matched the increasing demand for workers in Gulf countries. This
interplay between demand and supply culminated in one of the largest labour mi-
grations recorded in India. Thus, the socio-economic constraints within Kerala
served as a critical push factor driving its workforce to seek opportunities overseas.

Given the significance of remittance inflows, the state of Kerala is selected for
this study as it records the highest share of remittances in household income, ac-
cording to the Reserve Bank of India’s (RBI) Inward Remittances Survey. Despite
substantial remittance receipts, Kerala grapples with high debt liabilities. According
to the Reserve Bank of India, the state’s public debt has accumulated significantly,
with major contributions frommarket borrowings. However, research suggests that
remittances have played an important role inmitigating this debt burden (Zachariah
and Rajan 2004). Although remittances are received at the household level rather
than directly by the state, they can indirectly support public finances. This occurs
through channels such as increased household disposable income, which leads to
higher savings, reduces reliance on government-sponsored welfare programs, and
ultimately lowers public borrowing requirements. Additionally, enhanced con-
sumption resulting from remittance inflows contributes to greater tax revenues,
thereby reducing the state’s dependence on debt-financed expenditures (Dina
Hendiyani and Zainuddin Iba 2023; Joseph et al. 2019).

Kerala, which holds the highest remittance-to-GDP ratio in India-the world’s top
remittance-receiving country-has likely experienced improved debt sustainability as
a result of these inflows. With 7.5 % of Kerala’s population involved in migration
(Rajan 2024), the state serves as a pertinent context for examining region-specific
migration trends. Nevertheless, a critical gap remains in the existing literature:while
the broader developmental impacts of remittances are widely acknowledged, little
empirical work has been done to explore the specific mechanisms through which
remittances influence public debt sustainability. In particular, the question of
whether remittances directly contribute to the state’s capacity to manage its debt
obligations remains underexplored.

This study addresses that gap by applying Oates theory in the Bohn’s debt sus-
tainability framework and the Fully Modified Ordinary Least Square(FMOLS) model
to empirically evaluate the relationship between remittances and Kerala’s debt
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sustainability. Considering that remittances represent one of Kerala’s most signifi-
cant financial resources, their inclusion in a debt sustainability analysis is both
timely and essential. By doing so, the study seeks to offer new insights into the
macroeconomic role of remittances in a regional economy burdened with high debt,
while also informing more targeted policy responses. Thus here, this study aims to
examine the effect of remittances on the debt sustainability of Kerala’s economy.

2 Literature Review

2.1 Country-Specific Policies and Reforms Enabling
Remittances and Debt Management

Over time, foreign remittances have evolved into a critical element of globalization,
significantly boosting labour mobility across borders. India has emerged as the
largest global recipient of international remittances, with these inflows contributing
approximately 3.4 % of the country’s Gross Domestic Product, as per theWorld Bank
Report in 2021. The liberalization of the Indian economy, though regarded as an
inevitable development (Ghosh 2006), opened up significant avenues for economic
growth and catalysed a substantial increase in remittance inflows through labour
migrations. However, Kerala had already experienced large-scale migration prior to
the advent of globalization in India, driven by the Gulf migration wave that
commenced in the 1970s. This migration was characterized by individuals crossing
international borders in search of employment, education, career advancement, and
improved living standards. Over time, the migration network expanded beyond the
Gulf region to other parts of the world, as individuals pursued better economic
opportunities and quality of life (Rajan and Zachariah 2018; Shah 2024).

Within India, Kerala has consistently stood out as a leading beneficiary,
receiving remittances equivalent to 8 % of its Net State Domestic Product (NSDP), the
highest share among Indian states according to Reserve Bank of India in 2021. The
onset of large-scale external migration from Kerala in the 1970s can be primarily
attributed to rising unemployment and high population density during that era
(Prakash 1998). The absence of significant industrial development in the state forced
a substantial portion of the population to rely on agriculture, resulting inwidespread
disguised unemployment (Zachariah and Rajan 2011). This socio-economic scenario
coincided with the oil boom in Gulf countries, which created a surge in employment
opportunities abroad (Prakash 1998). While this explanation is commonly accepted,
few studies critically interrogate whether structural underdevelopment within
Kerala’s economy has been persistently addressed ormerely masked by the outward
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flow of labour and accompanying remittances-a key oversight in the existing
literature.

Nonetheless, the initial phases of migration were hindered by bureaucratic
obstacles and regulatory constraints. The liberalization of the Indian economy,
coupled with policy reforms, gradually addressed these issues by streamlining
migration processes and reducing institutional barriers. These changes facilitated
smoother migration, resulting in a marked increase in remittance inflows to home
countries, particularly Kerala, thereby reinforcing its economic growth trajectory.
However, much of this literature tends to assume a linear relationship between
liberalization and remittance growth, without adequately considering how migra-
tion policies, visa regimes, and bilateral labour agreements also shape remittance
flows. Thus, the upward trend in remittances to Kerala since the 1980s, as illustrated
in Figure 1, calls for a more nuanced analysis beyond the conventional liberalization
narrative. The figure highlights Kerala’s increasing dependence on remittance in-
flows, highlighting the growing significance of these transfers in the state’s economic
landscape.

This sustained migration trend significantly boosted the inflow of international
remittances to Kerala. In addition to remittances, the state experienced the intro-
duction of new goods and technological innovations. These changes were not limited
to the goods sector but extended to services such as banking and investment (Azeez
and Begum 2009). The growth in remittances facilitated the expansion of banking
infrastructure, reflected in Kerala’s notable progress in financial inclusion (Sethy
and Goyari 2018). However, the assumption that financial inclusion is a direct

Figure 1: Foreign remittances to Kerala from 1980 to 2023 in crores. Source: Kerala migration
survey 2023.
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consequence of remittances remains contested. There is limited empirical scrutiny
into how far these banking services penetrate rural or economically weakermigrant
households, or whether the financial inclusion is broad-based or skewed toward the
remittance-receiving class.

Although the immediate effects of these remittances may not be readily
apparent, their long-term impact becomes increasingly clear over time. This is
consistent with Romer’s (1986) endogenous growth theory, which underscores the
significance of human capital investment for sustainable economic growth. In
countries receiving substantial remittances, improvements in human capital are
noticeable. For example, in El Salvador-an economy with similarities to Kerala and
substantial remittance inflows-there was significant growth in education and leisure
activities (Acosta et al. 2009). In Kerala, remittances similarly exert a positive in-
fluence on the service or tertiary sector (Sunny et al. 2020), reinforcing the view that
remittances contribute to enhancing human capital. However, this assumption often
overlooks the quality and equity of such investments. The concentration of remit-
tance spending on private education and health, often at the expense of public
systems, raises critical questions about whether remittances reinforce or reduce
socio-economic inequalities-an aspect underexplored in current literature.

Similarly, numerous studies have examined the effect of remittances on a
country’s debt level. For instance, Mohapatra and Ratha (2010) found that the level of
external debt incurred by governments significantly decreased due to the inflow of
remittances. The addition of remittances to total income contributed to reducing
external debt over time. This study analysed the combined effect of remittances on
debt across various countries, including El Salvador, Ethiopia, Nepal, the Philippines,
Rwanda, and Sri Lanka.While these cross-country analyses offer broad insights, they
tend to aggregate effects and overlook context-specific fiscal structures, governance
issues, and debt servicing capacity-all critical for understanding subnational con-
texts like Kerala.

Furthermore, Mijiyawa and Oloufade (2022) and Ratha (2007) observed that the
slower pace of increase in external debt during 2016–17 could be attributed to the
positive impact of remittance inflows. Yet, this perspective often fails to critically
engagewith countervailing evidence showing that increased remittance inflowsmay
also encourage consumption-based expenditure and reduce fiscal discipline, thus
indirectly sustaining unsustainable debt levels (Williams 2021). This dualitywarrants
greater attention.

Kerala is currently facing a significant debt crisis (Government of Kerala 2022),
with the state’s liabilities steadily increasing over the years, as illustrated in Figure 2
which has been extracted from Economic and Political Weekly Research Foundation
database. This indicated the debt vulnerability of the state. Despite this, the sub-
stantial remittance inflows provide a potential solution to stabilize the state’s debt
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(Gapen et al. 2009). These remittances could significantly contribute to Kerala’s
development, as they amount to 1.2 times the state’s revenue according to the Kerala
Migration Survey of 2014. In fact, the remittances could potentially cover up to 60 %
of Kerala’s outstanding state debt (Zachariah and Irudaya Rajan 2015). However, this
proposition rests on an optimistic assumption that remittances are fungible and can
be channelled into debt servicing or productive investment-despite evidence to the
contrary, suggesting that remittances are primarily used for household consumption
and social expenditures. This gap between theoretical potential and actual usage is
insufficiently addressed in the current body of work.

Certain post-COVID studies claim that although remittances experienced a
temporary decline, they eventually rebounded to normal levels in small economies
(Shimizutani and Yamada 2021). Thus, the trend shown in Figure 2 remains un-
changed after 2020. While these findings are encouraging, they fail to consider the
potential long-term vulnerabilities that external shocks such as pandemics and
geopolitical crises pose to remittance-dependent economies like Kerala. A more
critical exploration is needed to assess the resilience of remittance inflows under
such conditions.

To gain a clearer understanding of debt sustainability, Bohn’s framework pro-
vides a straightforward approach. Bohn (1998) developed a model designed to assess
an economy’s capacity tomanage its debt by examining the relationship between the
primary surplus and the debt-to-income ratio. If a positive correlation exists, public
debt is considered sustainable. Although this framework offers important insights, it
remains rooted in macroeconomic assumptions that may not fully apply to sub-
national entities like Indian states, where fiscal autonomy and policy instruments

Figure 2: Outstanding liabilities of Kerala from 1980 to 2023 in crores. Source: EPWRF database.
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are significantly constrained (George et al. 2023). Therefore, applying Bohn’s model
to Kerala without accounting for these contextual limitations may oversimplify the
debt-remittance dynamic.

Debt sustainability denotes an economy’s capacity to manage its debt without
jeopardizing financial stability. According to a working paper by the International
Monetary Fund (IMF), remittances play a crucial role in enhancing societal economic
well-being (Gapen et al. 2009). The study emphasizes the potential of remittances to
positively influence state debt levels. However, the optimistic tone of this argument
overlooks the empirical reality that sustained fiscal deficits in Kerala co-exist with
high remittance inflows. Thus, further research is necessary to disentangle this
paradox and explore the causal mechanisms underpinning the relationship in spe-
cific contexts-particularly in major remittance-receiving economies such as Kerala.

2.2 Empirical Studies on the Impact of Remittances on the
Economy

Remittances, primarily individual-to-individual or group transfers, have multifac-
eted effects across sectors of the economy. While their initial impact may appear
limited, these funds often catalyze long-term economic growth through reinvest-
ment (Azeez and Begum 2009). However, the notion of remittances as a linear driver
of developmentmerits scrutiny. For instance, while reinvestment through education
can boost productivity-as seen post-COVID in smaller economies (Spahiu and Spahiu
2022)-this trajectory assumes efficient intersectoral linkages, which may not uni-
formly exist across contexts like Kerala.

Kerala consistently ranks highest among Indian states in terms of remittance-
to-GDP ratios, with inflows contributing nearly 8 % to the state’s economy (Tewari
and Mishra 2022). Kannan and Hari (2020) employed time-series analysis to estimate
sectoral remittance flows, which offers methodological strength through empirical
rigor. However, the study falls short in capturing remittance-induced structural
changes beyond the short term. This review builds on their framework, aiming to
contextualize Kerala’s remittance dependency more critically, especially in terms of
vulnerability to external shocks.

Several studies argue that remittances facilitate financial development and
economic growth (Azizi 2020; Mehta et al. 2021; Pandikasala et al. 2022; Saungweme
et al. 2024). Post-pandemic shifts from informal to formal remittance channels
(Mbiba andMupfumira 2022) are often viewed positively. Yet, this optimistic reading
often underplays persistent inequalities in access to these formal financial services.
Furthermore, the positive correlation between remittances and development is not
automatic. In Kerala, a substantial share of remittances goes toward consumption
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rather than entrepreneurship or public investments (Gapen et al. 2009), which raises
concerns about the sustainability and transformative potential of these inflows.

Some studies underline the growth of Kerala’s service sector, attributing it to
increased household disposable income and corresponding demand for health, ed-
ucation, and financial services (Lartey 2019; Azeez and Begum 2009). However, this
analysis may overlook the risk of remittance-induced service sector inflation and
underinvestment in productive sectors like manufacturing. While sectors such as
banking and education have seen notable growth (Valatheeswaran 2015; Abraham
2024), it remains unclear whether these gains are inclusive or primarily concen-
trated among certain socio-economic groups.

Despite a decline in the number of emigrants from Kerala (Kannan and Hari
2020), remittance inflows remain stable due to higher overseas earnings (Aneja and
Praveen 2022). This points to a quality-over-quantity shift inmigration. However, this
stability could mask deeper vulnerabilities; the COVID-19 pandemic forced many
workers to return home, highlighting the fragility of remittance-dependence (Rajan
2024). As such, long-term reliance on high-wage remitters might not be sustainable.

The composition of Kerala’s emigrant labour force-largely daily wage earners in
the Gulf (Gapen et al. 2009) also shapes the remittance economy. These earnings are
often funnelled into consumption-heavy households, which boosts imports and
suppresses industrial productivity. Olney (2015) argues that remittances can reduce
labour supply and deter productive investment-an important but underexplored
theme in Kerala’s context. Given that remittances are private transfers, their mac-
roeconomic impact depends heavily on recipient behaviour (Ait Benhamou and
Cassin 2021), a factor often sidelined in structural assessments. Behavioural analyses
(Rahim et al. 2022; Sunny et al. 2020) suggest that unless aligned with policy in-
centives, remittance use may reinforce consumption traps rather than development
pathways.

In Sub-Saharan Africa, remittances have been shown to mitigate COVID-related
shocks and promote economic resilience (Nathaniel Oladunjoye 2022). While anal-
ogous lessonsmight apply to Kerala, such comparisons should bemade cautiously, as
differences in fiscal autonomy, social safety nets, and governance structures may
mediate outcomes. Nonetheless, remittances could aid debt sustainability in Kerala
by enabling households to meet obligations and reducing pressure on public welfare
systems (Seshan 2020). Although studies (Rajan 2024; Misra et al. 2023) suggest that
remittances can ease government debt burdens, the lack of consensus on long-term
sustainability underscores the need for contextualized research. The existing liter-
ature highlights the substantial role of remittances in shaping Kerala’s economy,
notably through the enhancement of household income, stimulation of the service
sector, and reinforcement of human capital.
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Nevertheless, two key research gaps remain. First, while the macroeconomic
advantages of remittances are well-documented, there is a paucity of empirical
research investigating their direct influence on Kerala-level debt sustainability, with
Kerala representing a particularly understudied case. Most existing analyses tend to
overlook the fiscal implications of remittance inflows at the subnational level. Sec-
ond, the relationship between household-level remittance utilization and broader
macroeconomic outcomes. This study seeks to address these gaps by empirically
examining the influence of remittance inflows on Kerala’s debt dynamics, with a
view to assessing their potential role in enhancing the state’s long-term debt
sustainability.

3 Theoretical Framework

Oates (2005) second-generation theory of fiscal federalism highlights the role of
external grants from the central government and their impact in creating soft budget
constraints. The theory argues that such grants weaken subnational fiscal discipline
by reducing incentives for responsible budgeting. Bohn (1998, 2008) developed a
widely recognized methodology to assess debt sustainability by modelling the pri-
maryfiscal surplus as a function of the debt-to-income ratio-commonly referred to as
the fiscal policy reaction function. A modified version of this framework remains in
use today.While Bohn originally applied themodel to national governmentswith full
control overfiscal policy, this study adapts it to a subnational context by integrating it
with the Oates theory. Kerala’s persistent reliance on remittances and borrowing to
finance expenditures-more so than most other Indian states-makes the question of
debt sustainability particularly relevant. This adaptation presume full fiscal auton-
omy at the subnational level and evaluateswhether Kerala’s observed debt dynamics
are consistent with the policy tools available to the state, in line with the inter-
temporal budget constraint. Similar applications of this methodology include the
study by Renjith and Shanmugam (2020), which assessed the debt sustainability of
Indian states individually and concluded that Kerala’s debt path was unsustainable.
However, their analysis did not account for remittances in the NSDP, overlooking
their potential role in influencing fiscal sustainability. Research that explicitly in-
corporates remittances into debt sustainability models remains scarce, with a
notable exception being an IMF working paper by Gapen et al. (2009), which
examined the impact of remittances on Lebanon’s debt dynamics.

Debt sustainability is determined when the primary balance-to-income ratio is
dependent on the debt-to-income ratio. Bohn (1998) introduced a fiscal reaction
function to describe this relationship, illustrating how a country’s fiscal balance
influences debt dynamics. This function specifically analyses the impact of changes
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in the fiscal balance on the debt-to-GDP ratio. Furthermore, the reaction function
incorporates additional factors, such as economic growth and fiscal policy, that can
affect this dynamic. If a government accrues debt in the current period, it must
increase the primary surplus in subsequent periods to maintain debt sustainability
(Bohn 2008). Thus, the fiscal policy function can be articulated as follows:

Primary surplus/GSDP = f debt/GSDP( )

Above equation depicts the primary debt sustainability fiscal reaction function
derived by Bohn (1998).

In this research, we utilize Bohn’s (1998) fiscal framework to evaluate the debt
sustainability of Kerala’s economy, while incorporating remittances as a key factor
in the analysis.

3.1 Stylized Facts and Gap

However, as Figure 2 illustrates, the state’s liabilities and debt levels have been
steadily increasing over the years. According to the RBI Report of 2023, Kerala is
considered one of the most debt-vulnerable states in the country. Despite this, the
Kerala economy does not fulfil the conditions outlined in Bohn’s sustainability
framework for debt sustainability (Renjith and Shanmugam 2020), suggesting that it
is not currently on a sustainable debt path. Given the steady flow of remittances, it is
essential to investigate how these financial transfers influence the state’s debt sit-
uation. A thorough debt analysis will provide valuable insights into the role of
remittances in maintaining Kerala’s fiscal stability. However, the financial support
provided by remittances has the potential to manage these liabilities in a sustainable
manner. By alleviating the debt burden on households and the state economy, re-
mittances play an essential role in addressing fiscal challenges. Given these cir-
cumstances, it becomes essential to investigatewhether remittances could play a role
in enhancing the debt sustainability of Kerala’s economy.

3.2 Fiscal Policy Function

The primary objective of this research is to examine the effect of remittances on the
debt sustainability of Kerala’s economy. To achieve this, the study adopts a model
based on the framework developed by Gapen et al. (2009) in an IMF working paper.
This framework, along with the incorporation of remittances, allows for the
formulation of the following equation.
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Primary surplus/NSDP + remittances
= f debt/NSDP + remittances( ) + NSDP + EXP + CG( )

The equation above assesses the relationship between remittances and debt sus-
tainability in Kerala’s economy over the period from 1981 to 2023. In this equation,
remittances have been incorporated (Gapen et al. 2009; Kannan and Hari 2002).
Remittances, offers a more holistic view of the economic resources available to the
state. Also integrating thefiscal policy functionwith (Oates 2005), the variable central
grants (CG) has been included representing the grants from central government to
Kerala (regional) government. The whole adjustment into the model enhances the
precision of our assessment of the role of remittances in supporting the debt sus-
tainability of Kerala’s economy.

4 Data Sources and Methodology

This research is based on data concerning annual international remittances, central
grants to state, Net State Domestic Product (NSDP), liabilities, aggregate expenditure,
and the primary surplus of Kerala’s economy. The dataset spans from 1980 to 2023,
with data from subsequent years including the post COVID-19 period. The time-series
data used in this study is based on the Kerala Migration Survey 2018, which provides
data up until 2020 and Kerala Migration Report 2023, consisting time series data till
2023. The data has been sourced from various institutions, including the working
papers of the Centre for Development Studies (CDS), the International Institute of
Migration and Development (IIMAD), the EPWRF Kerala Economic Review database,
and the Economic and Statistics Department of the Kerala government. Additionally,
the Reserve Bank of India’s (RBI) Inward Remittances Survey provides insights into
the state’s current remittance trends. The remittance data is drawn using the time-
series methodology developed by Kannan and Hari (2020) and as well as the data is
available in Kerala migration report (Rajan 2024). The other all variables are
extracted from the Reserve Bank of India statistics. While this approach enhances
robustness, inherent assumptions may introduce potential errors. Validity is main-
tained through credible data sources; however, fluctuations in estimates may arise
due to policy shifts, exchange rate fluctuations, and broader economic conditions
(Kannan and Hari 2020). All monetary variables were expressed in crore rupees and
adjusted to constant prices using the 2011–12 base year to ensure temporal compa-
rability. To address potential distortions from atypical observations, log trans-
formation was applied for variables other than ratios. Winsorization technique was
also used to variables to limit the limit of extreme outliers. Winsorization is a sta-
tistical method used to stabilize data by reducing the undue impact of extreme

Remittances and Public Debt Sustainability 341



values, wherein observations beyond specified percentile thresholds are replaced
with the nearest values within those limits.

While global financial crises, such as those in 1991 and 2008 are known to have
significantly influencedmacroeconomic variables across many regions, their impact
on Kerala’s remittance inflows and debt profile appears to beminimal. As illustrated
in Figures 1 and 2, both remittances and the state’s outstanding liabilities followed a
broadly consistent trajectory during and after these periods, with only marginal and
temporary deviations. Moreover, the structural factors driving migration from
Kerala, particularly the sustained demand for labour in Gulf economies continued to
exhibit steady growth. There were no major policy reversals or disruptions in
remittance governance or public finance management. To statistically examine the
presence of any structural breaks, the study employs the Bai-Perron test (Bai and
Perron 1998), thereby validating the observed trends and underlying explanations.

4.1 Variables Used

This study uses data on remittances, Net State Domestic Product (NSDP), liabilities,
aggregate expenditure, and primary surplus. The analysis is based on the following
four core variables:
– PM (Primary Surplus to Modified Income Ratio): This ratio represents the rela-

tionship between the primary surplus and NSDP plus remittances. PMmeasures
the fiscal balance in relation to the income available in the economy, factoring in
remittances.

– DM (Debt to Modified Income Ratio): This ratio evaluates the relationship be-
tween the state’s debt and NSDP plus remittances. The debt liability of Kerala
serves as a proxy for debt, with remittances incorporated to assess the state’s
debt relative to its comprehensive income, to include remittance inflows.

– EXPD (Aggregate Expenditure): This variable reflects the total expenditure by
the Government of Kerala, covering all spending activities across various
sectors.

– NSDP (Net State Domestic Product): NSDP measures the total income produced
within Kerala’s economy after accounting for depreciation, acting as an indi-
cator of the state’s overall economic output.

– CG (Central Grants): This variable explains the grants provided by the central
government to the Kerala government.

This study examines how the inclusion of remittances in the economy impacts debt
sustainability. Debt sustainability ismeasured by two key ratios: the primary surplus
to modified income (PM) and the debt to modified income (DM). Government
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expenditure (EXPD) and net state domestic product (NSDP) are transformed using
logarithmic linear specifications to stabilize the data and reduce skewness, making
the dataset more suitable for analysis. The ratios PM (primary surplus relative to
remittances plus NSDP) and DM (debt relative to remittances plus NSDP) remain
central in the model.

Within this framework, the PM ratio serves as the dependent variable repre-
senting fiscal health, while DM, EXPD, CG (central grants), and NSDP are the
explanatory variables. Remittances significantly enhance Kerala’s net domestic
product, so including them in fiscal ratios yields a more realistic assessment of the
state’s debt management capacity. An increase in DM, indicating a higher debt
burden relative to income, typically leads to a decline in PM, reflecting a worsening
budget balance. Higher central grants (CG), which also capture the state’s depen-
dence on the central government for fiscal support, can improve the primary surplus
(PM) by providing additional non-debt resources. Thus, the model demonstrates that
Kerala’s debt sustainability is influenced not only by its own production and fiscal
policies but also by remittance inflows, external fiscal support, and its reliance on
central government transfers.

4.2 Empirical Model

Based on the review of the theoretical and empirical literature, the following func-
tional relationship was framed:

PMt = f DMt, EXPt,NSDPt, PMt, CGt( )

Here, PM is the ratio of primary surplus- NSDP plus remittances. This model re-
gresses the PM with its lags and a set of explanatory variables, including the debt-
NSDP plus remittances.

4.3 FMOLS Model

The Fully Modified Ordinary Least Squares (FMOLS) model is an non-parametric
approach, introduced by (Phillips and Hansen 1990)is employed to examine long-
term relationships among variables within a time-series framework. Its adoption in
this study is justified by several key advantages. First, FMOLS accommodates vari-
ables integrated of order one, allowing the analysis of first-difference stationary
series. Second, it addresses endogeneity, which is particularly relevant here, as
remittances are likely endogenous to fiscal dynamics. Third, FMOLS performs well
with small sample sizes, making it suitable for studies with limited data points.
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Fourth, it offers advantages over Dynamic Ordinary Least Square (DOLS) by more
effectively adjusting for endogeneity, heteroscedasticity, and autocorrelation,
including better handling of lags and leads (Kao and Chiang 2001; Pedroni 2001).

Initially the study uses the Zivot Andrews, Perron and Augmented Dicky Fuller
(ADF) tests to check the presence of unit root or the degree of integration of each
variable. If all the variables appear stationary at first difference but not at level the
study proceeds with the help of Johansen cointegration method to check if the
variables are cointegrated. If the variables are found out to be cointegrated, it con-
firms the presence of long-run relationship (Johansen 1995).

Initially the cointegration is established to ensure the long run relation should
through Johansen cointegration technique. The vector error correction model thus
obtained can be represented as.

ΔZt = ∑
q−1

i=1
ψZt−1 + λ0 + εt

This also can be written as:

ΔZt = ∑
q−1

i=1
ПΔZt−k − ⍴Zt−k + λ1 + et

where,

П = −I + ⍴1 + ⍴2 +… + ⍴t

i = 1, 2, 3… k − 1 and⍴ = 1 − ⍴t − ⍴t −…..⍴t

Where q is the total no of variables in the model, the matrix П captures the long-run
relation between the variables. in the Trace test in Johansen test of cointegration
gives the number of cointegrating vectors. The study conducts the stability tests like
Ramsey RESET, CUSUM and diagnostic test for serial correlation, heteroskedasticity
for FMOLS model using its OLS residuals. OLS residuals are taken for diagnostic
analysis, as FMOLS involves non-linear corrections resulting in the non-standard
character of the residuals (Phillips 1995).

4.4 FMOLS Specification

Developed a model which stands superior among many models at any integration
order. It corrects the simultaneity and small sample bias through the inclusion of
different leads and lags. The specification of the FMOLS model can be specified as
follows:
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ΔPMt = ω0 + ω1Zt + ∑
q

i=−q
βi Δ Zt−i + εt

where, Zt is the vector of explanatory variables ωi are the long run multipliers,
coefficients represented as β the short run dynamics, ‘Δ’ is the first difference
operator, ω0 is the drift and εt is the white noise error term.

5 Results and Discussion

The study’s analysis is conducted using EViews software which spans from year
1980–2023, including the years of COVID-19 pandemic. This study primarily aims to
evaluate the influence of remittances on the debt sustainability of Kerala’s economy,
employing Oates fiscal federalism theory into the Bohn’s fiscal reaction function as
the analytical framework.

In the model, the dependent variable, PM, is defined as the ratio of the primary
surplus to Modified Income (MI), where MI includes remittance inflows. The
explanatory variables are DM, the debt-to-Modified Income ratio; EXPD, CG, the
grants from central to regional government; the aggregate government expenditure
of Kerala; and NSDP, the state’s gross domestic product. PM and DMare derived from
Bohn’s framework with the same denotations above, and this helps in analysing the
debt sustainability status of Kerala due to the remittance inclusion. The NSDP is
included so that the State’s revenue fluctuations are included. Thus, while doing the
analysis, the deviation from remittances will be automatically detected (Kaur et al.
2018). The variable EXPD explains the government expenditure interaction in the
debt sustainability concept (Kaur et al. 2018). There can be a change in government
spending patterns with the inclusion of remittances into the scenario.

5.1 Stationarity Test

The stationarity of both the dependent and explanatory variables was assessed using
a combination of first-generation and second-generation unit root tests, including
the Augmented Dickey-Fuller (ADF) test, the Zivot-Andrews test, and the Perron test.
These tests were employed to determine the order of integration of the variables. The
null hypothesis in all three tests posits the presence of a unit root, indicating non-
stationarity. A p-value <0.05 leads to the rejection of the null hypothesis, suggesting
that the series is stationary. Conversely, a p-value > 0.05 implies the presence of a unit
root, and the variable is tested at the next level of differencing.
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The results revealed that the variables, Primary Surplus to Modified Income
(PM), Debt to Modified Income (DM), Government Expenditure (EXPD), Central
Grants (CG), andNet State Domestic Product (NSDP), are stationary at first difference,
indicating they are integrated of order one, I(1). Based on these findings, the study
employed the Johansen cointegration approach to test for long-run relationships,
followed by the FMOLS (Fully Modified OLS) method for model estimation.

Table 1 presents the detailed stationarity results for each variable, showing the
critical values for both the level and first-difference tests. The corresponding
p-values are reported in brackets, indicating the statistical significance of the test
results.

5.2 Bai -Perron Breakpoint Test

Given the presence of 42 time-series observations, the likelihood of one or more
structural breaks occurring over the period is considerable. To identify the potential
breakpoint, the study employed the Bai and Perron (1998) multiple structural break
test, which identified 2000 as a statistically significant break year.

To validate this finding, the Chow Breakpoint Test was conducted, which
rejected the null hypothesis of no structural break at 2007. This result confirms the
presence of a structural shift in that year. As shown in Table 2, the F-statistic > critical
value, indicating that the break at 2007 is statistically significant. The Chow test

Table : Stationarity tests.

Variable Zivot-andrews
unit root test

Perron unit
root test

ADF unit root test Decision

Level st diff. Level st diff. Level st diff.

PM −. −. −. −. −. −. Stationary at st
(.) (.) (.) (< .) (.) (.) difference

DM −. −. −. −. −. −. Stationary at st
(.) (.) (>.) (.) (.) (.) difference

CG −. −. −. −. −. −. Stationary at st
(.) (.) (.) (.) (.) () difference

NSDP −. −. −. −. −. −. Stationary at st
(.) (.) (>.) (.) (.) () difference

EXPD −. −. −. −. −. −. Stationary at st
(.) (.) (>.) (.) (.) (.) difference

Zivot-Andrews, Perron and ADF unit root tests. Bracket implies the p-value. p-value <. is significant.
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F-statistic is also significant, further reinforcing the evidence of a structural break in
the model during that period.

The Kerala Economic Review (2000–2009) notes that the disruption in the state’s
revenue and expenditure patterns led to increased reliance on market borrowings
even before the implementation of the Fiscal Responsibility and BudgetManagement
(FRBM) Act. This shift was influenced by the People’s Plan Campaign, which devolved
40 % of the state’s plan budget to local governments, resulting in a structural
transformation in budget allocation and fiscal balance (Isaac and Harilal 1997). The
FRBM Act of 2003 further constrained state finances by reducing central grants. This
in short implies decentralisation within decentralization which might have acted
adversely. These changes highlight how national fiscal reforms and global shocks
together reshaped Kerala’s debt sustainability and the evolving role of remittances in
maintaining fiscal balance.

5.3 Cointegration for Long-Term Relationships

After confirming the stationarity of the variables, the Johansen cointegration test
was employed to assess the presence of a long-run equilibrium relationship among
them. The results are presented in Table 3 and include both the Trace test and the
Maximum Eigenvalue test to determine the number of cointegrating vectors. If the
Trace or Max-Eigen statistics exceed their respective 5 % critical values, the null
hypothesis of no cointegration (r = 0) is rejected, indicating a statistically significant
long-run relationship. As shown in Table 3, the Trace test identifies at least five
cointegrating equation at the 5 % significance level. Similarly, the Maximum
Eigenvalue test also supports the presence of two cointegrating equations. In short

Table : Breakpoint tests Bai-Perron and Chow breakpoint test.

Bai perron break test F-statistic Scaled F-statistic Critical value

 vs.  * . . .
 vs.  . . .

Break date  (Sequential & repartition)

Chow test F-statistic P-value

. .*

* Significant at the . level.
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the cointegration test indicates the long-relationship of the debt sustainability of
Kerala.

5.4 FMOLS Regression Results

The equation is estimated by incorporating a structural break through interaction
dummies using FMOLS, capturing the regime shift that occurred after 2000, as shown
in Table 4. Notably, the coefficient for DM, reflecting the impact of remittances on
debt sustainability, is statistically significant and positive in the pre-2000 period
(p-value = 0.001; p < 0.05). However, when interacted with the post-2000-time dummy
(DMD20), the coefficient becomes negative, indicating a structural change in the
relationship. The interactive term (DMD20) captures this shift. The coefficient
of −0.236 reflects the impact of the People’s Plan Campaign for decentralised plan-
ning and increased borrowing post-FRBM, to such an extent that even remittances
could not offset the rising debt burden (Thekkedath et al. 2022). In other words, a 1-
unit increase in the debt-to-income plus remittances ratio led to a 23.6 % decline in
the primary surplus-to-income plus remittances ratio, whereas before the shift, a 1-
unit increase in the same led to a 17.6 % rise in the primary surplus ratio. Notably, in
the pre-2000 period, the coefficient was significant and positive, indicating that
remittances previously supported debt sustainability. Along with post-FRBM effects,
the People’s Plan Campaign for decentralised planning led to increased borrowings
that reversed this trend, which is a serious concern. This can be attributed to a surge
in borrowings that escalated liabilities.

Aggregate expenditure and state income remained statistically significant both
before and after 2000. The continued insignificance of central grants in both periods

Table : Johansen cointegration, cointegration results, unrestricted cointegration rank test (trace and
maximum eigenvalue).

Hypothesized no.
of CE(s)

Eigenvalue Trace Maximum eigen value

Trace
statistic

Critical
value

P-value Max-eigen
statistic

Critical
value

P-value

None . . . . . . .
At most  . . . . . . .
At most  . . . . . . .
At most  . . . .
At most  . . . .

Source: Author’s estimation from EViews software output. Trace test indicates  cointegrating eqn(s) at the . level.
Max-eigenvalue test indicates  cointegrating eqn(s) at the . level.
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can be interpreted through Oates’ second-generation theory of fiscal federalism. This
perspective posits that central transfers have the potential toweakenfiscal discipline
among subnational governments, particularly before 2000, by reducing incentives
for prudent budget management. In the post-2000 era, central grants continued to be
insignificant. Following the People’s Plan Campaign for decentralized planning
(fiscal federalism within fiscal federalism) and Kerala’s increasing dependence on
market borrowings, necessitated by FRBM Act which resulted in decreased central
grants, this insignificance persisted.

The R-squared value is 0.727, indicating that the independent variables explain
72.7 % of the variation in the dependent variable. Moreover, the state’s income
(NSDP) shows a negative relationship with debt sustainability both before and after
2000, indicating that the high and persistent debt burden overshadowed income
growth.

Appendix 1 also presents the DOLS results with an R-squared of 98 %. It shows a
similar outcome as FMOLS, but FMOLS is preferred in the study due to the factors
discussed in the methodology.

5.5 VECM Results

The Error correction vector model used to check short-run dynamics in the FMOLS
estimation is given in Table 4. The ECM for FMOLS model is depicted as:

Table : FMOLS results. Dependant variable: PM.

Variable Coefficient P-value

DM . .*
CG −. .
EXPD . .
NSDP −. *
DM*D −. .*
CG*D . .
EXPD*D . *
NSDP*D −. *
C . *
R-squared .
Adjusted R-squared .

* Significant at the . level.
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ΔPM = μ + ∑
n

j=0
β1ΔDM + ∑

n

j=0
β2ΔEXPD + ∑

n

j=0
β3ΔCG + ∑

n

j=0
β4ΔNSDPt−i − 0.3049ecmt−1 + εt

The VECM captures the short-run dynamics of the system. Consistentwith theoretical
expectations, the negative sign of the coefficient indicates the system’s capacity to
revert to long-run equilibriumafter a short-run deviation. The statistical significance
and magnitude of the coefficient imply a 30.49 % speed of adjustment toward equi-
librium, confirming the presence of a stable long-term relationship among PM, DM,
EXPD, CG, and NSDP. The detailed VECM estimation results are provided in the
Appendix 2. The results from VECM also confirms the long-run relationships.

Both the VECM and FMOLS results acknowledge the presence of stable long-run
relationship aligning with previous findings that emphasize the role of remittances
in easing fiscal pressures in remittance-dependent economies (Ratha 2007; Zachar-
iah and Rajan 2004). The diagnostic tests confirm the overall stability of the model.
The residuals satisfy key assumptions normality, homoscedasticity, and absence of
autocorrelation. The Ramsey RESET test further supports the absence of functional
misspecification. CUSUM and CUSUMSQ stability tests were conducted. Both the
CUSUM test and CUSUM square test indicates stability, with the plot remaining
within the 5 % significance bounds. All diagnostic test results are provided in the
Appendix 3.

Despite substantial remittance inflows, which enter the economy indirectly
through households, the state’s reliance on market borrowings remained high. This
was a result of declining central grants and Kerala’s shift to a new pattern of fiscal
devolution under the People’s Plan (Antony and Renjith 2023). This transformation
underscores the unintended consequences of fiscal federalism, where excessive
dependence on centrally allocated grants can erode state autonomy and constrain
fiscal discretion.

6 Concluding Remarks and Policy Implications

Based on the results, the inclusion of remittances, despite their high volume, does not
appear to benefit the system significantly. Additionally, the deterioration in debt
sustainability can largely be attributed to central transfers, which, under the existing
framework of fiscal federalism, undermine the fiscal health of subnational govern-
ments. The formulation of policies that strategically channel international re-
mittances could play a crucial role in enhancing debt sustainability moving forward.
This study seeks to evaluate the extent to which remittances influence Kerala’s debt
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sustainability. Gaining an understanding of this relationship will offer critical in-
sights that can inform government strategies and lead to the development of policies
designed to optimize the use of remittances, contributing to better fiscal manage-
ment and more sustainable debt levels(Pande 2018).

The analysis of debt sustainability in the context of remittances suggests that
while Kerala’s economy has strong potential for long-term stability, the growing
reliance on borrowings has offset the fiscal benefits of increased remittance inflows.
Despite substantial remittances, debt sustainability has deteriorated, highlighting
the need for a more prudent fiscal strategy especially the non-strategic devolution of
budget.

To fully harness the advantages of remittance inflows, the government must
reduce its dependence onmarket borrowings. This requires amultifaceted approach
focused on strengthening non-debt revenue sources. First, enhancing tax buoyancy
is essential-this includes broadening the state GST base and improving the efficiency
of property and professional tax collection, particularly at the local government
level. Second, mobilizing non-tax revenues is crucial. This can be achieved by
monetizing underutilized public assets through mechanisms such as leasing, or by
promoting public–private partnerships (PPPs). Third, the state should explore the
monetization of high-potential sectors like tourism, where strategic investment
planning can generate sustainable revenueswithout resorting to borrowing. Overall,
by aligning fiscal management with the state’s remittance advantage, Kerala can
work toward a more resilient and sustainable debt profile.

To strengthen the impact of remittances on Kerala’s fiscal health, a key strategy
is to promote formal remittance channels. By improving digital payment infra-
structure and offering incentives such as lower transaction costs, more remittances
can be brought under government supervision. This enables the state to channel
these funds into productive investments, creating broader economic benefits. A
second recommendation is to encourage targeted investment and savings schemes
for Non-Resident Keralites (NRKs). Given the high rate of permanent residency
among migrants, schemes like remittance-linked diaspora or NRK bonds can attract
long-term capital for sectors such as infrastructure, healthcare, and research. These
instruments not only retain migrant contributions but also turn them into tools for
public development. Additionally, remittances can be pooled into designated
development funds, matched with public-private investments to finance essential
projects in high-migration regions. This is especially useful in countering the decline
in remittances from traditional sources like the Gulf. To ensure effective use, the
government must also promote financial literacy among migrant households-
training them to move beyond saving and toward strategic investing, insurance, and
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wealth-building. By enabling remittances to grow professionally, Kerala can both
replace lost inflows and stimulate sustainable economic growth. In doing so, the state
can enhance economic resilience and gradually reduce dependence on debt and
volatile remittance trends. Yet, the study is not without limitations. Its findings are
specifically applicable to Kerala, a subnational economic system operating within a
framework of fiscal federalism. Therefore, the results cannot be generalized to other
contexts. Another limitation is that, althoughWinsorization reduces the influence of
outliers, it may slightly diminish data variability. However, this trade-off enhances
the reliability and stability of the results without significantly compromising the
overall representativeness of the dataset.

In conclusion, while the study’s findings indicate the deterioration of the Ker-
ala’s current debt sustainability, they also highlight the need for policymakers to
pivot towards investment-driven growth by leveraging remittances as capital for
public development, especially when devolving budgets to local governments.
Adopting such policies can promote long-term economic stability and sustainability,
enabling Kerala tomove beyond its historical reliance on remittances and to address
the adverse effects of fiscal federalism.
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Appendix 1

DOLS results

Dependant variable: PM
Variable Coefficient Prob.

DM . .*
CG −. .
EXPD . .*
NSDP −. .*
TRM*D −. .*
CG*D . .
EXPD*D . .*
NSDP*D −. .*
C . .*
R-squared .
Adj R-squared .

*significant at ..

Appendix 2

VECM short run results

Cointegrating eq: Coeff t -stats*

PM(-) .
DM(-) . [−.]
CG(-) . [.]
EXPD(-) .E- [ .]
NSDP(-) −. [.]
DM(-)*D(-) −. [.]
CG(-)*D(-) . [.]
EXPD(-)*D(-) −. [−.]
NSDP(-)*D(-) −. [ .]
C −.

Error correction
D(PM) −. [−.]

R-squared . Adj R-squared .
F-statistic .(.) DW stat .

* Significant if t -stats >|.|
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Appendix 3

Diagnostic and stability tests

VEC residual test results

Correlation
LM test

Normality test Heteroskedasticity
test

Ramsey RESET

LM-
stat

Prob Component Jarque-
bera

Df Prob. Chi-sq Df Prob. t-stats Df Prob.

. . Joint .  . ,. , . .  .

Stability tests: CUSUM

Source: Output from EViews software package.
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Stability tests: CUSUM squared

Source: Output from EViews software package.
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