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SUSTAINABILITY OF INDIA'S CURRENT ACCOUNT DEFICIT: ROLE OF
REMITTANCE INFLOWS AND SOFTWARE SERVICES EXPORTS!

Aneesha Chitgupi?

Abstract

This paper examines current account sustainability and validity of inter-temporal budget
constraint (IBC) for India. Sustainability of current account is established by estimating co-
integrating relationship between exports and imports with and without invisibles, specifically
software services exports (SSE) and private transfers (remittances) for the period 2000-2001:Q1
to 2016-17:Q3. The empirical model is estimated using Auto Regressive Distributed Lags (ARDL)
technique to state that exports and imports are co-integrated in the long run and the IBC validity
cannot be rejected for India. ARDL estimations for four alternative measurements of imports
(with and without net invisibles, net remittances and net SSE) indicate that higher co-integrating
coefficient in presence of net invisibles ensures greater current account sustainability. In
addition, short-run shocks to the current account continue to persist for longer duration in the
absence of net invisibles. The estimated long run co-integrating coefficients suggest that India’s
current account is sustainable but in a weak sense, implying that increase in imports will
percolate to higher dependence on foreign borrowings. Comparison of error correction terms
across the specifications suggest that private transfers (remittances) have higher contribution in
ensuring current account sustainability than SSE, as speed of adjustment towards equilibrium in
the presence of remittances is higher than in presence of SSE.

JEL codes: F24, F32, F34

Keywords: Software Services Exports, Remittances, Current Account Sustainability, India

Introduction

Maintaining external stability and current account sustainability have been vital to India’s
macroeconomic policies. Except for a few years in the early 2000s, India experienced a perpetual
Current Account Deficit (CAD) due to large deficit in merchandise trade. Whereas, invisibles3
component, which includes services trade, current transfers and current income, have contributed to
lessen the CAD. In particular, exports of software services and private transfers (remittances) have
been important positive contributors to India’s Current Account Balance (CAB). Net software services
exports were 72.1 per cent and net private transfers (remittances) were 58.2 per cent of total net
invisibles in 2016-17. Together, the remittance inflows and software services exports were 56 per cent
of invisibles (credit) in 2016-17.

The policy changes in the developed world with respect to increasing anti-immigration
sentiments leading to tightening of immigration policies by US and European countries is seen as a

! This paper is based on the author’s doctoral dissertation, under ISCCR Research Fellowship Scheme, at the
Institute for Social and Economic Change (Bengaluru, India). The author is grateful to her PhD supervisor, Prof M
R Narayana, for his guidance throughout the preparation of this paper. Thanks are due to members of the
Doctoral Committee and Bi-Annual Panel members at ISEC for their suggestions on earlier versions of this paper;
and to anonymous referees for comments and suggestions. However, the usual disclaimers apply.

2 PhD Scholar at Centre for Economic Studies and Policy (CESP), Institute for Social and Economic Change (ISEC),
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3 Invisibles as per RBI Balance of Payments Manual (2010) includes, services (such as travel, transportation,
insurance, software services etc.), transfers (public and private) and income (compensation of employees and
investment income).



major challenge for India’s services exports industry (especially software services) and labour market
adjustment and preference for local labour in Gulf Cooperation Council (GCC) countries are seen as new
threat for aspiring Indian emigrants to these countries (GOI, 2018). Given that these adverse conditions
of increasing nationalist agenda among countries are here to stay and a change towards progressive
and conducive environment for migration and towards foreign workers seems uncertain in future, then
the two main positive contributors towards India’s current account, namely, software services exports
and remittances may decline.

The paper investigates the sustainability of India’s current account by analysing the
relationship between imports and exports with and without key contributors (software services exports
and remittances). How would a reduction in remittance inflows and software services exports affect the
current account balance (CAB) for India? Does the absence of software services exports and
remittances from the current account make it unsustainable? The analysis examines the individual and
combined impact of these contributors on current account sustainability.

Rest of the paper is structured as follows: Section 2 discusses related literature; Section 3
presents some basic data on current account components. Section 4 discusses the methodology,
conceptual framework and theoretical background. Empirical estimation and results are discussed in
Section 5 and Section 6 concludes with implications and recommendations.

Review of Related Literature

Sustainability of current account assessed on the basis of inter-temporal budget constraint (IBC) was

developed by Sachs (1981) where the current account movements were driven by two sets of motives,

‘consumption tilting” (preference for present or future consumption based on subjective discount rate

and world interest rate) and ‘consumption smoothening’ (smoothening consumption during shocks to

output, investment and fiscal spending) (Callen & Cashin, 1999). The theoretical framework of IBC was

further extended by Obstfeld & Rogoff (1996) under the assumption of perfect capital mobility and

consumption smoothening behaviour. Using consumption smoothening approach, sustainability of

India’s current account has been analysed by restricting or stabilising the net external debt to GDP ratio

by Callen & Cashin (1999), Goyal (2012), Phillips et a/ (2013) and IMF's individual country specific
External Sector Reports.

Apart from viewing sustainability of the current account as a repayable level of external
liabilities, it can also be viewed in terms of stationarity (mean-reverting property) of current account.
Developed by Husted (1992), this approach to assess current account sustainability suggests that CADs
are sustainable and IBC is valid for a country if the sum of discounted future values of current account
surpluses is equal to the external borrowings. This implies that the current account is mean-reverting or
stationary in nature and the exports/credit side of current account (exports of goods and inflow of
invisibles) and imports/debit side (imports of goods and outflow of invisibles) are co-integrated by the
presence of a long run co-integrating vector.

Employing the methodology developed by Husted (1992) numerous country-specific and panel
studies have analysed current account sustainability and validity of IBC by examining the long-run
relationship between exports and imports (including net invisibles). Country-specific studies include



Husted (1992), Fountas & Wu (1999), Mann (2002), Christopoulos & Ledn-Ledesma (2010) for the US
current account, Apergis et a/ (2000) for Greece. Cross section and panel studies include Chen (2011)
for a group of OECD countries, Baharumshah et a/ (2005) for East Asian Countries, and Sahoo et a/
(2016a) for SAARC nations. In panel study by Shastri et a/ (2018) on SAARC countries, including India,
Pakistan, Bangladesh, Sri Lanka and Nepal, for the period 1985-2016 found weak sustainability
primarily due to large deficits in the goods trade account, and recommends stronger control over the
increasing trade deficits in the face of fragility experienced in remittance inflows from US, EU and Middle
Eastern countries.

Not all studies establish the validity of IBC and sustainability of CAD. In a study by Sahoo et a/
(2016a) except Maldives and Sri Lanka all other SAARC nations suffered from unsustainable current
account deficits, Gundlach & Sinn (1992) also find non-stationarity for major industrialised nations in a
sample of 23 countries.

India-specific studies which examine the sustainability of current account through the existence
of co-integration between exports and imports include Holmes et a/ (2011), Singh (2015), Sahoo et a/
(2016b). The study by Holmes et a/ (2011) employs three tests to examine the presence of co-
integration between exports and imports which include Johansen (1995), Saikonnen & Liitkepohl (2000)
and Breitung (2002). Their results suggest against sustainability of current account prior to 1991 and in
favour of sustainability towards late 1990s. Singh (2015) employs the OLS-based two-step estimator of
Gregory & Hansen (1996) and Maximum Likelihood system estimator of Johansen et a/ (2000) to
examine the long-run relationship between exports and imports for India. The OLSGH analysis does not
yield any support for the presence of long-run co-integration but MLE technique establishes
sustainability of current account by providing evidence in support for long-run co-integration between
exports and imports. Sahoo et a/ (2016b) use Bayer & Hanck (2013) and ARDL (Pesaran, et a/ 2001)
techniques to establish long-run co-integration between exports and imports for China and India and
conclude that both the tests support sustainability of current account for China and unsustainability of
current account for India. Thus, studies pertaining to India give a mixed account of sustainability of
current account due to differing methodologies and varying estimation techniques using different time
periods for the study.

Hassan & Holmes (2016) analyse the importance of invisibles, specifically, remittances in
attaining current account sustainability for a panel of 47 emerging and developed economies over the
period 1990-2011, and their study highlights the role of remittances in achieving current account
sustainability. Their analysis estimates the presence of co-integration between exports and imports
(with and without remittances). They define imports as a sum of imports of goods and services and net
invisibles and subtract remittances (from net invisibles) to capture the co-integration between imports
(without remittances) and exports. The results of panel co-integration test of Pedroni (2004) based on
Group Philips-Perron and Group Augmented Dickey-Fuller statistics suggested that there existed weak
sustainability (i.e. co-integrating coefficient less than unity for exports and imports) when imports
included remittances and null of no co-integration could not be rejected when remittances were

excluded.



Description of Basic Data
India is one of the leading exporters of software services in the world with 23.7 per cent of total world
software services in the year 2014 (IMF, 2017) and the largest recipient of remittance inflows which
were US$ 72.7 billion for 2014 (World Bank, 2017). Software services exports and remittance inflows
are important components of India’s current account in the Balance of Payments. Table 1 presents the

trends in the major components of current account from 2000 to 2016.

Table 1: Components of Current Account in BOP as a percentage of GDP, 2000-01 to 2016-17, India.

Invisibles* Remittances Software Services

Year BOT (Net) (Net) Exports (Net) CAB
2000-01 -2.77 2.17 2.85 1.28 -0.59
2001-02 -2.47 3.20 3.29 1.47 0.73
2002-03 -2.07 3.30 3.17 1.71 1.23
2003-04 -2.19 4.44 3.45 1.97 2.25
2004-05 -4.55 4.22 2.77 2.28 -0.33
2005-06 -6.27 5.07 2.96 2.69 -1.20
2006-07 -6.27 5.30 3.03 2.95 -0.97
2007-08 -7.34 6.07 3.35 2.96 -1.26
2008-09 -10.81 8.28 4.03 3.95 -2.52
2009-10 -8.24 5.58 3.61 3.36 -2.66
2010-11 -7.29 4.54 3.04 291 -2.75
2011-12 -11.10 6.53 3.71 3.57 -4.57
2012-13 -10.71 5.88 3.52 3.47 -4.82
2013-14 -7.91 6.18 3.51 3.59 -1.73
2014-15 -7.30 5.95 3.34 3.54 -1.35
2015-16 -6.30 5.23 3.06 3.46 -1.07
2016-17 -4.81 4.16 2.42 3.00 -0.65

Source.  RBI, (2018)
Note: Data for the Financial Year beginning 1t April to 31% March.
BOT: Balance of Trade

CAB: Current Account Balance

Table 1 highlights the positive contribution of invisibles in maintaining current account
sustainability. The Balance of Trade (BOT), which is merchandise trade balance, has stayed in deficit for
the entire period (2000-01 to 2016-17). The lowest deficit was 2.07 per cent of GDP in 2002-03 and
highest deficit of 11.1 per cent in 2011-12 attributed to the escalation in crude oil prices and gold
imports. In contrast, the CAB has always experienced lower deficits when compared to trade deficit,
even in 2011-12 when BOT suffered a peak deficit, CAB was half of it at 4.57 per cent of GDP. Thus,
surpluses in the invisibles offset the large deficits experienced in BOT. The CAB moves in tandem with

4 The invisibles (net) as a percentage of GDP is for some years less than remittances (net) and software services
exports (net) on account of larger outflows of other invisibles components such as interest income, G.N.LE,
official transfer, etc.



the merchandise trade deficit but the deficit experienced is far less on account of invisibles’ surpluses.
Net invisibles grew steadily from 2.17 per cent of GDP in 2000-01 to peak in 2008-09 at 8.28 per cent of
GDP. Remittance inflows and software services exports, the key contributors peaked in 2008-09 with
4.03 and 3.95 per cent of GDP respectively. Since 2014-15, these key contributors have steadily
declined as a share of GDP and because they contribute towards more than half of invisibles’ surpluses,
a decline is witnessed for net invisibles as well.

The other important aspect is that crude oil prices are closely linked to CAB by way of imports
as well as through remittances. Nearly 55.6 per cent of remittance inflows into India come from the
Middle East countries whose economic activity depends on oil exports. Increased oil prices ratchet up
economic activities in these countries and thus, increasing demand for labour and wages. On one hand,
higher oil prices adversely affect BOT due to higher oil import bill but at the same time it increases
remittance inflows. In the present scenario, with a tilt towards domestic labour and restrictions on
immigrant workers in Gulf Cooperation Council (GCC) countries, an increase in oil prices may not
culminate into higher remittances, whereas it will continue to increase BOT deficit as India is dependent
on crude oil imports for its domestic energy requirements. At the same time, stringent immigration
policy adopted by the US, UK and other European countries may adversely affect remittance inflows.
The share of US and UK to total remittance inflows for India in 2016 were 17 and 5.7 per cent
respectively (World Bank, 2016).

The impact of such nationalist, anti-immigrants policies may be felt not just on remittances but
also on services exports, especially software services. For the year 2014-15 and 2015-16, India’s
software services exports witnessed a decline in mode 1 (cross-border sales) from 68.4 to 64.8 per cent
of total software services exports and mode 4 (presence of natural persons) from 17.1 to 16.1 per cent
whereas exports through mode 3 (commercial presence) increased from 14.4 to 18.9 per cent (RBI,
2016). This underscores the competitive advantage that India had in providing cheap and skilled labour
may be eroded as increased exports through commercial presence will require domestic hiring
constraints and wages decided by the host/client market. Apart from changes in the foreign trade and
migration policies another key contributor to volatility in software services exports could be the advent
of new disruptive technologies such as cloud-computing, machine learning and artificial intelligence.
India experienced a boom in its software exports on account of Information Technology (IT) services
that were on the lower spectrum of the value chain such as website maintenance, data warehousing
and other customised services. A shift towards automation of these services will render India’s software
industry obsolete.

Given the above facts and changes in world economy, the question that arises is that will
India’s current account be sustainable in the absence of its invisibles component (especially remittance
inflows and software services exports)? How important are software services exports and remittances in

contributing to India’s current account sustainability?



Methodology

Conceptual Framework

Among the three definitions of CAB: (i) difference between imports and exports of goods and services;
(ii) difference between national investments and savings and (iii) change in international
debt/investment position (Sachs, 1981), this chapter explains the concept of current account
sustainability using the third definition of change in debt/investments of a country. Persistent deficits in
the current account lead to accumulation of borrowing from international capital markets making the
country an international debtor with foreign investors having a claim on the country’s economic assets.
Thus, current account sustainability refers to a situation where a country is able to repay its
external debts by generating current account surpluses in future. Using inter-temporal budget constraint
of the economy, current account sustainability means that the present value of future current account
surpluses are able to meet the existing external borrowings and interest payments. In practice, it refers
to the solvency of a country and its ability to honour external debts (Melesi-Ferretti & Razin, 1996).
Further, CAB in essence is change in the international debt position for a country. One way to
ensure its sustainability is to link the size of net borrowings to the size of the economy (GDP), thus
restricting growth of liabilities to specified ratio of the GDP. External stabilisation, which is restricting or
gradually reducing the CAD to GDP ratio and shifting towards surpluses over time, can be looked upon
as reducing the level of what a country owes as a share of what it produces. Thus, current account
sustainability, which in a nutshell is paying the present deficits through future surpluses, leads to
external stabilisation as it ensures gradual reduction in CAD to GDP and reduced dependence on foreign

borrowings.

Theoretical Background

Current account is defined as the change in net foreign assets or borrowings, or net international

investment position.
CABp = Bp_q +TBr_1 = By oottt €))

Where CAB, is the current account balance in time period ¢ which is equal to external
borrowings in time period #-1 plus interest payments (rB:-;) minus any further borrowings made during

period & Equation (1) is re-written as:
CABy = By_q (14 7) = By oo ene e, 2

If borrowings in period ¢ are greater than ¢-1 then, CAB would deteriorate by the difference
between Brand B:.(1 +r).



Table 2: Description of Notations

Notations Description
1. CAB: Current account balance in time t
2. Xe Merchandise/goods exports in time t
3. M Merchandise/ goods imports in time t
4. B Borrowings in time t
5. R Mean rate of interest
6. NI Net invisibles
7. MM; Merchandise imports + Net invisibles
8. Ae Discount rate at time t
9. o Current rate of interest
10. Z Merchandise imports + n_et invisibles + difference in intere_st payments
between long-run mean interest rate r and current rate of interest ro

Source. Author.

Sustainability of current account requires establishing relationship between current account
components. The methodology is co-integration of exports and imports to check for current account
sustainability, originally developed by Husted (1992). It was modified by Hassan and Holmes (2016) to
analyse the impact of remittances on current account sustainability by way of including and excluding it
from total imports in a panel analysis. Analysis in this paper modifies and uses the methodology of
Hassan and Holmes (2016) to include SSE and remittances under invisibles for India. In the first step
towards analysing current account sustainability, the budget constraint for an economy is derived as

follows:
Vi=CoA T+ (X =M 4 Nlp oo 3)

Where, Y is a measure of national income which includes consumption expenditure (C),
investment (I), balance of trade (X — M) and net invisibles (NI). Together, (X — M), + NI, constitute the
CAB for time ¢

Net invisibles include the following:
NI = NST 4 NCT + NY oo eeee e vese e, 4

Where NST stands for net services trade, NCT is net current transfers and NY is net current
income.

Substituting Equation (2) in Equation (3) one arrives at:
Co=VYy =L+ By = Bt (L A ) e, (5)

Where consumption is financed from income and external borrowings and re-written as:

Where, (X — MM), = CAB;and MM = M + N, if NI is positive then M will reduce by the same
extent and vice-versa as imports are negative or debit item in CAB.
Equations (5) and (6) are used to derive the inter-temporal budget constraint (IBC).

(X = MM = Broq (1 4 72) = Bp oo (7)



IBC is obtained by solving forward (Appendix Equations A.1):

Bt = Zlmzl AL(X - MM)t+i + 711_)“010 ATJ.BL"FTJ. ............................................................... (8)

Where 1; = [T} !

Jj=1 147¢4 )

Where, 4; is discount rate and defined as product of /terms of (1/1+ r:). Thus, discounted
future value of current account balances (CAB = X — MM) is difference between present borrowing and
present value of future borrowings in international financial markets. Thus, the accumulated current
account balances is equal to total change in foreign borrowings (or lending) for a given time period. The

study by Husted (1992) derived the above equations to state that term lim A,B;.,, if equal to zero,
n—-oo

ensures that present value of future current account surpluses are able to repay the borrowings from
international capital markets, whereas if positive it suggests that the country is “bubble financing” its

external borrowings i.e. borrowing in the present for repaying past debts.

Formation of Testable Hypothesis

Testable equation to analyse current account sustainability by establishing co-integrating relationship
between exports (X) and imports plus invisibles (MM) is derived as follows:

Equation (7) is expanded to include prevailing interest rate (r:) in international financial
markets, greater or less than long-run mean (r). The fluctuations in interest rate may affect interest
burden of a country and thereby the CAB.

A P G o ) F U 9)
Zi+ (14 1)Bioq = Xe F Bp oot (10)
Re-arranging equation (10)
B =Zp =X+ (1 7)Broq oot (11)
The forward iterations of foreign borrowings in equation (11) yields (Appendix Equations A.2):

"By +Zy = Xe + X2 M (AXpj = AZyyj) 7 m A By e (12)
n—oo

Substituting equation (9) in (12)

7By + MMy = Xo + X520, N (AXpyj — AZyj) + r lim D TR (13)

The LHS of equation (13) is total imports plus invisibles including interest payments on
external borrowings.

Assuming that exports of goods (Xy) and imports of goods plus net invisibles (Z;, which includes
net services exports, net current transfers and net current income) are non-stationary series i.e. they
are random walks with drift (intercept term), and follow Auto-Regression of order one AR(1) processes

with representation as follows:



Xe=ay +Xe 1 +eqq

AX, = a; +eqq

AXppj = Q1 F @1pp e (14)
Similarly,

Zy=ay; +Zi_q + ey

AZ, = ay + ey

AZpyj = Ay F €gpp e, (15)

Where, a; and a, are drift parameters and e;, and e,; are error terms.
Substituting equation (14) and (15) in equation (13), deterministic equation is transformed into
stochastic form as follows:

TeBeq + MMy = X¢ + 352, NV (a, + ejryj— ap + eZHj) + r,?l?o AL B e (16)
7tBi_y + MM, = X, + (%) + 2520 M ey = €aej) 7 M A By (17)
1 1

Because X%, AV = T Ty

az—a,

Xe = MM, + 1By + (£2) + B2, A (204 — e14j) — T LSy R— (18)

r

2;0:1/‘“(32“1' - 31t+j) = U

And, (@) =a

This can be re-written as:

Where MM, + 1.B;,_, = M, and r{‘l’& AR L. =0

Following section presents the empirical framework to estimate Equation (19).

Technique of Estimation

In section 4.3, mathematical derivations emanating from theory yielded Equation (19) as the testable
equation. Where, stationarity of current account deficits is established by finding that exports and
imports plus invisibles are co-integrated with a known long-run co-integrating vector g [1,-1].

If g equals 1 then, one per cent increase in M, leads to a percentage increase in X;and CAB
remains at the same level as before, but in a situation where g is less than one (f<1) one per cent
increase in M, is accompanied by § per cent increase in X: which is less than increase in M, culminating
into an increase in CAD by (1-B) per cent.

If there exists a long-run equilibrium between X:and M,, the current account is sustainable but
in a weak sense, it settles at a higher deficit in the long run rather than return to its initial deficit level.

As only a part of the increase in imports is met by increase in exports, the excess deficit needs to be



financed through external borrowings at higher interest (Hassan & Holmes, 2016). Thus, a value of g
closer to one, gives stronger evidence of sustainability of current account.

Non-stationary of current account indicates that discounted deficits do not converge
asymptotically to zero, making the country a net debtor as exports are insufficient to pay for imports.
The increased accumulation of foreign debt due to increasing divergence between exports and imports
may precipitate into BOP instability.

Based on Equation (19), to test for sustainability of current account, four alternatives of M are
used. In Equation (19), M includes imports and net invisibles (NI), this is the first measurement of
M. The second measurement excludes only net remittances (M — q) and other components of NI are
included. The third measurement excludes only SSE, (M — s) and the last measurement excludes both
remittances and SSE (M-g-s). The aim of this analysis is to assess the sensitivity of co-integration for
different measurements of M.

In order to empirically estimate the testable hypothesis, the auto-regressive distributed lags

(ARDL) model is used. The model is specified as follows:
AXy = a+ X L AX i+ XM 0T AMe_ + @Xeq + BMi_q + € v, (20)

The bound-testing approach to ARDL model developed by Pesaran et a/ (2001) is used to
estimate the long-run relationship between (X) and different measurements of (M). The ARDL method
is known to incorporate differentiated lags for independent variables and includes lagged values of
dependent variable presented in Equation (20).

Variables and Data Description

The RBI's data on private transfers is similar to IMF's BPM6 definition of personal transfers. Items
included in private transfers are workers’ remittances for family maintenance, local withdrawals from
Non-Resident Rupee Accounts (NRE/NRO), gold and silver brought in through passenger luggage and
personal gifts, donations to charitable/religious institutions. The only items not included in personal
transfers according to BPM6, but included in private transfers by RBI, are donations to
charitable/religious institutions. By definition, personal transfers are inter-household transfers, and
gifts/donations to charitable/religious institutions are recorded in secondary income account under other
current transfers and not personal transfers. Thus, the difference between IMF's personal transfers and
RBI's private transfers is negligible as gifts/donations to charitable/religious institutions form a small
part of total private transfer inflows (Figure 1). This chapter uses the term remittances synonymous to

private transfers.
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Figure 1:Comparison between RBI and IMF databases on Total Remittances Inflows, 1975-76 to 2016-
17, India.
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Source: RBI (2018) and IMF (2017).

Data on software services as a separate item on the services trade is available from 2000-01
and was included with miscellaneous services before 2000-01. As per RBI definition, software services
exports include hardware consultancy and implementation, software consultancy and implementation,
database and data processing charges, and repair and maintenance of computers which is synonymous
to computer services exports as per IMF BPM6.

Table 3 presents the variables and data sources and Table 4 gives descriptive statistics of the

variables.

Table 3: Variable and Data Sources

Variables Measurement Sources

Merchandise exports

Merchandise imports

Quarterly data,
Private transfers/ remittances Percentage of GDP at RBI, 2018
current (market prices)

Software services exports

vihiw NI

Net Invisibles (net services, net transfer and net income)

6. | GDP at current (market prices) RBI, 2018
Source: Author.

Table 4: Descriptive Statistics

X M M-q M-s M-q-s
Statistics (exports) | (imports plus (without net (without | (without net remittances
net invisibles) remittances) net SSE) and net SSE)
1) (2) 3) (4) (5)
Mean 13.39 12.95 16.21 15.78 19.03
Median 13.15 12.98 16.10 16.10 19.00
Maximum 18.26 20.43 24.28 23.78 27.94
Minimum 8.44 5.42 8.79 7.17 10.17
Std. Dev. 2.57 4.14 4.29 4.77 4.92
Observations 67 67 67 67 67

Source: Author's calculations.
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Estimation Results

The sustainability of current account is tested using ARDL approach to co-integration (Equation 20) and
quarterly data from 2000-2001:Q1 to 2016-17:Q3. The analysis considers three cases i.e. M without net
remittances (M-q), M without net software services exports (M-s) and M without net remittances and
net software services exports (M-g-s) to study whether net remittances and net SSE are vital to ensure

current account sustainability or whether their contributions are marginal with minimal impact.

Test Results for Stationarity

The prerequisite before undertaking time series econometric analysis is to establish the order of
integration of the variables under study. Table 5 and 6 present the unit root tests for exports of goods
(X) and imports (M), under the four specific measurements using the ADF and Phillips-Perron tests for

stationarity. Results show that all the series are integrated of order one, I (1).

Table 5: Stationarity, Augmented Dickey-Fuller Test.
Null hypothesis: Series has unit root.

Variable t- statistic
At Level At First Difference
None Intercept | Intercept + Trend None Intercept | Intercept + Trend

X 0.16 -2.02 -1.12 -4.09%** -4, 11%%* -4.48***
M -0.19 -1.51 -0.89 -4.28%** -4.25%%* -4.43***
M-q -0.21 -1.54 -0.87 -4,13%** -4, 11%** -4,42%*
M-s 0.00 -1.67 -0.66 -4.18%%* -4.19%%* -4.51%k*
M-g-s -0.05 -1.69 -0.73 -4.06%** -4.,08%** -4.57%*x*
Note: ™, “Denotes significance at the 1 and, 5 per cent level respectively.

Source:  Author’s estimation with maximum lag length equal to 4 and based on AIC.

Table 6: Stationarity, Phillips-Perron Test.

Null hypothesis: Series has unit root.

Variable Adj. t- statistic
At Level At First Difference
None Intercept | Intercept + Trend None Intercept | Intercept + Trend

X 0.13 -2.47 -2.53 -10.8%** -11.21%*x* -23.98***
M -0.24 -2.17 -2.26 -11.17%*x* -12.01%*x* -12.77%**
M-q -0.16 -2.08 -2.13 -9.04*** -9.09*¥* -10.58**
M-s -0.06 -2.12 -2.15 -9.69*¥* -10.47%** -12.71%%*
M-g-s -0.00 -2.02 -2.02 -8.56*%* -8.73%%* -10.7%**
Note: ™ **Denotes significance at the 1 and, 5 per cent level respectively.

Source:  Author’s estimation based on Newey-West using Bartlett-Kernel.

ARDL Estimation Results

The presence of cointegration between variables in the ARDL model specified in Equation (20) is
examined using F test or Wald test. The Wald test is used to examine the joint null hypothesis of zero
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co-integration between variables (Ho: @=B=0) against the alternate on presence of co-integration. The
F statistic is compared with two set of critical values or bounds (upper bound and lower bound). If the
value of calculated F statistic is greater than the upper bound then the null of no co-integration can be
rejected. However, if the computed F statistic is smaller than the lower bound, the null cannot be
rejected. The test is inconclusive if the F statistic falls between the two bounds.

Table 7: Co-integrating Equations and Error Correction Term, 2000-2001:Q1 to 2016-17:Q3, India

Dependent variable: X

M M M-q M-s M-q-s
(total goods | (imports plus | (without net | (without |(without net remittances
imports) | net invisibles) | remittances) | net SSE) and net SSE)
1) (2) 3) (4) (5)
Lag structure of ARDL 2,1) (1,3) 2,1) (1,2) 2,1)
Long run coefficients
Imports variable 0.45™" 0.59™* 0.54™" 0.5 0.48™"
A (11.81) (12.13) (8.61) (11.99) (9.59)
Constant term 4.61™" 5.75™ 4.67"" 5.55™ 4.4
(5.94) (8.71) (4.42) (8.1 (4.53)
Co-integrating form
) -0.56™ -0.6™ -0.43™ -0.6™ -0.47"
Error correction term (-4.27) (-5.58) (-3.99) (-5.28) (-3.92)
-0.28™ -0.27" -0.23"
D(X(-1)) (-2.88) (-2.86) (-2.4)
D(Imports) 0.49™ 0.38™ 0.44™ 0.39™ 0.42™
P (8.57) (6.19) (7.68) (7.03) (7.67)
-0.16™" -0.11™
D(Imports(-1)) (-2.85) (-2.02)
-0.10"
D(Imports(-2)) (-1.68)
F statistic 5.88™ 10.03™ 5.15" 9.01™" 4.97"
Critical Value Bounds
Significance Lower Bound | Upper Bound
10% 3.02 3.51
5% 3.62 4.16
1% 4.94 5.58

Note: *** ** * Denotes significance at 1, 5 and 10 per cent respectively.
Source: Author’s calculations using Equation (6.20).
Values in parenthesis are t-statistic.

Lag selection is based on AIC.

Table 7 presents the long-run co-integration coefficient for total exports (X) and total imports
of goods (M) are significant under all specifications. The error correction term (ECT), which tests
whether the short term deviations between exports and imports return to the equilibrium path, is
negative and highly significant indicating the presence of long-run relationship between the variables
across all the measurements of imports (M). Also, the F statistic lies above the critical bounds at either
1 per cent or 5 per cent level of significance. Thus, the null of no co-integration is rejected for all the
specifications estimated.

Column (1) shows the co-integrating coefficient for merchandise imports which is 0.45 and

highly significant. This indicates that for every one percentage point increase in total imports of goods,
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exports of goods increases by 0.45 percentage point. Thus, there exists a 0.55 percentage point deficit
in the balance of trade (BOT). In the short run, however, 0.56 per cent of the deviations in X are
adjusted per quarter towards long-run equilibrium level. As the long-run equilibrium coefficient under
this specification is far less than one, India would suffer from weak sustainability of current account and
larger deficits.

In the second specification, imports include merchandise, services, transfers and income (M),
thereby reducing the total imports as India enjoys surpluses in its invisibles component. The long-run
coefficient of 0.59 in column (2) implies that when invisibles are included, higher sustainability is
ensured for India’s current account. The long-run coefficient improves from 0.45 to 0.59 when net
invisibles are included. In order to calculate the specific component of net invisibles contributing to
higher sustainability (higher g value), net remittances and net software services exports are subtracted
from net invisibles in column (3) and (4) respectively.

It is observed that when net remittances and net SSE are subtracted from net invisibles, the
long-run coefficient reduce to 0.54 and 0.5 respectively from 0.59 in column (2). This implies that
individually net remittances and net software services exports make considerable contribution towards
India’s current account sustainability. If net remittances are excluded from net invisibles then one
percentage point increase in M is accompanied by 0.54 percentage point increase in X and in the case
of exclusion of SSE, X'would increase by 0.5 percentage point.

In column (5) net remittances and net SSE are subtracted from net invisibles which yields a
long-run coefficient of value 0.48 which is closer to 0.45 in column (1) where net invisibles were
excluded for estimation. This offers evidence for net remittances and net SSE as primary components of
net invisibles and their absence yield results similar to a situation when net invisibles are excluded.

Analysing the speed of adjustment parameter or the error correction term (ECT), as mentioned
earlier, is negative and significant for all the specifications. This evidence can be used to justify the time
taken to adjust towards long-run equilibrium after a short-run shock. In column (1) where co-
integration between imports and exports of merchandise goods is estimated, 45 per cent of the short-
run disequilibrium of the previous quarter is corrected in the current quarter, indicating that it would
take slightly over two quarters for short-run shock to be absorbed by the system. In the case where
import component included net invisibles (column (2)), 60 per cent of the short-run shocks of previous
quarter is corrected in current period. In comparison to the ECT term in column (1), the time taken to
correct the short-run disequilibrium improved in column (2). Thus, inclusion of net invisibles reduces the
time taken to adjust the system to the long-run path. In the absence of contributions from invisibles
component, India’s current account would have taken comparatively more time to correct the short-run
disturbances. Comparison between the ECT terms of column (3) and column (4) which excludes net
remittances and net SSE respectively shows that while 43 per cent of short-run disequilibrium is
corrected in the absence of remittance, about 60 per cent is corrected without SSE. This implies that
contribution by remittances in ensuring current account sustainability is greater that SSE as it would
take shorter time to adjust the disequilibrium in presence of remittances rather than SSE.

The presence of co-integration between exports and imports for all specifications implies

sustainability of India’s current account with and without net invisibles. However, sustainability is
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weaker in the absence of net invisibles implying that India’s dependence on foreign capital and external
borrowings would be higher without the contributions of net invisibles. This has two implications on the
external stabilisation; (a) a larger deficit in the absence of invisibles may increase dependence on
foreign financing to bridge the gap, further widening the CAD due to increased interest payments and
adversely affecting CAD/GDP ratio, and (b) increase in exposure to foreign capital and borrowings in the
BOP may require larger surpluses to be generated in future to repay the increased accumulated debt.
Though, weak sustainability is observed in the absence of net invisibles, India will have to increase its
dependence on external sources of finance which may percolate to higher interest rates in the domestic
economy and increased vulnerability to external capital movements.

The necessary diagnostic tests presented in Table 8 indicate that the estimated ARDL model
does not suffer from non-normality, serial correlation, heteroscedasticity or misspecification error. The
table also provides the ARDL model representation across different measurements of imports used to

calculate the long-run coefficients.

Table 8: ARDL Model Representation, 2000-2001:Q1 to 2016-17:Q3, India
Dependent variable: X

M M M-q M-s (wié‘:\;qt;: net
(total goods | (imports plus | (without net | (without remittances and
imports) | netinvisibles) | remittances) | net SSE) net SSE)
(1) (2) 3) 4)
(5)
Lag structure 2,1) (1,3) (2,1) (1,2) (2,1)
X (-1) 0.16 0.39™ 0.3” 0.39™ 0.29™
(1.25) (3.59) (24) (3.42) (2.36)
X (-2) 0.29™ 0.27" 0.233"
(2.82) (2.79) (2.36)
Imports 0.49™ 0.38™ 0.44™ 0.39™" 0.41™"
P (8.15) (5.96) (7.23) (6.65) (7.23)
-0.25™ -0.18™ -0.21™ -0.19™ -0.19™
Imports (-1) (-:3.12) (-2.07) (-2.67) (-2.37) (-2.55)
0.06 0.11"
Imports (-2) (0.76) (1.96)
0.10
Imports (-3) (1.64)
C 2.56™ 3.477 2.02" 3.34™ 2.09™"
(3.75) (4.82) (3.09) (4.58) (3.10)
R sq 0.89 0.87 0.87 0.87 0.88
DW stat 1.93 2.17 1.99 2.16 1.98
Diagnostic tests
Jarque-Bera : x? 2.27 1.35 2.99 2.42 1.33
(normality) (0.32) (0.21) (0.31) (0.74) (0.54)
Breusch-Godfrey: x? 0.34 2.63 0.24 2.13 0.04
(No Serial Correlation) (0.85) (0.45) (0.88) (3.45) (0.97)
Breusch-Pagan-Godfrey: x? 5.43 3.29 4.94 4.75 5.35
(Homoskedasticity) (0.25) (0.65) (0.29) (0.31) (2.53)
Ramsey RESET: F-stat 0.44 0.48 0.19 0.69 0.72
(model specification) (0.51) (0.49) (0.67) (0.41) (0.39)
Note: ™ and™ denotes significance at 1, 5 and 10 per cent respectively.

Values in parenthesis are t statistic.
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Conclusions and Policy Implications

The trends in foreign capital flows suggest high volatility especially post 2008-09 GFC. This could lead to
deterioration in quality of financing CAD with increase in external borrowings rather than non-debt
capital flows. In the light of volatile movements of foreign capital on one hand and increased global
uncertainty with respect to trade and migration on the other, this paper attempts to provide a snapshot
of the dependence of India’s current account on its invisibles components (especially net remittances
and net SSE).

Using time series data for India from 2000-01 to 2016-17, the analysis highlighted the
magnitude of their contribution in reducing CAD by establishing a co-integrating relationship between
export and imports. The evidence supporting higher co-integrating coefficient in the presence of net
invisibles highlights the importance of remittances and SSE in ensuring current account sustainability in
the long-run. In addition, it was observed that in the absence of net invisibles, speed of adjustment was
longer and the short-run economic shocks continued to persist in India’s current account for a longer
duration. This further underlines the importance of net invisibles in arresting further deterioration in
current account as the disequilibrium is adjusted swiftly in the presence of net invisibles. The analysis
also probes into the individual contribution of remittances and SSE. In doing so it was found that
remittances assist more towards sustainability of India’s current account as compared to SSE. Thus,
reductions in remittances can be assumed to deteriorate the current account more than reductions in
SSE. Sustainability of the current account is analysed in the context of international debt position of a
country. Exclusion of net remittances, specifically SSE and remittances shows weakening of India’s
current account sustainability. Reductions in invisibles could enhance India’s dependence on foreign
debt in the absence of stable non-debt creating capital inflows. This may have detrimental impact on
India’s external stabilisation as increased debt requires generation of larger future surpluses in the
current account and larger current CAD due to increased interest payments.

Increasing uncertainty with respect to immigration policies in developed countries such as the
US, UK Europe and GCC due to rise in nationalist agenda and increased trade frictions, especially with
the US, may have a detrimental impact on key contributors of invisibles. Thus, policies need to be
focused on developing new avenues and markets for migration and services exports (specifically
software services in which India holds comparative advantage). With the advent of disruptive
technologies (Artificial Intelligence, cloud computing, machine learning etc.), a serious consideration in
upgrading and enhancing the competiveness of India’s software services is the need of the hour in
order to maintain strong exports. In addition, there needs to be a thrust on exports in general to reduce
India’s dependence on foreign capital by bridging the gap between imports and exports.
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Appendix

Equations A.1
Solving for IBC: Derivations for Equation (8)

(X-MM), = B,_,(1+1)—B,
By = —(X = MMy 4 Broy (L4 1) oo (a.1)
Biy1= —(X—MM)pyq + B.(1+1444)
By, = —(X—=MM)yy + By (1 +1445)
which can be re-written as
Bry = —(X = MM)pyp — (X = MM) 41 (1 +7e02) + Be(1 4+ 140 (1 + 7e42)
Biys= —(X = MM)pys — (X = MM)pyo(1+7043) = (X = MM)pyy (1+7042) (1 +743) + Be(L + 1) (1 + 742) (1 + 743)

Biyn= —(X—=MM)p1— X = MM)ppp 1 (T 1040) == (X = MM) oy (1 +7005) o (L 1)) (1 + 1)
+B(1+741) o+ (L Tpn ) (A +1140)

B = X - MM)t+n + (X —MM)1pq X - MM)t+1
T+ Tepr) et (LT )+ 1) (T 7) ot (L4 71gng) (1 + 7
+ Bt+n
A +71) et (U T ) A+ 100)
B, = Y2 (X —MM)y; + 7l!i_’rr010/'1nBt+n ................................................... (a.2)
— TTi 1
Where 4; =[]}, vy
Equations A.2

Iterative Dynamics of foreign borrowings: Derivations for Equation (18)

B = Z; = X F (1 F T)Biiq oot (b.1)

Biyn=Zpy1 — X1 + (1 +1)B,

By =Zpsy = Xepo + (1 +1)Bryy

Which can be re-written as

Biyz = Zeyz = Xppa + (L4 1) (Zps — Xe) + (1 +17)2B,

Expanding B, further

Biyo =Ziyo = Xppz + (141 (Zs — Xy + A+ 1)2(Z - X) + 1 +7)°Bi4

Birs = Zpyz = Xppz + (L + 1) (Zesz = X)) + (L4 1) (Zpyy — Xep) + (U413 (Ze = X)) + (1 +1)*Byy
Bein = Zesn = Xewn + (L + 1) Zesnor = Xean-1) + A+ 1) Crinoz — Xegn—2) + -+ A+ 1" (Ze = X) + (L +1)"'B,_,
Biyn = Z?:o(l + T)n_j (Zt+j - Xt+j) + @ +7)"B,

_ Biin _ Z?:o(l + T)n_j (Zesj — Xeaj)
1 +r)ntt 1+ r)n+t

Bt—l

Bt+n _ Z;‘l:o(ztﬂ' - Xt+j)

By, = :
N C RS A+ )t
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Beoq = Y oo M (Xeaj = Zea) A Brppeceeeieseeceee e (b.2)

where 1 = =)
Solving the process till infinity yields

Bey = X5og N (Xpwj — Zeaj) + lim D TS (b.3)
Expanding the above equation

By =AX;—Z) + AZ(AXHl —4Zq) + e (A%, —4Z) + 13(AXt+2 —4Z;) + 2 (AXp41 — AZpyq) + - + lim /1"+1Bt+n
n—-oo

Bia= AKX, —Z) + ATV (B — D201 ) + AR A (MK i j — AZpy ) + -+ lim AM1B,,,
n—oo

Re-arranging €quation ...........cccveeeiiiiiiiciee e (b.3)

S50 (Xes; — Zo4j) = By — lim D RO (b.5)

Substituting (b.5) in (b.4)

Beoy = A(X, — Z) + AZ V(DX = BZep)) + A [Bocy lim AHABy | + o+ lim 1B, .,
j=1

Bioy = A(X, — Z) + AZ M (AXppj = AZep)) + 2By + (1= ) lim A™1B,,,,
j=1

N a-a
By =By =A| (X, —Z) + ZA] (AXpyj — AZpyj) + 1

Jj=1

: n+1
i, A B

1-1 o
B, +Z =X, +Zw (AX,s; — AZ,,)) +

Jj=1

a-4
A

i n+1
i A B

1-1
As o = r

TBey + Ze = Xp + 5y N (AXpyy — AZe ) + 2 47 LIy E— (b.6)
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