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Financial institutions depth and growth in Nepal:
Sensitivity to the choice of depth proxy

Keshab Khatri Chettri®*

Abstract: This paper examines the long-run and short-run growth effects of
financial institutions depth in Nepal along with the sensitivity to the choice of proxy
representing financial depth. Using annual time-series data for the period from
1980 till 2019, obtained from Quarterly Economic Bulletins published by Nepal
Rastra Bank, the study employed autoregressive distribute lag (ARDL) model with
bounds testing procedures to examine cointegration. Domestic credit to private
sector, broad money supply, total deposits and financial institution’s assets are used
as proxies for financial institutions depth as indicated by World Bank. Real GDP is
used to measure economic growth and the influence of macroeconomic environ-
ment is accounted by inflation and trade openness. The bounds tests found coin-
tegration in economic growth functions and the regression results revealed that
domestic credit to private sector performed better than other indicators in terms of
its significant contribution to economic growth both in the long-run and the short-
run. Money supply and financial deposits show significant positive contribution to
growth in the long-run. The positive relationship of financial depth indicators with
economic growth also supports the supply-leading (finance-led-growth) hypothesis
in the long-run. Policies must be aimed at efficient allocation of affordable credit to
profitable projects for short-run and long-run growth. Expansionary fiscal and
monetary policy and long-term deposits are highly desirable for the long-run growth
in Nepal.

Subjects: Asian Economics; South Asian Economics; Monetary Economics; Finance

Keywords: ARDL; economic growth; financial depth; financial development; Nepal

1. Introduction

The growth of an economy includes the development of its financial sector and the development
of financial sector takes place with the process of developing and increasing institutions, instru-
ments and markets that can support large investments for economic development. Levine (2004)
has put financial development as improvements in generation of investments information, mon-
itoring of investments, embracing corporate governance, risk management and diversification,
pooling and mobilizing savings to productive sectors, and speeding up trade. These financial
functions then would influence saving and investment decisions and eventually lead to economic
growth. However, financial sector development and its role in economic growth has been debated
for long on their causality relationship. The indispensable role of financial development for eco-
nomic growth is advocated by Goldsmith (1969) and Levine (1997) among others. Lucas (1988),
a neoclassical theorist, on the other hand, argued that the role of financial development is over
stressed in regard to determining economic growth. Moreover Robinson (1952) and Patrick’s
demand-following hypothesis (Patrick, 1966) advocated for the growth in the economy to create

© 2022 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license.
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the demand for financial instruments and institutions. However, the debate to a great extent has
been addressed by the researchers from different parts of the world confirming the finance-led-
growth hypothesis (Adu et al., 2013; Bayraktar, 2014; Christopoulos & Tsionas, 2004; Demirguc-
Kunt & Levine, 1996; Naik et al., 2015).

Financial researchers, mostly based on cross-country analyses, have advocated that it is the
advancement of the financial sector that has played a crucial role in fostering the growth of the
economy at remarkable levels (Levine, 1997, 1998). These cross country studies, however, fail to
consider the differences of economic and political structure and other factors that may vary across
countries. As such, some empirical studies (Al-Yousif, 2002) suggest that the relationship between
financial development and economic growth cannot be generalized across nations, as economic
policies vary from country to country, and thus it is necessary to carry out the research for one
country at a time. Aghion and Howitt (2009) opined that in a country with efficient and trustworthy
banks and financial institutions people are more willing to save and free-up the resources for
investors. Whereas people are not encouraged to saving in a country with malfunctioning banking
institutions. Understanding the causal dispute of finance-growth relationship, this study attempts
to examine the relationship in single country and also focuses to examine the strength of long-run
and short-run relationship of different indicators of financial depth with economic growth.

The assessment of financial sector development and its impact on economic growth depends on
different measures such as depth, efficiency, stability and access. Majority of the existing literature
is focused on financial depth which is concurrently also used to indicate financial development.
Depending on different indicators of measuring financial depth, the empirical findings have pre-
sented different conclusions in regard to impact of such indicators on growth. Moreover, the
relevance of indicators used are also found to be country specific because of legal, political and
institutional differences across the countries (Biplop & Halder, 2018; Le et al., 2019; Puatwoe &
Piabuo, 2017; Tursoy & Faisal, 2018). In the realm of globalization and liberalization, it is also worth
noting how the individual emerging financial markets are functioning and how do they interact
with the economic growth through different financial indicators. Few studies with mixed results
(see Bist & Bista, 2018; Dhungana, 2019; Kharel & Pokhrel, 2012; Paudel & Acharya, 2020; Rimal,
2014; Timsina, 2014) have examined the finance and growth relationship in Nepal and in most of
these studies, financial intermediation has been indicated by one or few of the variables, such as
broad money, domestic credit to private sector, total credit from banking sector, private sector
credit and ratio of financial system asset to total asset. Most of these studies examine causal
relationship between financial development and economic growth and there still remains lack of
consensus on observed relationships and appropriateness of financial depth measure. Hence, the
current study is motivated by observed gap in knowledge in finance-growth area. As such, this
study seeks to contribute to the existing debate on the issue of appropriate measure to proxy
financial institutions depth as well as to uncover the short-run and long-run impact of different
measures of financial institutions’ depth on Nepal’s economy.

Following the introduction, the rest of the paper is organized as follows: Section 2 briefly
presents financial system and economic performance in Nepal. Section 3 outlines brief literature
review. Section 4 introduces empirical methodology and findings are discussed in Section 5.
Section 6 concludes the paper with summary, recommendations and suggestions.

2. The financial sector and economic performance in Nepal

Nepal pursued state-led planned development strategies since 1956 through which government
established public enterprises, kept under control the trade and industry, provided subsidy to
agricultural inputs, encouraged lending of commercial banks, protected the domestic industries
against high tariffs and more. But the output was well below the expectation (population growth
was high to 3 percent per annum in five years from 2.7 percent in 1970-1980, exports was
stagnant at around 5 percent of GDP in 1985/86, imports rose to 17 percent in 1985 from
11 percent in 1975, macroeconomic and foreign exchange crisis was severe (Sharma, 2006). In
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order to bring the macroeconomic engine back on rail, the government underwent economic
reforms by adopting economic stabilization, liberalization and more importantly structural adjust-
ment programmes (SAPs) of the IMF and the World Bank, respectively, in the mid-1980s.

It was only after the establishment of the first bank, Nepal Bank Limited in 1937, formal financial
activities got into play and general public got access to banking transaction. The financial system
gained momentum after the establishment of Nepal Rastra Bank as a central bank of Nepal in
1956 under Nepal Rastra Bank Act 1955. The first development bank, Nepal Industrial Bank was
established in 1957 and second commercial bank, Rastriya Banijya Bank established in 1966. Nepal
Rastra Bank Act 2002 and Banks and Financial Institutions Act 2006 empowered the central bank
with more necessary legal authority for the regulation and supervision of banks and financial
institutions.

Deposit taking and contractual saving institutions form the composition of the Nepalese finan-
cial system where commercial banks, development banks, micro-credit development banks,
finance companies, cooperatives and non-government organizations with limited banking activ-
ities constitute deposit taking financial institutions. On the other hand, contractual saving institu-
tions comprise of insurance, employee’s provident fund, citizen investment trust, postal saving
offices and Nepal Stock Exchange.

After the adoption of liberalization policy in 1980s, new financial institutions entered the market
and the trend kept growing till 2015 as observed in Table 1. However, through the monetary policy
of Fiscal Year 2014/15, NRB announced to raise the minimum paid up capital of commercial banks
to then four times high to Nepalese rupees 8 billion and twenty-four times increment to
Rs. 2.5 billion for the development banks within mid-July 2017. This led to the increase in
commercial banks’ assets from Rs. 1,753,726 million in 2015 to Rs. 4,446,865 million in 2020. As
such, the Bank and Financial Institutions Merger By-laws 2011 that came as encouragement for
consolidation became an indirect compulsion for many small institutions to foster merger and
acquisition thereby increasing capital base. As a consequence, 96 BFIs had taken part in the
merger process till June 2016 to become 35 institutions (NRB, 2016). This led to a huge drop in
the number of development banks and financial companies bringing down the total to 194 in 2020
from 248 in 2015. The Nepalese economy is bank based economy because banks are the dominant
section in the financial system and commercial banks alone occupies around 70 percent of the
total assets of the Nepalese financial system (e.g., 71.9% in 2005, 76.5% in 2010, 80.3% in 2015).
Since liberalization, commercial banks have been extending their services through increase in the
number of their branches. After the adoption of federation system in 2015, the central bank
encouraged the commercial banks to open their branches in every local unit. The monetary policy
of fiscal year 2017/18 assured interest free loan of Rs. 10 million for each branch of A, B and C class
BFIs opened outside the headquarters of remote districts. The central bank along with incentives
also threatened to penalize on any defiance of such directives. As such, the branches of commer-
cial banks rose from 1672 in 2015 to 4436 in 2020.

Financial indicators in Table 2 show significant deepening of the financial sector that could be
attributed to the structural reforms. Broad money as a percentage of GDP rose from 24.73%
(1980-1984) to 86.02% (2015-2019). Credit to private sector has outpaced over the study period
from 8.38% (1980-1984) to 55.52% (2015-2019) relative to GDP and from 50.46% (1980-1984) to
89.32% (2015-2019) relative to total financial deposits. The total deposits have also increased
impressively during the study period. Financial innovation measured by the ratio of narrow money
and broad money has decreased over the years which indicate the need to improve financial
services and credit facilities along with development of the financial instruments. The financial
assets that comprised of assets of central bank and commercial banks in this study is observed to
rise sharply since 1980-84 from 28.89 percent to 100% of GDP during 2015-2019. However,
following the financial structural changes and overall financial deepening thereafter, the economic
growth has not been impressive as it just hovered around 4 percent for the last four decades with
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around 1 percent increase during 1990-1994 and 2015-2019. The inflation remained high for the
first decade after the implementation of structural adjustment programmes which lowered around
by 3% and fluctuated between 3 and 9% thereafter. Although the inflation rate shows huge
fluctuations the same is not reflected on the financial indicators. This is due to cost-push theory
of inflation which largely attribute inflation to non-monetary, supply-side effects changing the
costs of production (Humphrey, 1998) as Nepal heavily relies on imports of petroleum, fertilizers,
construction materials and other raw materials. Other theoretical studies (Boyd et al., 2001; Choi
et al.,, 1996) have also demonstrated non-linear relationship between inflation rate and financial
market development.

3. Literature review

3.1. Theoretical and empirical review

Finance-growth nexus have been envisaged differently across economic studies that tend to differ
substantially and possibly due to differing structure, features and size of markets (Hondroyiannis
et al,, 2005) and thus two basic theoretical arguments are proposed in the literature which are
demand-following and supply-leading hypotheses. The demand-following hypothesis argues that
as the economy grows, it creates demand for financial services and instruments that in turn lead
to financial development and is supported both theoretically and empirically by many (Ang &
Mckibbin, 2007; Apergis et al.,, 2007; Robinson, 1952). The supply-leading hypothesis however
argues that it is the growth in the financial sector that leads to the economic development and
is supported theoretically and empirically by several studies (Bayar et al., 2014; Cojocaru et al,,
2016; Demirguc-Kunt & Levine, 1996; McKinnon, 1973; Naik et al., 2015; Shaw, 1973). Infact, the
liberalization of the financial sector in many low-income economies including Nepal through IMF/
World Bank’s Structural Adjustment Programme (SAP) had the foundations in the seminal works of
McKinnon (1973) and Shaw (1973) who underlined the significance of financial liberalization in
stimulating domestic savings and eventually investment.

The extant literature although stands for financial development to cause economic growth,
there still remain disagreement on the appropriate indicator of financial development because
of different conclusions. Moreover, the relevance of each indicator depends of a particular coun-
try’s legal, political, socio-economical and other institutional variances (Adu et al., 2013).

In a recent study, Khan et al. (2020) studied the role of financial development on the economic
well-being of Pakistan using data from 1981 to 2018. Employing autoregressive distributive lag
(ARDL) model, the results indicated that both domestic credit and money supply have statistically
positive significant impact on GDP per capita. The results also showed that real effective exchange
rate and inflation had significant inverse relationship with economic well-being measured by GDP
per capita in Pakistan. Alsamara et al. (2019) examined the influence of financial development
proxied by broad money supply (M2), trade openness and energy imports relative to GDP in Turkey
over the period 1960-2014. The findings showed that broad money supply and trade openness had
positive impact on real GDP per capita whereas negative impact of energy imports. Using data for
the period 1977-2016, Biplop and Halder (2018) empirically investigated the relationship between
financial development and economic growth in Bangladesh. The study regressed GDP growth on
domestic credit to private sector, broad money, savings, investments and inflation rate using
vector error correction model (VECM) framework. The findings revealed significant long-run caus-
ality running from financial development to economic growth. While examining the impact of
foreign direct investment on economic growth in Sri Lanka, Samantha and Haiyun (2017) observed
that FDI positively impact economic growth in the short-run and long-run but the relationship was
not significant. Domestic investment however was significant in determining economic growth.
Trade openness and labour force showed positive but insignificant coefficients. Puatwoe and
Piabuo (2017) employed ARDL approach to examine the impact on economic growth of
Cameroon by three indicators of financial development: broad money, domestic credit to private
sector and deposit as a percentage of GDP. The results revealed that in the long-run all the
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indicators showed positive significant influence on economic growth. In the short-run, however,
only money supply showed significant positive influence, but domestic credit to private sector and
deposits showed negative non-significant influence. In Cyprus, Tursoy and Faisal (2018) used total
bank deposits as the financial depth along with inflation revealing the result that financial depth
has significant positive and inflation has significant negative impact on the economic growth in the
long-run. Adu et al. (2013) investigated the long-run growth effects of financial development in
Ghana and observed that credit to private sector have significant positive impact on economic
growth whereas broad money supply is observed not conducive to economic growth with negative
significant coefficient. Trade openness and inflation are also observed to cause negative impact on
the economic growth in the long-run. Audu and Okumoko (2013) used annual time series for the
period 1970-2012 in Nigeria to examine the co-integration between financial development and
economic growth. The results revealed that lending rate.

The association of the banking indicators are also different in many cross country studies. Sethi
et al. (2022) investigated relationship between financial development, FDI, trade openness,
domestic investment and labour force with GDP per capita in India, Sri Lanka and Pakistan for
the period 1990-2018. The findings showed that FDI and financial development measured by
domestic credit to private sector had positive impacts on the economic growth variable. Le et al.
(2019) examined the relationship between financial depth and economic growth among ASEAN+3
countries for the period 2000-2014. The results showed immediate impacts of domestic credit and
broad money (M3) to be significantly negative whereas significantly positive in lag 1. Market
capitalization another measure of financial depth was observed to have significant positive impact
immediately and negative in lag 1. Labour force did not show significant impact on economic
growth whereas net interest margin and capital formation showed significant negative and
positive impacts, respectively. Bist and Read (2018) investigated finance-growth nexus in 16
selected low-income African and non-African countries over the period 1995-2014. The study
used credit to private sector to represent financial development and also incorporated control
variables, such as gross fixed capital formation, trade openness, inflation and labour force. The
long-run estimates indicated positive and significant impact of financial development on economic
growth represented by real GDP. Trade openness, inflation and labour force also revealed to cause
significant positive impact on economic growth. Guru and Yadav (2019) in BRICS countries revealed
that credit to deposit ratio, domestic credit to private sector and money supply showed positive
and significant relationship with economic growth but in the presence of stock market indicators.
Chaitip et al. (2015) studied the impact of money supply on economic growth in ASEAN countries.
The short-run findings brought out significant negative impact of money supply (M1) on economic
growth in Indonesia, Philippines and Laos. Masoud and Hardaker (2012) investigated the affect of
financial market and banking sector development on economic growth of 42 emerging markets
over 12 years. They regressed GDP per capita on stock market size, liquidity and efficiency as well
as banking assets and credit to private sector with control variables inflation, trade openness and
economic freedom ratio. Among 8 different models used, the findings of majority of them reveal
positive and significant relationship of banking and financial market variables with economic
growth. Anwar and Cooray (2012) using panel data over the period 1970-2009 examined the
impact of interaction of financial development and quality of governance on economic growth in
seven South Asian countries. The results of system GMM showed that money supply, bank assets
and domestic credit have significant positive influence in the South Asian countries excluding
Maldives and Bhutan.

In the Nepalese context, Kharel and Pokhrel (2012) found that banking sector play a key role in
economic development. Similarly, Timsina (2014) found positive effect of bank credit to the private
sector on the economic growth in the long run. In another study, Bist and Bista (2018) found that
long-run causality is unidirectional from financial development to the economic growth in case of
Nepal and credit to private sector proxy for financial development has a significant positive impact
on economic growth both in short-run and long-run, whereas inflation has significant positive
impact in the long-run but non-significant negative relationship in the short-run. Paudel et al.
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(2018) observed that broad money supply negatively but insignificantly impacts economic growth
where as domestic credit to private sector impacts positively with significant coefficient. Dhungana
(2019), shows that there is a long-run significant positive impact of financial system deposit and
negative significant impact of domestic credit to private sector on economic growth. In a more
recent study, Paudel and Acharya (2020) found that broad money supply, domestic credit by
banking sector and domestic credit to private sector have long-run significant positive impact on
economic growth. In short-run, however, the coefficients are not significant with positive coeffi-
cients for all except for broad money.

The existing literature reveal the use of different measures of financial depth (domestic credit to
private sector, money supply, bank assets, financial system deposit), control variables (inflation,
labour force, trade openness, investment) in the study of finance-growth nexus with mixed results.
This inconsistency in the findings necessitates to examine the association of financial institutions
depth indicators and economic growth in Nepal as well as examine the influence of different
financial depth indicators on the economic performance.

3.2. Objective and hypothesis

There is no consensus in the literature regarding the finance-growth relationship as well as
choosing of appropriate proxy to represent financial depth which in many studies has been
portrayed as financial development, financial institutions development or financial intermediation.
The studies in low income economies on the finance-growth nexus is meagre and the studies
undertaken in Nepalese perspective is very less and inconclusive. The objective of this paper is to
contribute to the empirical evidence on finance-growth nexus, by identifying the significance of
different measures of financial institutions depth on economic growth.

In addition to identifying appropriate depth measure, this study will test the following hypoth-
eses within financial development and economic growth framework.

» Demand leading hypothesis: economic growth cause financial sector development in Nepal.
+ Supply leading hypothesis: financial sector development cause economic growth in Nepal.

4. Data, variables, model specification and econometric methodology

4.1. Data collection

The current study uses annual time-series data and the period of analysis is from 1980 to 2019
(40 years) which covers adoption, execution and post liberalization period. The sample period
around 40 is fairly used in annual time series analysis of cointegration (Ho, 2019; Olokoyo et al,,
2020; Puatwoe & Piabuo, 2017). Depending on the availability of data, the study employs private
sector credit to GDP, financial institution’s assets to GDP, broad money supply to GDP and total
deposits to GDP as different proxies of financial depth as outlined by The World Bank. The
economic performance is measured by real GDP and the influence of macroeconomic environment
is assumed by incorporating inflation and trade openness as control variables. The data for all the
variables are calculated and obtained from various issues of Quarterly Economic Bulletin published
by the central bank Nepal Rastra Bank (NRB). The real GDP and consumer price index are measured
at base year 2010/11.

4.2. Variables description

Financial depth variables are taken based on the World Bank financial development indicators and
based on their usage in different empirical studies. Table 3 provides description of dependent,
explanatory and control variables with references.

4.3. Model specification
The empirical relationship between financial depth and economic growth is adapted following the

studies of Christopoulos and Tsionas (2004) and Tursoy and Faisal (2018). In this simple model,
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Table 3. Computation of variables and references

Variables Abbrev. Description Reference

Growth RGDP Real GDP Base year 2011 | Alsamara et al. (2019); Le
et al. (2019); Bist and
Read (2018); Manu et al.

(2011)
Credit to private sector CPS Domestic credit to private | Sethi et al. (2022); Le
sector (% of GDP) et al. (2019); Bist and

Read (2018); Biplop and
Halder (2018); Adu et al.

(2013)
Financial Institutions’ FIA Bank assets (% of GDP) Masoud and Hardaker
assets (2012); Anwar and
Cooray (2012)
Broad Money Supply M2 M2 (% of GDP) Alsamara et al. (2019);

Puatwoe and Piabuo
(2017); Adu et al. (2013)

Total financial deposits TFD Total financial deposits Tursoy and Faisal (2018);
(% of GDP) Adu et al. (2013)
Trade openness OPEN Total exports and imports | Sethi et al. (2022);
(% of GDP) Alsamara et al. (2019);
Bist and Read (2018)
Inflation rate INF [(CPI;—CPI,.1)/CPIt-1] Bist and Read (2018);
Base year 2011 Biplop and Halder (2018);

Tursoy and Faisal (2018);
Manu et al. (2011)

Source: Author’s compilation.

financial depth variable is included in an endogenous growth model which shows how indicators of
financial depth through economic relations reveal to have impact on the economic growth

Y = 60 + 61FID¢ + 8,Z¢ + (1)

where u; denotes the white noise; Z denotes a vector of control variables of growth including
inflation (INF) and trade openness (OPEN) to proxy total exports and imports; Y is real output
proxied by real GDP (RGDP); FID denotes a vector of proxies for financial depth comprising private
sector credit to GDP (CPS); financial institution’s assets to GDP (FIA); broad money to GDP (M2) and
total financial deposits to GDP (TFD). All variables are in natural logarithm except for descriptives
and correlations. The control variable inflation is used to capture the influence of macroeconomic
environment. Theoretically inflation (macroeconomic instability) may have inverse relationship
with growth through reducing the investment (Fischer, 1993) and thus the capital stock accumula-
tion. Trade openness indicates the level of trade liberalization there by access beyond the national
trade boundaries. Technology is an endogenous variable in growth models and with the increase of
trade openness, developing countries get access to global technologies thereby enhancing pro-
ductivity and efficiency (Samantha & Haiyun, 2017).

4.4. Empirical methodology

The study models long-run and short-run relationship between financial depth and the economic
growth time series data for which ARDL cointegration analysis is conducted after confirming that
the variables are stationary below the second difference.

4.4.1. Unit root tests

The unit root properties of macroeconomic data were evidenced in the seminal work of Nelson and
Plosser (1982) revealing unit root in 13 out of 14 long-term annual macroeconomic time series in
the United States by employing Dickey and Fuller (1979) unit roots test. However, Perron (1989)
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Table 4. Descriptives and correlations for selected series

RGDP CPs M2 TFD FIA OPEN INF
Descriptive statistics
Mean 1083956.00 29.45 47.60 37.41 4491 31.57 8.51
Maximum 2339741.00 75.41 92.83 81.86 79.53 41.72 21.05
Minimum 378963.30 7.98 22.63 14.93 19.45 19.83 2.43
Std. Dev. 541059.10 19.60 20.07 18.98 17.21 6.74 3.82
Skewness 0.60 0.70 0.68 0.77 -0.01 -0.48 0.86
Kurtosis 2.35 2.48 2.47 2.59 1.81 1.79 4.39
Jarque 3.07 3.68 3.52 4.27 2.32 3.99 8.12
Bera
p-value 0.22 0.16 0.17 0.12 0.31 0.14 0.02

Observations 40 40 40 40 40 40

40

Correlation matrix

RGDP 1

CPS 0.993 1

M2 0.992 0.995 1

TFD 0.992 0.996 0.999 1

FIA 0.909 0.906 0.916 0.899 1

OPEN 0.629 0.610 0.617 0.593 0.811 1

INF -0.384 -0.386 -0.396 -0.381 -0.534 —0.454 1

Source: Author’s calculations.
RGDP in million Nepalese currency; CPS, M2; TFD; FIA; OPEN and INF in percentages.

contended this result stating the failure to account for structural changes in the data and thus
incorporated an exogenous structural break for 1929 crash and reversed Nelson and Plosser (1982)
conclusions for 10 of the 13 series. Again, Zivot and Andrews (1992) argued in favour of an over
rejection of unit root hypothesis with exogenous priory based structural break and thus by
incorporating a single endogenous break, they were unable to reject unit root hypothesis for
GNP deflator, money stock, real GNP per capita and real wages of Nelson and Plosser (1982) series
whose unit root hypotheses were rejected by Perron (1989). Lumsdaine and Papell (1997) allowed
for two endogenous breaks in trend and were unable to reject unit roots in more series than Zivot
and Andrews (1992) but less than Perron (1989). In this backdrop, the relevance of unit root tests
with structural breaks overpowers the conventional tests such as Dickey-Fuller. However, in Zivot-
Andrews test and Lumsdaine-Papell test, the critical values are derived assuming no break(s)
under null hypothesis. This assumption leads to size distortions and the conclusion could be
made in favour of trend stationary when actually it is non-stationary with breaks (Lee &
Strazicich, 2003b). To address this issue, one break Lagrange Multiplier (LM) unit root test as
substitute to Zivot-Andrews test was suggested by Lee and Strazicich (2004) and two breaks LM
unit root test as alternative to Lumsdaine-Papell test was suggested by Lee and Strazicich (2003b).
This study uses conventional Augmented Dickey-Fuller (ADF) unit root test (Dickey & Fuller, 1979)
along with LM unit roots test with two structural breaks to confirm if the series follow integration
requirement for cointegration analysis.

4.4.2. Autoregressive distributed lag model (ARDL)

The current analysis uses the autoregressive distributed lag model (ARDL) suggested by Pesaran
et al. (2001) to investigate the long-run relationship between economic growth and financial
development indicators. ARDL approach has many advantages over other cointegration estimation
methods. ARDL bounds test approach can be used regardless of whether the chosen regressors are
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integrated at level or first difference [I(0) or I(1)] but not I(2) because in this case it would normally
invalidate the results (Adu et al., 2013). Second, the ARDL technique unlike other cointegration
methods are not sensitive to the size of sample as it can provide more consistent coefficients in
a small sample size as well (Panopoulou & Pittis, 2004). In analyzing long-run relationship between
the economic growth as represented by real GDP per capita and financial institutions depth
indicators, the study uses bounds testing procedures for cointegration test within the ARDL frame-
work. The ARDL model of equation (1) can be mathematically written as

p q , ro,
Yi =ag + Z ﬂiyt—i + z }’JFIDt,J + z 5th—k + &t (2)
= j=0 k=0

The analysis incorporates four models/equations undertaking each indicator of financial institu-
tions depth as predictor variable along with inflation and trade openness as controlled variables. In
order to examine the cointegration, the ARDL bounds testing involves the estimation of unrest-
ricted error correction model presented in equation (3)

p
AYe = ag + 11Ye1 + AoFIDt 1 + 432t 1 + X ryjAY e
=1

q r 3
+ X v3AFIDyj + ¥ 3 Ak + &t @)
=0 K=0

Jj=

where qag is a drift component, A is the first difference operator and other variables as defined in
section 4.2. The coefficients 4; — 13 represent the long run coefficients and y; — y3 represent short
term dynamics of the model. The values (p,q,r) are the selected number of optimum lags for
cointegrating equations based on Schwarz Criteria (SC).

4.4.3. ARDL cointegration test and error correction model (ECM)

The bounds test for cointegration is based on the Wald-test (F-statistic). We verify the existence of
cointegration by testing the null hypothesis of no cointegration Hy: 1; = 1; = 43 = 0 against the
alternative hypothesis of presence of cointegration Hq: 1;#1,#43#0 in equation (3). The variables
are cointegrated if we reject the null hypothesis. Two sets of critical F values at I(0) and I(1) have been
provided by Pesaran and Shin (1999) and Pesaran et al. (2001) for large samples and for small sample
size ranging from 30 to 80 by Narayan (2005). It is essential to note that the critical values based on
large sample size deviates significantly from that of small sample size (Narayan, 2004a, 2004b, 2005).
Thus, critical values constructed by Narayan (2005) are used in this study to compare the calculated
F-statistic and confirm the existence of long-run relationship if any. If the F-statistic falls below the
lower bound values, we do not reject the null hypothesis of no co-integration. In contrast, if the
F-statistic is greater than the upper bound values we reject the null hypothesis. However, the test is
inconclusive if the F-statistic falls between the lower and the upper bound critical values.

If the cointegration is established, the next step involves formulation and estimation of long-run
ARDL model using the OLS procedure in equation (2). Finally, it involves the formulation and
estimation of short-run dynamics based on the restricted error correction model using the follow-
ing reduced form:

P q r
Ayt =ap + Z 71|'Ayt7i + Z ]/ZjAFIDt,j + Z y?,kAZt—k + ﬂECTt_l + &t (4)
i=1 j=0 k=0

where ECTy_, is the lagged value of error correction term. ECT indicates both long-run causality and
the speed of adjustment. The coefficient of the error correction term x is expected to be negative

Page 11 of 23



Khatri Chettri, Cogent Economics & Finance (2022), 10: 2087288 O‘ZK;' Cogent Py economics & ﬁ nance
https://doi.org/10.1080/23322039.2022.2087288

which implies that when variables drift apart from the equilibrium in the short-run, they can
quickly correct back to their equilibrium levels.

The study also applies residual diagnostics such as normality of residuals, test for serial correla-
tion and heteroscedasticity and functional form to check the model misspecification if any along
with model stability using CUSUM and CUSUMSQ.

5. Empirical results and discussion

5.1. Descriptives and correlation

Table 4 contains basic statistics and correlation coefficients of the variables under study. The
average real output during the study period is Rs. 1083.956 billion with minimum of
Rs. 378.963 billion to maximum of Rs. 2337.741 billion. All the financial indicators also show
great variations. The control variable trade openness however is observed to have been doubled
during the study period. The result of Jarque Bera shows that all the series are normally distributed
except for inflation. The correlation matrix shows high and positive correlations among the
financial depth indicators as well as with real GDP except for inflation which is negatively corre-
lated with all the variables. The correlation coefficients indicate that increase in credit to private
sector, broad money, financial deposits and financial institutions assets could contribute to the
economic growth. Likewise more open the international trade higher the economic growth as
indicated by correlation. Correlation also shows that increase in price lowers the aggregate
demand.

5.2. Unit root tests without and with breaks

ARDL model requires that all the series to be analyzed be either integrated of order zero, I(0) i.e., at
level or at order one, I(1), i.e., at first difference. In order to ascertain that the variables under
study are not integrated of order two, I(2) or higher, the study employed Augmented Dickey-Fuller
(ADF) unit root test without structural breaks and Lee and Strazicich LM unit root test with two
structural breaks. ADF results in Table 5 show that all the variables are integrated at the first
difference except for inflation which is integrated at level. Examining the stationarity of the series
in the presence of structural breaks, the results of LM unit root test also show all variables to be
non-stationary at level with two structural breaks except for financial institutions asset.

The first break in the financial series are observed to occur during 1990s and are associated with
the implementation of Liberalization policies in late 1980s. The break in the series can be attrib-
uted to restoration of democracy with multi-parties government in 1991; Privatization Act, 1994
enacted to increase productivity by enhancing efficiency of state owned enterprises and also
encouraging participation of private sector in such enterprises for overall economic development.
Other possible reasons for the first break in financial indicators could be attributed to sector reform
programs such as allowing commercial banks to accept current and fixed deposits in foreign
currencies in 1985; introduction of World Bank Structural Adjustment Program I in the year 1986
and Program II in the year 1989. The first break in inflation is associated with the Asian Financial
Crisis of 1997-98 and the second break is associated with the Global Financial Crisis of 2008-09.
The second breaks in most of the financial series occur in 2000s and these breaks can be attributed
to Asian Development Bank Rural Finance Sector Development Cluster Program I and II in the year
2006 and 2010, respectively, in Nepal. The GDP grew by an estimated 5.2% in fiscal year 2014 up
from 3.5% in the fiscal year 2013 and the growth is associated with increased agricultural harvest,
recovery in construction and high remittance income (ADB, 2014).

5.3. ARDL cointegration test, long-run and short-run estimates

The results of bounds tests are presented in Table 6 and critical values of bounds tests are
presented in Table 7. The optimal lags for model selection were taken using Schwarz Criterion
which requires that lag length be chosen on the basis of smallest critical value. Control variable
trade openness is excluded in the fourth model to avoid the chances of multicollinearity as there
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Table 6. Bounds tests

Function Model F-statistic Outcome
FInRGDP [InRGDP |InCPS InINF InOPEN] (1,0,0,1) 44.20 Cointegrated
FinRGDP [InRGDP |InM2.IniNF InOPEN] (1,1,0,1) 36.32 Cointegrated
FInRGDP [InRGDP |InTFD.InINF InOPEN] (1,1,0,1) 34.33 Cointegrated
FinRGDP [InRGDP |InFiA,IniNF] (1,0,0) 46.75 Cointegrated

Source: Author’s calculation.

Table 7. Critical values of ARDL bounds test

k=3 k=2
Level of
significance (%) Lower bound Upper bound Lower bound Upper bound
10 2.618 3.532 2.845 3.623
5 3.164 4.194 3.478 4.335
1 4.428 5.816 4.948 6.028

Source: Case II, Narayan (2005, p. 1987), finite sample n = 35.

exist high correlation between financial institutions’ asset and trade openness. The upper bounds
and lower bound values are obtained from Table Case II: Restricted intercept and no trend
(Narayan, 2005). Wald F-statistics calculated for all the models are above the upper bound critical
value at 1% level of significance. Thus, we fail to accept the null hypothesis of no cointegration and
conclude that there is cointegration or long-run relationship between real RGDP and other regres-
sors based on ARDL cointegration. The existence of cointegration will be further confirmed by the
coefficient of error correction term in restricted error correction model estimation.

Table 8 presents the results of our estimation of long-run impacts of financial depth indicators on
economic growth in Nepal, derived by employing long-run OLS estimation of ARDL equation (2). Each
of the four variables of interest is treated as the independent variable in each of the models estimated
whose dependent variable is real GDP. In all the models, the proxy measures for financial depth have
positive and statistically significant coefficients providing the evidence for long-run and statistically
significant positive relationship of CPS, M2 and TFD with RGDP. The elasticity 0.77 of CPS suggests that
one percentage point rise in the domestic credit to private sector as a ratio of GDP causes the real GDP
toincrease by 0.77%. The positive contribution of CPS on economic growth in the long-run is consistent
with different empirical findings (Adu et al., 2013; Biplop & Halder, 2018; Khan et al., 2020; Puatwoe &
Piabuo, 2017; Tursoy & Faisal, 2018). In the Nepalese context, the results follow the findings of Timsina
(2014), Bist and Bista (2018), and Paudel and Acharya (2020) but contradicts with the findings of
Dhungana (2019). The second model shows that one percentage point increase in broad money supply
as a ratio of GDP causes the real GDP to rise by 1.22%. Money supply causing economic growth in the
long-run is supported by the findings in the empirical studies (Alsamara et al., 2019; Guru & Yadav,
2019; Khan et al., 2020; Puatwoe & Piabuo, 2017) and in contrast to the findings of Adu et al. (2013).
The result supports the outcome of Paudel and Acharya (2020) in Nepal. Similarly, one percentage
point rise in total financial deposits cause the GDP to increase by almost 1%. The long-run positive
influence of financial deposits is consistent with the findings of Puatwoe and Piabuo (2017) and Tursoy
and Faisal (2018) and in Nepal to the findings of Dhungana (2019). Although the coefficient is positive
banks’ asset did not show significant influence on economic growth in Nepal which is found to be
significant in cross countries studies (Masoud & Hardaker, 2012; Sajid & Cooray, 2012). In regard to the
control variables considered to accommodate the macroeconomic influence, inflation is observed to
relate negatively with economic growth in all the models except in model with financial institutions
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Table 10. Robustness tests

Diagnostic tests
Functions Estimates X2NOR Xsc X2her Freser
Finscop nkGo [nchs nnE@sbatatistic 0.867 4.401 3.815 1.633
p-value 0.648 0.111 0.576 0.21
FinrGoP (InRGDP Inm2. inivA REReRLALTSEIC 1.788 1.563 9.185 1.914
p-value . 0.408 0.211 0.163 0.176
FinhGop [mrcop inTeD minF@EhEEALIStiC 1.791 1.443 9.543 1.249
p-value 0.408 0.229 0.145 0.272
Finrap [iInRGDP |InFiAininA €ST Statistic 0.297 1.265 1.165 2.841
p-value 0.861 0.261 0.648 0.101

Source: Author’s calculation.

Note. NOR, Jarque Bera test of normality; SC, Lagrange Multiplier test for serial correlation; HET, Breush-Pagan-
Godfrey test for heteroscedasticity; RESET, Ramsey RESET test for for model specification.

assets where the relationship is positive but insignificant. Thus, inflation may not be able to predict
long-run economic growth in Nepal. The negative relationship of inflation is consistent with the
findings of Tursoy and Faisal (2018) and Adu et al. (2013). Likewise, trade openness is observed
being positively related in two models with M2 and TFD as predictors. However, with CPS as indepen-
dent variable, trade openness reveal negative relationship although not significant. The positive
(negative) relationship of trade openness with economic growth in the long-run contrasts (supports)
to the findings of Adu et al. (2013).

The short-run elasticities presented in Table 9 however reveal contrasting results as compared to
long-run outcomes except for credit to domestic sector. The credit to private sector is observed to
significantly contribute to the economic growth in Nepal in the short-run at 10% level and the outcome
is consistent to the findings of Bist and Bista (2018) for Nepal but in contrast to the findings of Puatwoe
and Piabuo (2017). The money supply is not observed to significantly cause the economic growth
rather the relationship is negative as evidenced by Paudel et al., (2018) and Paudel and Acharya (2020)
but in contrast to the findings of Puatwoe and Piabuo (2017) but in consistent to the findings of Chaitip
et al. (2015) for few Asian countries. The total financial deposits is also observed to negatively impact
the growth in the short-run as opposed to the findings of Puatwoe and Piabuo (2017). Financial
institutions assets proxied by bank assets to GDP shows insignificant non-linear negative elasticity in
the short-run. The inflation in the short-run too portrays insignificant negative relationship with growth
in three models whereas negative but significant in the model with financial institutions assets.
However, trade openness is observed to significantly and positively contribute to the growth in the
short-run in all the models. The results in Tables 8 and 9 confirm the supply-leading hypothesis or
finance-led growth in the long-run if broad money supply and financial deposits are taken as proxies
for financial depth. The credit to private sector in the other hand confirms the finance-led growth in
both the short-run and the long-run.

Table 9 also presents the coefficient of lagged ECT terms of all the models. In the model with CPS,
the coefficient of ECT(-1) is —0.08 and is statistically significant even at 1% level. This outcome reveals
that the real GDP converges to equilibrium in the long-run with 8% speed of adjustment via the
channel of domestic credit to private sector. Alternatively, in case of disequilibrium in the short-run, 8%
of the departure in the previous period is corrected within the current year. The negative and
significant coefficient also confirms the cointegration and shows that CPS Granger causes RGDP in
the long-run. The system converge to equilibrium in the long-run for all the models except for model
with financial institutions assets. The positive coefficient of ECT(-1) in model with financial institutions
assets confirms the nonexistence of cointegration between RGDP and FIA and thus only the short-run
coefficients can be considered for further implication in regard to FIA as financial depth indicator.
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5.4. Diagnostic and stability tests

The results of model fits and stability checks to confirm the validity of the research findings are
summarized in Table 10 and Figure 1. Diagnostics of all four models show that residuals are
normally distributed as evidenced by Jarque-Bera test. The Lagrange Multiplier serial correlation
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test confirms that there is no serial correlation and Breusch-Pagan-Godfrey heteroscedasticity test
confirms homoscedastic residuals in all the models. The results of Ramsey RESET test shows that
all the models are correctly specified as evidenced by F-statistics.

Cumulative sum of recursive residuals (CUSUM) and cumulative sum of square of recursive
residuals (CUSUMSQ) tests are used to test the parameter stability in the models. CUSUM test
recognizes systematic changes in the regression coefficients, while the CUSUMSQ test identifies
sudden constancy changes in the regression coefficients. Figure 1 show that all the plots of both
CUSUM and CUSUMSQ for each model lie within the critical bound of 5% confidence interval. The
results indicate absence of instability of the regression coefficients and confirm that all the four
models are stable. The overall results show that the models under study are fit and stable.

6. Conclusion and recommendation

This study examined long-run and short-run growth effects of financial institutions depth using
different indicators and the sensitivity to the choice of proxy representing financial depth. The
cointegration is tested using ARDL bounds testing approach on the series examined for unit roots
in the presence of two structural breaks. Financial institutions depth is measured by four different
indicators such as credit to private sector, broad money supply, financial deposits and financial
institutions assets all relative to GDP. Moreover, the macroeconomic environment is assumed by
including inflation and trade openness in regression models.

The ARDL long-run estimates and error correction model for short-run dynamics reveal signifi-
cant long-run and short-run influence of credit to private sector on economic growth. This indicate
that the efficient allocation of domestic credit to profitable projects via private sector has
a prospect of bettering economic activities and consequently the economic growth in both long-
run and short-run. The positive significant long-run and negative insignificant short-run coefficient
of money supply indicate that using financial institutions to increase money supply will lower the
price of borrowing and increase consumption leading to economic growth in the long-run in Nepal
but may adversely contribute to growth in the short-run possibly because of high inflation. The
increase in financial system deposits indicate the rising possibility of extending long-term loan
amounts which will be utilized in the productive sectors and may contribute toward the economic
development in the long-run. However in the short-run, the bank deposits are observed to have
inverse relationship with growth possibly because bank deposits are dominated with short-term
deposits that may indicate over liquidity in the financial system and deposits cannot be used
efficiently in productive sectors. The financial institutions assets however show no significant
impact on the economic growth both in the short-run and the long-run. This justifies with overall
estimations of the three indicators that financial depth as a whole contributes to economic growth
in the long-run than in the short-run. However, considering the individual indicator of financial
depth, credit to private sector is observed to contribute to the economic growth in both short and
long-run. Financial institutions asset is not a significant influencer of economic growth in Nepal. In
regard to macroeconomic environment, trade openness seems to contribute more to the economic
development in the short-run. Inflation, on the other hand, shows opposite relationship with the
economic growth. The overall result also supports finance-led growth or supply-leading hypothesis
in the long-run in case of Nepal.

Following the key findings of the study, it is recommended that policy makers choose appro-
priate financial depth indicator as policy instrument. As evidenced by the results, domestic credit
to private sector seems to be more appropriate considering short-run and long-run application.
Thus, in context of low income economy like Nepal, policies giving access to credit to private sector
including small and medium enterprises, would enhance productivity of agriculture, manufacturing
and industry to generate employment, increase household income, increase consumption and
thus economic growth as a whole. The result also indicate that expansionary monetary and fiscal
policy causing excess money supply contribute to the growth in the long-run but could be inimical
to economic growth in the short-run although the coefficient is not significant. The policy makers
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and regulators should bring policies to increase long-term deposits in financial institutions as they
can be used for long term investments causing enhanced output and growth. Policies to resize the
assets of financial institutions should be made appropriately as the result suggests no significant
impact of assets on growth although the direction of relationships alter in short-run and the long-
run. Finally, macroeconomic environment should be controlled by taming inflation and formulating
policies to expand international trade by specifically increasing exports and reducing imports.

The current study used four out of five indicators of financial depth outlined by the World Bank
to examine their impact as well as their competency as depth proxy. Future researchers can do for
other dimensions of financial development such as access, efficiency and stability. Future studies
can also incorporate other control variables such as interest rate, savings and investments to
account for the macroeconomic environment. Remittance being one of the major contributors in
the financial system of Nepal, it can also be included in the finance-growth relationship to examine
how it affects the model. The causal relationships of finance-growth nexus can also be examined

in the future research.

Funding
The authors have no funding to report.

Author details

Keshab Khatri Chettri*

E-mail: keshablkhatri@gmail.com

ORCID ID: http://orcid.org/0000-0003-4743-5426

! Faculty of Management, Tribhuvan University,
Kathmandu, Nepal.

correction

This article has been republished with minor changes.
These changes do not impact the academic content of
the article.

Disclosure statement
No potential conflict of interest was reported by the
author(s).

Citation information

Cite this article as: Financial institutions depth and growth
in Nepal: Sensitivity to the choice of depth proxy, Keshab
Khatri Chettri, Cogent Economics & Finance (2022), 10:
2087288.

References

ADB. (2014). Macroeconomic update. Asian Development
Bank, 2(1). https://www.adb.org/sites/default/files/
institutional-document/34129/files/macroeconomic-
update-nepal-feb-2014.pdf

Adu, G., Marbuah, G., & Mensah, J. T. (2013). Financial
development and economic growth in Ghana: Does
the measure of financial development matter?
Review of Development Finance, 3(1), 192-203.
https://doi.org/10.1016/j.rdf.2013.11.001

Aghion, P., & Howitt, P. (2009). The economics of growth.
MIT Press.

Al-Yousif, Y. K. (2002). Financial development and eco-
nomic growth: Another look at the evidence from
developing countries. Review of Financial Economics,
11(2), 131-150. https://doi.org/10.1016/51058-
3300(02)00039-3

Alsamara, M., Mrabet, Z., Barkat, K., & Elafif, M. (2019). The
impacts of trade and financial developments on
economic growth in Turkey: ARDL approach with
structural break. Emerging Markets Finance and
Trade, 55(8), 1671-1680. https://doi.org/10.1080/
1540496X.2018.1521800

Ang, J. B., & Mckibbin, W. (2007). Financial liberalization,
financial sector development and growth: Evidence

from Malaysia. Journal of Development Economics, 84
(1), 215-233. https://doi.org/10.1016/j.jdeveco.2006.
11.006

Anwar, S., & Cooray, A. (2012). Financial development, poli-
tical rights, civil liberties and economic growth: Evidence
from South Asia. Economic Modelling, 29(1), 974-981.
https://doi.org/10.1016/j.econmod.2012.02.009

Anwar, S., & Cooray, A. (2012). Financial development,
political rights, civil liberties and economic growth:
Evidence from South Asia. Economic Modelling, 29(3),
974-981. https://doi.org/10.1016/j.econmod.2012.02.
009

Apergis, N., Filippidis, 1., & Economidou, C. (2007).
Financial deepening and economic growth linkages:
A panel data analysis. Review of World Economics,
143(1), 179-198. https://doi.org/10.1007/s10290-
007-0102-3

Audu, N. P., & Okumoko, T. P. (2013). Financial develop-
ment and economic growth in Nigeria. European
Journal of Business and Management, 5(19), 69-81.
https://www.iiste.org/Journals/index.php/EJBM/arti
cle/view/7274

Bayar, Y., Kaya, A., & Yildirim, M. (2014). Effects of stock
market development on economic growth: Evidence
from Turkey. International Journal of Financial
Research, 5(1), 93-100. https://doi.org/10.5430/ijfr.
v5n1p93

Bayraktar, N. (2014). Measuring relative development
level of stock markets: Capacity and effort of
countries. Borsa Istanbul Review, 14(2), 74-95.
https://doi.org/10.1016/j.bir.2014.02.001

Biplop, N. K., & Halder, P. (2018). Financial sector devel-
opment and economic growth: Empirical evidence
from Bangladesh. Asian Economic and Financial
Review, 8(6), 799-814. https://doi.org/10.18488/jour
nal.aefr.2018.86.799.814

Bist, J. P., & Bista, N. (2018). Finance-growth nexus in
Nepal: An application of the ARDL approach in the
presence of structural breaks. Vikalpa, 43(4),
236-249. https://doi.org/10.1177/
0256090918813211

Bist, J. P., & Read, R. (2018). Financial development and
economic growth: Evidence from a panel of 16
African and non-African low-income countries.
Cogent Economics & Finance, 6(1), 1-17. https://doi.
0rg/10.1080/23322039.2018.1449780

Boyd, J. H., Levine, R., & Smith, B. D. (2001). The impact of
inflation on financial market performance. Journal of
Monetary Economics, 47(2), 221-248. https://doi.org/
10.1016/50304-3932(01)00049-6

Page 20 of 23


https://www.adb.org/sites/default/files/institutional-document/34129/files/macroeconomic-update-nepal-feb-2014.pdf
https://www.adb.org/sites/default/files/institutional-document/34129/files/macroeconomic-update-nepal-feb-2014.pdf
https://www.adb.org/sites/default/files/institutional-document/34129/files/macroeconomic-update-nepal-feb-2014.pdf
https://doi.org/10.1016/j.rdf.2013.11.001
https://doi.org/10.1016/S1058-3300(02)00039-3
https://doi.org/10.1016/S1058-3300(02)00039-3
https://doi.org/10.1080/1540496X.2018.1521800
https://doi.org/10.1080/1540496X.2018.1521800
https://doi.org/10.1016/j.jdeveco.2006.11.006
https://doi.org/10.1016/j.jdeveco.2006.11.006
https://doi.org/10.1016/j.econmod.2012.02.009
https://doi.org/10.1016/j.econmod.2012.02.009
https://doi.org/10.1016/j.econmod.2012.02.009
https://doi.org/10.1007/s10290-007-0102-3
https://doi.org/10.1007/s10290-007-0102-3
https://www.iiste.org/Journals/index.php/EJBM/article/view/7274
https://www.iiste.org/Journals/index.php/EJBM/article/view/7274
https://doi.org/10.5430/ijfr.v5n1p93
https://doi.org/10.5430/ijfr.v5n1p93
https://doi.org/10.1016/j.bir.2014.02.001
https://doi.org/10.18488/journal.aefr.2018.86.799.814
https://doi.org/10.18488/journal.aefr.2018.86.799.814
https://doi.org/10.1177/0256090918813211
https://doi.org/10.1177/0256090918813211
https://doi.org/10.1080/23322039.2018.1449780
https://doi.org/10.1080/23322039.2018.1449780
https://doi.org/10.1016/S0304-3932(01)00049-6
https://doi.org/10.1016/S0304-3932(01)00049-6

Khatri Chettri, Cogent Economics & Finance (2022), 10: 2087288
https://doi.org/10.1080/23322039.2022.2087288

Chaitip, P., Chokethaworn, K., Chaiboonsri, C., &
Khounkhalax, M. (2015). Money supply influencing on
economic growth-wide phenomena of AEC open
region. International Conference on Applied
Economics, 24, 108-115.

Choi, S., Smith, B. D., & Boyd, J. H. (1996). Inflation,
financial markets and capital formation. Federal
Reserve Bank of St. Louis Review, 78(1), 9-35. https://
research.stlouisfed.org/publications/review/1996/05/
01/inflation-financial-markets-and-capital-formation

Christopoulos, D. K., & Tsionas, E. G. (2004). Financial
development and economic growth: Evidence from
panel unit root and cointegration tests. Journal of
Development Economics, 73(1), 55-74. https://doi.
0rg/10.1016/j.jdeveco.2003.03.002

Cojocaru, L., Falaris, E. M., Hoffman, S. D., & Miller, J. B.
(2016). Financial system development and economic
growth in transition economies: New empirical evi-
dence from the CEE and CIS countries. Emerging
Markets Finance and Trade, 52(1), 223-236. https://
doi.org/10.1080/1540496X.2015.1013828

Demirguc-Kunt, A., & Levine, R. (1996). Stock markets,
corporate finance, and economic growth: An
overview. The World Bank Economic Review, 10(2),
223-239. https://doi.org/10.1093/wber/10.2.223

Dhungana, B. R. (2019). Role of financial institutions in
economic growth: A case of Nepal. SEBON Journal, 7
(1), 53-65. http://sebon.gov.np/uploads/uploads/
X5rp6kG6JsAGPN7MvqHQIYVEPF4MIeOMnRCwWQ4SC.
pdf#page=59

Dickey, D. A., & Fuller, W. A. (1979). Distribution of the
estimators for autoregressive time series with a unit
root. Journal of the American Statistical Association,
74(3664), 427-431. https://doi.org/10.1080/
01621459.1979.10482531

Fischer, S. (1993). The role of macroeconomic factors in
growth. Journal of Monetary Economics, 32(3), 485-512.
https://doi.org/10.1016/0304-3932(93)90027-D

Goldsmith, R. W. (1969). Financial structure and develop-
ment. Yale University Press.

Guru, B. K., & Yaday, 1. S. (2019). Financial development
and economic growth: Panel evidence from BRICS.
Journal of Economics, Finance and Administrative
Science, 24(47), 113-126. https://doi.org/10.1108/
JEFAS-12-2017-0125

Ho, S. Y. (2019). The macroeconomic determinants of stock
market development in Malaysia: An empirical
analysis. Global Business and Economics Review, 21(2),
174-193. https://doi.org/10.1504/GBER.2019.098083

Hondroyiannis, G., Lolos, S., & Papapetrou, E. (2005).
Financial markets and economic growth in Greece,
1986-1999. Journal of International Financial
Markets, Institutions and Money, 15(2), 173-188.
https://doi.org/10.1016/j.intfin.2004.03.006

Humphrey, T. M. (1998). Historical origins of the cost-push
fallacy. Federal Reserve Bank of Richmond Economic
Quarterly, 84(3), 53-74. https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=2126286

Khan, S. M., Sherazi, H., & Liaqgat, S. (2020). Impact of
money supply and domestic credit on economic
well-being: A case of Pakistan. European Online
Journal of Natural and Social Sciences, 9(3), 618-627.
https://european-science.com/eojnss/article/view/
6078

Kharel, R. S., & Pokhrel, D. R. (2012). Does Nepal’s financial
structure matter for economic growth? Nepal Rastra
Bank Economic Review, 24(2), 31-46. https://www.
nrb.org.np/contents/uploads/2019/12/NRB_
Economic_Review-Vol_24-2_October_20123_Does_
Nepals_Financial_Structure_Matter_for_Economic_

< cogent -~ economics & finance

GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_
Pokhrel_Ph.D.pdf

Le, Q. H,, Ho, H. L., & Vu, T. D. (2019). Financial depth and
economic growth: Empirical evidence from ASEAN+3
countries. Management Science Letters, 9(6),
851-864. https://doi.org/10.5267/j.msl.2019.3.003

Lee, J., & Strazicich, M. C. (2003b). Minimum LM unit root
test with two structural breaks. Review of Economics
and Statistics, 85(4), 1082-1089. https://doi.org/10.
1162/003465303772815961

Lee, J., & Strazicich, M. C. (2004). Minimum LM unit root
test with one structural break. Working Paper, No.
04-17. Department of Economics, Appalachian State
University. https://econ.appstate.edu/RePEc/pdf/
wp0417.pdf

Levine, R. (1997). Financial development and economic
growth: Views and agenda. Journal of Economic
Literature, 35(2), 688-726. http://www.jstor.org/
stable/2729790

Levine, R. (1998). The legal environment, banks, and long-run
economic growth. Journal of Money, Credit and Banking,
30(3), 596-613. 10.2307/2601259

Levine, R. (2004). Finance and growth: Theory and
evidence. NBER Working Paper 10766. National
Bureau of Economic Research. https://doi.org/10.
3386/w10766

Lucas, R. E. (1988). On the mechanics of economic
development. Journal of Monetary Economics, 22(1),
3-42. https://doi.org/10.1016/0304-3932(88)90168-7

Lumsdaine, R., & Papell, D. (1997). Multiple trend breaks
and the unit-root hypothesis. Review of Economics
and Statistics, 79(2), 212-218. https://doi.org/10.
1162/003465397556791

Manu, L. P., Adjasi, C. K. D., Abor, J., & Harvey, S. K. (2011).
Financial stability and economic growth: A cross-
country study. International Journal of Financial
Services Management, 5(2), 121-138.https://doi.org/
https://www.inderscienceonline.com/doi/abs/
10.1504/1JFSM.2011.041920

Masoud, N., & Hardaker, G. (2012). The impact of financial
development on economic growth: Empirical analysis
of emerging market countries. Studies in Economics
and Finance, 29(3), 148-173. https://doi.org/10.1108/
10867371211246830

McKinnon, R. (1973). Money and capital in economic
development. Brookings Institution.

Naik, P. K., Padhi, P., & Joseph Mccarthy, P. (2015). On the
linkage between stock market development and eco-
nomic growth in emerging market economies: Dynamic
panel evidence. Review of Accounting and Finance, 14(4),
363-381. https://doi.org/10.1108/RAF-09-2014-0105

Narayan, P. K. (2004a). Do public investments crowd out
private investments? Fresh evidence from Fiji. Journal
of Policy Modelling, 26(6), 747-753. https://doi.org/10.
1016/j.jpolmod.2004.06.002

Narayan, P. K. (2004b). Reformulating critical values for
the bounds F-statictics approach to cointegration: An
application to the tourism demand model for Fiji.
Department of Economics Discussion Paper No. 02/
04, Monash University, Melbourne.

Narayan, P. K. (2005). The saving and investment nexus
for China: Evidence from cointegration tests. Applied
Economics, 37(17), 1979-1990. https://doi.org/10.
1080/00036840500278103

Nelson, C. R., & Plosser, C. I. (1982). Trends and random
walks in macroeconomic time series. Journal of
Monetary Economics, 10(2), 139-162. https://doi.org/
10.1016/0304-3932(82)90012-5

NRB. (2016). Monetary Policy for 2016/17. Nepal Rastra
Bank.

Page 21 of 23


https://research.stlouisfed.org/publications/review/1996/05/01/inflation-financial-markets-and-capital-formation
https://research.stlouisfed.org/publications/review/1996/05/01/inflation-financial-markets-and-capital-formation
https://research.stlouisfed.org/publications/review/1996/05/01/inflation-financial-markets-and-capital-formation
https://doi.org/10.1016/j.jdeveco.2003.03.002
https://doi.org/10.1016/j.jdeveco.2003.03.002
https://doi.org/10.1080/1540496X.2015.1013828
https://doi.org/10.1080/1540496X.2015.1013828
https://doi.org/10.1093/wber/10.2.223
http://sebon.gov.np/uploads/uploads/X5rp6kG6JsAGPN7MvqHQ9YvEPF4MIeOmnRCwQ4SC.pdf#page=59
http://sebon.gov.np/uploads/uploads/X5rp6kG6JsAGPN7MvqHQ9YvEPF4MIeOmnRCwQ4SC.pdf#page=59
http://sebon.gov.np/uploads/uploads/X5rp6kG6JsAGPN7MvqHQ9YvEPF4MIeOmnRCwQ4SC.pdf#page=59
https://doi.org/10.1080/01621459.1979.10482531
https://doi.org/10.1080/01621459.1979.10482531
https://doi.org/10.1016/0304-3932(93)90027-D
https://doi.org/10.1108/JEFAS-12-2017-0125
https://doi.org/10.1108/JEFAS-12-2017-0125
https://doi.org/10.1504/GBER.2019.098083
https://doi.org/10.1016/j.intfin.2004.03.006
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2126286
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2126286
https://european-science.com/eojnss/article/view/6078
https://european-science.com/eojnss/article/view/6078
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Economic_Review-Vol_24-2_October_20123_Does_Nepals_Financial_Structure_Matter_for_Economic_GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_Pokhrel_Ph.D.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Economic_Review-Vol_24-2_October_20123_Does_Nepals_Financial_Structure_Matter_for_Economic_GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_Pokhrel_Ph.D.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Economic_Review-Vol_24-2_October_20123_Does_Nepals_Financial_Structure_Matter_for_Economic_GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_Pokhrel_Ph.D.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Economic_Review-Vol_24-2_October_20123_Does_Nepals_Financial_Structure_Matter_for_Economic_GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_Pokhrel_Ph.D.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Economic_Review-Vol_24-2_October_20123_Does_Nepals_Financial_Structure_Matter_for_Economic_GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_Pokhrel_Ph.D.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Economic_Review-Vol_24-2_October_20123_Does_Nepals_Financial_Structure_Matter_for_Economic_GrowthRam_Sharan_Kharel_Ph.D._and_Dilli_Ram_Pokhrel_Ph.D.pdf
https://doi.org/10.5267/j.msl.2019.3.003
https://doi.org/10.1162/003465303772815961
https://doi.org/10.1162/003465303772815961
https://econ.appstate.edu/RePEc/pdf/wp0417.pdf
https://econ.appstate.edu/RePEc/pdf/wp0417.pdf
http://www.jstor.org/stable/2729790
http://www.jstor.org/stable/2729790
https://doi.org/10.2307/2601259
https://doi.org/10.3386/w10766
https://doi.org/10.3386/w10766
https://doi.org/10.1016/0304-3932(88)90168-7
https://doi.org/10.1162/003465397556791
https://doi.org/10.1162/003465397556791
https://doi.org/10.1504/IJFSM.2011.041920
https://doi.org/10.1504/IJFSM.2011.041920
https://doi.org/10.1108/10867371211246830
https://doi.org/10.1108/10867371211246830
https://doi.org/10.1108/RAF-09-2014-0105
https://doi.org/10.1016/j.jpolmod.2004.06.002
https://doi.org/10.1016/j.jpolmod.2004.06.002
https://doi.org/10.1080/00036840500278103
https://doi.org/10.1080/00036840500278103
https://doi.org/10.1016/0304-3932(82)90012-5
https://doi.org/10.1016/0304-3932(82)90012-5

Khatri Chettri, Cogent Economics & Finance (2022), 10: 2087288
https://doi.org/10.1080/23322039.2022.2087288

Olokoyo, F. O., Ibhagui, O. W., Babajide, A. A., & McMillan, D.
(2020). Macroeoconomic indicators and capital market
performance: Are the links sustainable? Cogent
Business & Management, 7(1), 1-17. https://doi.org/10.
1080/23311975.2020.1792258

Panopoulou, E., & Pittis, N. (2004). A comparison of
autoregressive distributed lag and dynamic OLS
cointegration estimators in the case of a serially
correlated cointegration error. Econometrics Journal,
7(2), 585-617. https://doi.org/10.1111/j.1368-423X.
2004.00145.x

Patrick, H. T. (1966). Financial development and economic
growth in underdeveloped countries. Economic
Development and Cultural Change, 14(2), 174-189.
https://doi.org/10.1086/450153

Paudel, U., Bhatta, S. C., &Khatri, U. (2018). Financial
development and economic growth in Nepal: New
intuitions from a time series causality method.
Journal of Social Sciences, 14(1), 116-123. https://doi.
0rg/10.3844/jssp.2018.116.123

Paudel, R., & Acharya, C. (2020). Financial development and
economic growth: Evidence from Nepal. National
Institute Economic Review, 32(1), 15-35. https://www.
nrb.org.np/contents/uploads/2020/07/Financial-
Development-and-Economic-Growth-Evidence-from-
Nepal.pdf

Perron, P. (1989). The great crash, the oil price shock, and
the unit root hypothesis. Econometrica, 57(6),
1361-1401. https://doi.org/10.2307/1913712

Pesaran, M. H., & Shin, Y. (1999). An autoregressive distrib-
uted lag modelling approach to cointegration analysis.
Econometrics and Economic Theory in the 20th Century:
The Ragnar Frisch Centennial Symposium, Cambridge
University Press. Cambridge, 371-413.

Pesaran, M., Shin, Y., & Smith, R. (2001). Bounds testing
approaches to the analysis of level relationships.
Journal of Applied Economics, 16(3), 289-326. https:/
doi.org/10.1002/jae.616

Puatwoe, J. T., & Piabuo, S. M. (2017). Financial sector
development and economic growth: Evidence from

< cogent -~ economics & finance

Cameroon. Financial Innovation, 3(25), 1-18. https://
doi.org/10.1186/s40854-017-0073-x

Rimal, N. S. (2014). Financial services system develop-
ment and economic growth: Evidence from Nepal.
International Journal of Research, 1(8), 854-868.
https://journals.pen2print.org/index.php/ijr/article/
view/541/465

Robinson, J. (1952). The generalization of the general theory.
The rate of interest and other essays. Macmillan.

Samantha, N. P. G., & Haiyun, L. (2017). The impact of FDI on
the economic growth of Sri Lanka: An ARDL approach
to co-integration. International Journal of Innovation
and Economic Development, 3(5), 70-82. https://doi.
0rg/10.18775/ijied.1849-7551-7020.2015.35.2006

Sethi, N., Das, A., Sahoo, M., & Mohanty, S. (2022). Foreign
direct investment, financial development and eco-
nomic prosperity in major south Asian economies.
South Asian Journal of Business Studies, 11(1), 82-
103. https://doi.org/10.1108/SAJBS-12-2019-0225

Sharma, S. (2006). Focusing on regional tourism markets:
Prospects and challenges for Nepal. Economic Policy
Network Policy Paper 28. Kathmandu: Government of
Nepal.

Shaw, E. S. (1973). Financial deepening in economic
development. Oxford University Press.

Timsina, N. (2014). Impact of bank credit on economic
growth in Nepal. Working Paper WP/22/2014, NRB
Working Paper, June 2014. Nepal Rastra Bank.
https://www.nrb.org.np/contents/uploads/2019/12/
NRB_Working_Paper-NRB-WP-22-June_2014Impact_
of_Bank_Credit_on_Economic_Growth_in_Nepal-
Neelam_Timsina.pdf

Tursoy, T., & Faisal, F. (2018). Does financial depth impact
economic growth in North Cyprus? Financial
Innovation, 4(2), 1-13. https://doi.org/10.1186/
s40854-018-0096-y

Zivot, E., & Andrews, D. W. (1992). Further evidence on the
Great Crash, the oil-price shock, and the unit-root
hypotheses. Journal of Business and Economic Statistics,
10(3), 251-270. https://doi.org/10.2307/1391541

Page 22 of 23


https://doi.org/10.1080/23311975.2020.1792258
https://doi.org/10.1080/23311975.2020.1792258
https://doi.org/10.1111/j.1368-423X.2004.00145.x
https://doi.org/10.1111/j.1368-423X.2004.00145.x
https://doi.org/10.1086/450153
https://doi.org/10.3844/jssp.2018.116.123
https://doi.org/10.3844/jssp.2018.116.123
https://www.nrb.org.np/contents/uploads/2020/07/Financial-Development-and-Economic-Growth-Evidence-from-Nepal.pdf
https://www.nrb.org.np/contents/uploads/2020/07/Financial-Development-and-Economic-Growth-Evidence-from-Nepal.pdf
https://www.nrb.org.np/contents/uploads/2020/07/Financial-Development-and-Economic-Growth-Evidence-from-Nepal.pdf
https://www.nrb.org.np/contents/uploads/2020/07/Financial-Development-and-Economic-Growth-Evidence-from-Nepal.pdf
https://doi.org/10.2307/1913712
https://doi.org/10.1002/jae.616
https://doi.org/10.1002/jae.616
https://doi.org/10.1186/s40854-017-0073-x
https://doi.org/10.1186/s40854-017-0073-x
https://journals.pen2print.org/index.php/ijr/article/view/541/465
https://journals.pen2print.org/index.php/ijr/article/view/541/465
https://doi.org/10.18775/ijied.1849-7551-7020.2015.35.2006
https://doi.org/10.18775/ijied.1849-7551-7020.2015.35.2006
https://doi.org/10.1108/SAJBS-12-2019-0225
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Working_Paper-NRB-WP-22-June_2014Impact_of_Bank_Credit_on_Economic_Growth_in_Nepal-Neelam_Timsina.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Working_Paper-NRB-WP-22-June_2014Impact_of_Bank_Credit_on_Economic_Growth_in_Nepal-Neelam_Timsina.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Working_Paper-NRB-WP-22-June_2014Impact_of_Bank_Credit_on_Economic_Growth_in_Nepal-Neelam_Timsina.pdf
https://www.nrb.org.np/contents/uploads/2019/12/NRB_Working_Paper-NRB-WP-22-June_2014Impact_of_Bank_Credit_on_Economic_Growth_in_Nepal-Neelam_Timsina.pdf
https://doi.org/10.1186/s40854-018-0096-y
https://doi.org/10.1186/s40854-018-0096-y
https://doi.org/10.2307/1391541

Khatri Chettri, Cogent Economics & Finance (2022), 10: 2087288 *;‘ Cogent Py economics & ﬁ nance
https://doi.org/10.1080/23322039.2022.2087288

© 2022 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

cogent--0a

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
@ You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

No additional restrictions

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Economics & Finance (ISSN: 2332-2039) is published by Cogent OA, part of Taylor & Francis Group.
Publishing with Cogent OA ensures:

«  Immediate, universal access to your article on publication

»  High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
+  Download and citation statistics for your article

*  Rapid online publication

«  Input from, and dialog with, expert editors and editorial boards

+  Retention of full copyright of your article

*  Guaranteed legacy preservation of your article

«  Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Page 23 of 23



	1.  Introduction
	2.  The financial sector and economic performance in Nepal
	3.  Literature review
	3.1.  Theoretical and empirical review
	3.2.  Objective and hypothesis

	4.  Data, variables, model specification and econometric methodology
	4.1.  Data collection
	4.2.  Variables description
	4.3.  Model specification
	4.4.  Empirical methodology
	4.4.1.  Unit root tests
	4.4.2.  Autoregressive distributed lag model (ARDL)
	4.4.3.  ARDL cointegration test and error correction model (ECM)


	5.  Empirical results and discussion
	5.1.  Descriptives and correlation
	5.2.  Unit root tests without and with breaks
	5.3.  ARDL cointegration test, long-run and short-run estimates
	5.4.  Diagnostic and stability tests

	6.  Conclusion and recommendation
	Funding
	Author details
	correction
	Disclosure statement
	References

