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ABSTRACT

Remittances and financial developments have been an important and
overgrowing source in accelerating the growth process of many transitional
economies. The economies that have enough source of remittance from their
expatriate necessitate the well established technology for financial transactions
that ultimately result in economic growth. This paper theoretically extends the
Ramsey-Cass-Koopmans model by incorporating the remittances and financial
developments that has emerged in financial sector. Theoretical results of steady-
state indicate that higher amount of migrant remittances along with financial
developments increase the consumption level of the domestic residents that
results in higher economic growth by inducing more investment. In the long-run,
both overseas remittances and financial developments increase the steady-state
rate of output growth and capital stock. The findings also highlights that
remittance creates the current account surplus and financial developments
produce an upward shift in production function that lead to further growth. This
research explores the new dimension for policy-maker particularly, working for
innovations in the financial sectors.

JEL Classification: G2, F24, F43
Keywords: Financial Development, Remittances, Economic Growth



1. INTRODUCTION

Emerging economies have long aspired for innovatiam financial
sectors, higher remittances, improvements in cti@ecount and acceleration in
growth. A major source of income of most developiogintries (DCs) that has
evolved over time has been overseas remittanctenfimmigrant workers. In
the meanwhile, developments in domestic financiatkets, such as easy access
to loans and widening credit growth mainly havetdbnted to high growth as
well as better income level of domestic populatidioreover, globalisation has
helped integration between financial sectors aretsmas remittances, which in
turn has led to higher innovation in technologyvadl as production.

Since the pioneering work of Gurley-Shah (1955)t tindroduced the
concept of financial development in promoting griowhany remarkable studies
such as Goldsmith (1969), Mckinnon (1973), and Sh@WW73) have
incorporated it in theoretical as well as empiriti#rature. Though income
flows from expatriatesand financial sector developments have been linked
growth analysis byGiuliano and Ruiz-Arranz (2009King and Levine (1993)
and Levine,et al (2000) argue that the growth enhancing effecfirdncial
development works through expansion of private itradd liquid liabilities,
while any crisis in banking and currency may lead recession due to
developments in financial sector [Gourinchesal. (1999); and Kaminsky and
Reinhart (1999)].

Overseas remittances and financial innovations hame ambiguous
relationship with economic growtlGiuliano and Ruiz-Arranz (2009)]n both
LDCs and DCs, there have been very few facilitethe financial sector for its
development. Hence, the growth of remittances haenbineffective in
promoting productive activities in these econonti@sugh expansion of credit.
But, at the same time, sound financial innovatitiase been important in
increasing the amount of remittances and decreasamgpaction cost for the
economy in general and promoting growth. Mundac@092 explains that
innovations in financial market and the increasitrgnd of developing
economies to attain maximum remittances which Hesledo promoting growth
and higher income generation are trends that hakéewed importantance in
economic literature. Hinojosa-Ojeda (2003) alsotiGbutes to the literature by
pointing out that the flow of remittances in theeggnce of banking sector
innovations leads to the growth process.

Remittances and financial sector developments ltavdradictory and
complex application in affecting the growth nexusespecially in conflict
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affected countries [Maimbo (2007)]. Threats to ittanices and lack of financial
innovations worsen the economic situatioRemittances are not just an
unwavering source for the development of infragtree but are also a stable
source of foreign exchange reserves with less i®latharacteristics as
compared to other foreign earning resources [R&2085)]. Lundahl (1985)
explain that expatriate earnings do not necesseairibute to raising income
of domestic residents that mainly depends on thesyf traded goodQuibria
(1997) theoretically finds in the general equilibn model that benefits and
losses of remittances are dissimilar for factor emuents and volume of
remittances.

There is abundant literature that explains thateasing amount of
remittances may have stimulating effect on incosmsumption as well as
investment. Arzeki and Bruckner (2011) find thagthflow of remittances may
have transitory shock on income and may amplify ghewth process in the
long-run. They highlight the impact of remittanéeghe presence of transitory
income component. The findings examine the unigasedn which negative
effect of remittances emerges Bub-Saharan African countries. Since the
emergence of the concept of financial developmant$ remittance playing a
role in enhancing the growth process, keen intenast been shown in both
macroeconomic indicators as engines of growthre, this study is another
attempt to highlight this finding by extending tiftamsey-Cass-Koopmans
model in the presence of remittances and finand@lelopments that have
emerged in the financial sector.

2. THEORETICAL MODEL

This section incorporates the theoretical contidyutof the model
developed by Ramsey (1928), Cass (1965), and Koopr(f065). We extend
the macroeconomic developments by incorporating l#est innovations in
financial market that follow the remarkable work Gurley-Shah (1955) by
including financial developments as the importanmponent of economic
growth together with remittances.

2.1. Set up of the Model

We assume an infinite time horizon for achievingdaerm economic
growth. We follow all the basic assumptions of Ray€ass-Koopmans model
and also assume technological progress as a Haeuottal. We consider the
labour augmented neoclassical production funct@iowing Robenson (1938)
and Uzawa (1961):

Y(0)= f[K(D), L(t). A e (@)

A(t) = AQ)g OO )
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Where, Y(t) stands for output of an economy whiét) shows technological
progress that depends &ift) financial development ani(t) exogenous rate of
technological progresk(t) andL(t) is the capital and labour input, respectively. We

can express effective labour(ag) = L(t). A(t) and the production function a4t) =

fK(1), L (©]. In per capita form the production function ¢enexpressed as:

y(®=1tk®) Q)

For simplicity, it is assumed that the depreciatiate is zero and the
production function is strictly concave that is d¢eidifferentiable and satisfies
the Inada conditions, such as:

f(0)=0, f'(0)=,f )= 0

The household’s utility function can be expresssd a
whereU = [U[c (1), (D] €™ dt .. )
0

Co(t), Cr(t) are the domestic and the remittance related ggitac consumption
of the agent. HowevelJ(.) is the instantaneous utility function that isnn

negative increasing, concave and twice differefgiads Y ¢ (1. Cx (0120,

UrTeo (0, (0] SO. The parameterd” represents the subjective discount rate
that is assumed to be strictly non-negative. Ireotd incorporate the remittance
in open economy environment, the national inconeatity can be written as:
_ , i)
fk(®) = ()+ GO+ (Y 1+0) [+ 9(h+ ca()

k(t) )

ca(t) = () + r (- m?

db(t)
ca(t) =0h(t) ——=
a(t) =6h(Y m
db(t

X - m(y =0t(9 - X0 (g

For theoretical convenience, we write the currexapant in place of net
export that consists of factor payments from abt@édmhg with country trade in
currently produced goods and servicegt) indicates the government
expenditures whilé(t), x(t), r (t) andm(t) stands for debt, exports, remittances

We do not take net factor payments or exclude alotof payments that are earned by the
foreign factors of production in domestic econoffilyis analysis supports us to use just remittance
for theoretical extension. In addition to thatnster payments are zero in our analysis. So, curren
account is the sum of net export and remittances.



4

and imports respectively, all these variables arpear capita form. The change
in capital stock represents the investment relateddomestic income and
remittances and here we also consider the cosstdllation.

The change in capital depends on the cost of Iatitat D(%) i.e. non

negative and convex. Whether agents go for investroe disinvestment they
have to bear some cost, in case of no investmenitnstallation cost will be
zero.

0(0) =0, 0(.)>0, ()FF,,()

If we take remittances as a function of output tan can express the
budget constraint as

O _ o )+, (t>+|(t>{1+m('(t’ )}

dt k(t)
+g(t) +0b(t) =[1+ r(t)]  (k(1)
dk(t) _
dt © ... (5h)

Before developing the optimisation framework, weoalassume that
agents cannot borrow unlimited amount at the phexpinterest rate so we rule
out any possibility of ponzi game.

Limitb(t)e e"=0

To solve the underlying optimisation problem, theesent value
Hamiltonian has been used in which the utility fiime (3) is maximised subject
to budget constraint (5a) and capital accumulafigoation (5b), the respective
co-state variables aiét)e ™ andA(t)p(t)e™ . Using the first order conditions the
following equations have been derived.

U'(c, (1) = A1)

®)
U (ca(t) =A() ©
() pye®) _ (0, i)
AEOHOE) - e [(1+r(t»f(k(t» ()T (k(t))} .
0y (O Oy -y

KO KO KD @®)



d(-A(D)e™)

= A(t)0e™
dt e 9)
Limit—A()b(t)e™ =0 (10)
Limit A(t) p(t)k(f) e '=0 (12)

Equations (7) and (9) are the Euler equations dpital and external debt
respectively. Equations (10) and (11) are the rsmetransversality conditions
associated with debt and capital.

2.1.1. Consumption Analysis

By using the first order conditions derived abovee can write the
following equation:

U'(e(B) =U'(6 (1) = U'(G(9) =A(D

In order to find out the growth rate of consumptiwa go through the
following steps

dA@® _
dt .. (12)

As from Equation (6)
du(c(o) _ d\(9 _
dt dt
&:0
co 12

We can say that the consumption is smooth over tand it is
independent of the interest rate and the subjectiseount rate or the rate of
time preference. In order to find out the levekofisumption, integrate the flow
constraint (5a) using transversality condition (&)l this result as

Tc(t) - dt:T [1+ ()] F(K(D)- i(t)[1+D (l'(%)} + g(t):l

e dt- K0) = |0) .. (13)

As the consumption is constant and it is not grgwomer time so we can
write the Equation (13) as

c(t) = ¢(0) = 6v(0) .. (14)
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2.1.2. Investment

Equation (8) explains investment as a functionhafdow pricep(t) and it
is defined as cost of capital in terms of consuampgjoods.

p(t) = D(%), 0'=0 and 0O(0)=1

We can formulate the inverse function from the abeguation as:

it) '
—==Y(p(t Y'=20 and WY@®)=0
k() (p(1) @
Using the above inverse function we get the capiteimulation equation as:
M=i(t)=k(t)\lJ(p(t)), Y=0 and W@)=0
dt .. (15)

Equation (15) indicates that capital accumulati®raifunction of shadow
price p(t), we can find the value of this price by considgrEquation (7), given
(12),

P = op() - @r ) 1RO -WROIT[W(RO] 1

Integrate Equation (16) subject to transversaliydition (11)

[Bp(e™ dt=[[ @+ r(t) F'(KO)+W(p ) O{ W H D} ] & d

o(t) = I[(u rOF kO +Y(POFO{W(pO} e dt

Equation (17) shows that the present discountedevaf future marginal
products is equal to the shadow price of capithke Tost important feature is
that the characteristics of utility function anc tlevel of debt do not affect the
rate of investment but the remittances do enhame@iestment activity.

2.1.3. Savings

From the traditional national income identity weided the equations for
savings that indicate that, increase in remittamgésncrease the savings.

s(t) = f(k(9) - d 9+ () f(KP - dy-01) .. (18)

By putting the value of consumption in Equationvi get

s() = f(k(t»—eﬂ (K 2)- (a[uu(%)ﬂ

eV dz+ (1-8) (Y F(KH)-(1-6) o)



2.2. Steady State and Dynamics

The dynamics of capital, investment and output basn determined
through Equations (15) and (16) while that of (aayl (5a) determine the level
of consumption and the dynamics of debt.

2.2.1. Dynamics of Capital and I nvestment
In the steady state we know that

dk() _ dr(d _
dt dt

From Equation (15) we know that whenewgfl) = 0 it implies that
dk(t) _ 0
dt ~ Soin the steady state
p=1
(+r()f '(k*)=0

By putting steady state value pfand marginal productivity of capital in

dp(t) _
Equation (16) we get gt ~ ' which indicates that the rate of investment
becomes zero at the steady state. Equations (1b{1&) have been linearized
aroundp* = 1 and k* toanalyse the dynamics of capital and investmenirato

the steady state neighbourhood.

dk

dt :[ 0 WK J[k—k*J

dp | \-@+rE)f () @+re)Nf'& )\ p-1

dt .. (19)

Equation (19) explains the dynamic behaviour oéstment and capital that
is shown graphically in Figure I. Thak(t)/dt=0 locus indicates the dynamic
behaviour of capitd] while dp(t)/dt=0 curve is sloping downward@he downward
sloping line SP (saddle path) elucidates the dyosofiinvestment that has a unique
path and converges toward steady state. It is a&sbuhat at the initial level of
capitalk,, the shadow pricepf) is greater thap* that indicates the accumulation of
capital over time. In consequence, net output &sge but investment decreases
over the period due to diminishing marginal proityt

3.2.2. Dynamics of Consumption and Debt

The consumption path does not depend on interesbrahe rate of time
preference and it is smooth over time as explameduler Equations 12' and

2This line is horizontal gi* = 1.
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14. Let at the initial level, the stock of debt aednittances are zergiven this
and Equation 13, the present discounted value obuput minus consumption
must be equal to zero. In other way around, theegmediscounted value of
current and future trade surpluses is zero whickh@wvn graphically in Figure
II. The total area BBDAA' must be divided by horizontal consumption line that
makes the present value of area®Rquals to present value of A&

Fig. . Dynamics of Capital and I nvestment

Po —=0

“Q

ko
SourceBlancherd and Fischer (1994).

Fig. 1. Consumption, Net Output, Trade and Current Accounts

c,y
f(K) + r(©)f(k) —i(1+T(i/k)) — G(t)
A
Trade surplus
A
B''| Trade deficit : O Consumption
i
1
1
1
B 1
1
1
1
1

fo Time
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In the long-run, net output depends on investmentchange in capital. It
is assumed that the economy start somewhere bélewstéady state level with
some initial capital stock, the net output increases due to the increase in
capital stock to its steady state lekel Net income increases from the level
below consumption from point B and eventually extseeonsumption (point
0). At the level below to that is the starting poiwhere net output is less than
consumption that is financed by remittances or bgnmng current account
deficit. Debt accumulates over time in the regioB'® and after pointO net
income goes beyond consumption. The aregA#bove the consumption line
shows the trade surplus.

Fig. I11. Financial Development and Output

Y1 = m————

Yo

ko k

3.2.3. Financial Development and the Steady State Dynamics

Financial developmemlays an important role in all economic activities
of a country. Better financial transaction facdgi not only improve the
efficiency on the consumer side, but the produtsy benefits. In conseguence,
it increases the efficiency of factors of produstioThe improvement in
exogenous financial developments causes to mak@ward shift in production
function as shown in Figure IIl.

The innovations in financial market ease and quickiénancial
transactions. If a majority of the population degeron remittances then they
will desire to have more stable and easy transastibat may actually increase
the consumption and investment facilities availafole individuals. Figure 1V
shows the dynamics of investment and capital dug¢héo developments in
financial sector that appear as a shifting paranaatd cause to make the shift in
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the dpy/dt=0 locusto the rightdp, /dt=0, but thedk/dt=0 locusdoes not change
its position. With the shift imdp/dt=0 locus,the steady state also shifts frdtn
to P', it cause an increase in the steady state levehpital fromk tok . The
well developed financial system results in higheteistment fronP, to O andO
to P, due to the long-run movements on the new saddleSt

Fig. IV. Effect of Financial Development on Capital and Investment
P

dk
dt

Py
SP

dp
dt

N, pmmemmm——————————
|

1 k

The well established financial system initially i@eases the productivity
but it results in higher consumption as comparedéb output that ultimately
results in higher deficit. But in the long-run, tlsgstem works, net output
increases and deficit becomes the surplus th&ioiais in Figure V. Initially, the
deficit was equal t@ED but higher consumption level caused it to shifbino
D', the new equilibrium is attained &' with the deficit equal to an area
DD’EE’.

Fig. V. Effect of Financial Development on Consumption and Net Output
C’ y

Net Output

E’ Consumption

|

ty time
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4. CONCLUSION

This study theoretically extends the Ramsey-Casspid@n’s model of
economic growth by incorporating the important noeconomic indicators of
“workers remittances” and “financial developmentsi’ an open economy
framework. The theoretical approach has profounglications as workers
remittances require developments and new innowationthe financial sector
that further accelerate the growth process. Higlmount of remittances from
the expatriates leads to higher consumption pathalso appears as the growth
indicator in an open economy framework.

In addition to that, new innovations in financia&ctors directly lead to
technological progress that is related with theitp@s shift in production
function. Financial developments initially leadit@rease in both consumption
and net output. that may appear as deficit buthénlong-run, means expansion
in net output over and above consumption resultmgrade surplus in the
dynamic system. In consequence, both the workersttesces and financial
developments generate higher steady-state lewsmfal stock and output.

On the basis of the findings, policy-makers shaldgelop an innovative
and well established financial sector that may Wificsent to catch the higher
amount of remittances. A highly developed finansiattor together with higher
amount of remittances directly induces economasn. .
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