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Abstract

The objective of this paper is to examine how corruption affects growth and
inflation in a developing country like India. In this endeavour, we have first
considered the case of a closed economy, where, corruption is manifested in tax
evasion. We have, then, extended our analysis to the case of an open economy,
where, besides tax evasion, corruption also leads to illegal outflow of capital.

The model that has been envisaged is based on the Keynesian framework, where
prices are rigid and aggregate output is demand determined. In the specification of
the aggregate demand function, we have incorporated the relevant features of the
Indian economy. A careful analysis of the relevant data has revealed that
investment in India is a function of not only interest rate but also exchange rate.
Again, given Government of India’s strict adherence to a fiscal deficit target,
government’s expenditure, instead of being autonomous, becomes an increasing
function of GDP. An increase in government expenditure improves law and order,
infrastructure (such as road conditions, traffic congestions, drainage etc.). All these
factors reduce cost of production giving a boost to investment and lowering the
price level.

Even though it is not explicitly stated in most of the text books, Keynesian theory
seeks to explain short period (annual or quarterly, for example) growth rate and
inflation rate. Let us explain. The equations of the Keynesian model represent an
economy in a given period of time. In the given period, GDP and price level of the
previous period are given and known. Hence, determination of GDP and the price
level in the given period amounts to determination of the growth rate of GDP and
the rate of inflation from the previous period to the given period. More precisely,
Keynesian theory is of the view that in normal circumstances in a capitalist
economy, there exists unemployed labour and capital so that aggregate output is
demand determined. Hence, aggregate output in any given period is determined
among others, by the autonomous component of aggregate demand. Hence, growth
rate of the autonomous component of demand is a determinant, among others, of
growth rate of Y.

The paper shows that in the case of a closed economy, following an exogenous
increase in the rate of tax evasion, aggregate demand falls substantially reducing



the growth rate and raising the rate of inflation. This means that, the higher the rate
of growth of tax evasion, given everything else, the lower is the growth rate of
GDP. When we extend our model to the case of an open economy, the contraction
in the level of GDP and, therefore, the fall in the growth rate following an
exogenous increase in the level of corruption is likely to be more severe. The
reason may be the following. The rise in the incidence of tax evasion and the
consequent fall in tax revenue lower aggregate consumption expenditure in the net,
since aggregate consumption expenditure is the sum of personal and public
consumption. Investment goes down too on account of the increase in cost of
production. In addition, in an open economy, the price rise due to the cost-push
brings about a substantial fall in net export. This fall in net export is likely to be
quite large in case of India. The reason may be stated as follows. Since India does
not have an independent knowledge or technological base, it has to produce most
of its goods and services with imported technology, which is never state of the art.
Hence, its export potential is quite limited. Close substitutes of all the goods and
services India produces are available everywhere else. Hence, even a slight
increase in the price of Indian goods is likely to bring about a substantial fall in its
net export. Moreover, an exogenous increase in the level of corruption leads to an
increase in illegal outflow of capital. The shrinkage in the net export coupled with
the increase in the illegal capital flight will lead to a steep increase in the exchange
rate bringing about a further fall in investment demand. Thus, the fall in GDP and
the growth rate will be much larger in an open economy like India. Thus, the rate
of growth of corruption emerges as an important determinant of the rate of growth
of GDP. The higher the rate of growth of corruption, given everything else, the
lower is the growth rate of GDP.



1. Introduction

Several studies have empirically derived the result that corruption is detrimental to
economic growth (Mauro, 1995 & Svensson, 2005). However, no theoretical work
has been carried out to examine the relationship between corruption and growth.
This paper seeks to fill up this gap by examining the relationship between
corruption and growth theoretically within a Keynesian framework developed for
both closed and open economies. Another reason for undertaking the theoretical
work is the following. Many economists have pointed out that the inherent
difficulties of collecting good empirical data have made them undertake an
analytical and speculative approach (Bardhan, 1997). This has also induced us into
our theoretical endeavour. The paper begins with a brief overview of some of the
significant works that have been done so far in this sphere. Thereafter, a Keynesian
model is introduced in which prices are held to be rigid and aggregate output is
demand determined. Keynes (1936) denied that a capitalist economy would
automatically adapt to provide full employment, and believed that the volatile and
ungovernable psychology of markets would lead to periodic booms and crises.
According to Keynes, mainly growth in autonomous components of consumption,
investment expenditure and export determine growth in GDP. On the other hand,
Neo-Classical economics shows that a capitalist economy contains a mechanism
that automatically leads to full employment of all productive resources. Hence,
growth in GDP is driven by growth in the stocks of labour, capital and
technological progress. We have considered two major manifestations of
corruption, namely tax evasion and illegal outflow of domestic saving to foreign
countries and examined how they affect growth.



2. Corruption: What it means and How it affects Growth

Robert Hughes (2010) says that although the detection and elimination of
corruption is a difficult task, yet the social, cultural and economic deterioration
caused by corruption is much evident. Hughes, has hinted at the subjective nature
of corruption; that is to say that what is corruption in some places might not be
considered so in others. Andrei Shleifer & Robert W. Vishny (1993), restricting
their focus to government corruption define it as the sale by government officials
of government property for personal gain. They have argued that corruption may
be costly to economic development because firstly, governmental agencies &
bureaucracies become free to impose independent bribes on private agents seeking
permits. Such competing bureaucracies, each of which can stop a project from
proceeding, hamper investment and growth around the world. Leff (1964) &
Huntington (1968) have advocated “efficient corruption” claim that bribery may
allow firms to get things done in an economy plagued by bureaucratic hold-ups and
bad, rigid laws. But, in most theories that link corruption to slower economic
growth, corruption is said to have given rise to inappropriate allocation of talent,
technology and capital (Svensson, 2005). Taking clue from some of the subjective
indices of corruption, Paolo Mauro (1995) tries to establish that corruption lowers
investment and, thereby, lowers economic growth. Using corruption index and
empirical estimates, he has found that corruption is strongly negatively associated
with the investment rate, which is significant both in statistical and economic
sense. Pranab Bardhan (1997) has used the term corruption to imply the use of
public office for private gain. He has tried to show that corruption adversely effects
investment and growth. One interesting thing put forward by him is the fact that
corruption has generally declined with economic growth in most rich countries.



3. Methodology

We subscribe to the view that almost all the markets in a country like India are
oligopolies. Producers, as pointed out by Kalecki (1954), set their prices on the
basis of cost and their positions vis-a-vis their rivals. They adjust their outputs to
meet the demand that comes forth at the prices set. We therefore use a Keynesian
framework where aggregate output is demand determined and prices are set on the
basis of cost. We subscribe to the Keynesian view that normally in a capitalist
economy in every period there exists unemployed workers and unutilized
production capacity so that aggregate output is demand determined and growth in
aggregate output is due to growth in aggregate demand. Thus, growth in aggregate
output is determined by growth in the autonomous components of aggregate
demand.



4. Impact of Corruption: The Case of a Closed Economy

We seek to explain how corruption affects a country like India. However, for
simplicity, we first disregard transactions with the rest of the world and consider a
closed economy. The model for a closed economy is presented below:

In India, the RBI seeks to regulate the interest rate and keeps it at a target level.
Hence, we regard interest rate, denoted r, as a policy variable of the RBI. Thus,
r = 1, where 7 is the target level of the interest rate.

Let us now focus on the investment function. A careful analysis of the relevant
data has revealed that investment in India is a function of interest rate. Again,
given Government of India’s strict adherence to a fiscal deficit target,
government’s expenditure, instead of being autonomous, becomes an increasing
function of GDP. An increase in government expenditure improves law and order,
infrastructure (such as road conditions, traffic congestions, drainage etc.). All these
factors reduce cost of production giving a boost to investment and lowering the
price level. So, investment is a function of both interest rate and government
expenditure.

Aggregate consumption is an increasing function of disposable income and
increase in consumption due to one unit increase in disposable income is assumed
to be less than one. We shall, as we have already pointed out, develop a Keynesian
model where GDP, which we denote by Y, is determined by its demand and prices
are rigid. The economy is a closed economy having no foreign transactions.

Accordingly, the three different components of aggregate planned final demand in
the commodity market in the present case (incorporating tax evasion rate, 8) are
given by the following equations:

ac

Consumption function: ¢ = C[(1—t(1—0))Y] and 0 < C (= Sata-D)Y

LoD

) <

Investment function: I = I(7,G) and I; (= 66—(1;) >0, (2)



Government  expenditure: G =t(1—-6)Y and Gy (= Z—i) =t(1-06)>

Where, C = Aggregate planned private consumption expenditure, Y = GDP, I =
Aggregate planned gross investment expenditure, t =tax rateand 0 <t < 1, tY =
total tax revenue net of subsidies collected by the government, ¥ = given interest
rate, G = Government’s consumption expenditure, & = tax evasion rate and
0 <t < 1, tdY=total amount of tax avoided due to tax evasion.

Now, the equilibrium condition of the real sector is given by the following
equation:

Putting the values of C, I and G in equation (4) we get,
Y=C[(1-t(Q—-0)Y]+I[Ft(QA—0)Y]+t(1 =Y. ceeviiiiiirieaaiin (5)

The specification of the model is now complete. Substituting equation (1), (2) &
(3) into equation (4), we get the equilibrium value of Y.

Equation (5) shows that the product market equilibrium where aggregate supply
(AS) is demand determined. R.H.S. & L.H.S. of equation (5) shows the AD and
AS respectively. Now we measure AD & AS along the vertical axis and Y along
the horizontal axis. Now, we focus on the shapes of AD & AS schedules against Y,
keeping r, 6 and t as fixed. If Y rises by 1 unit, then C rises by C'[1 —
t(1—0)]dY, I rises by I;t(1 — 6)dY and G rises by t(1 — 6)dY, where I; > 0.
So, AD will rise by[C' {1 —t(1 — )} + I;t(1 — 6) + t(1 — 8)]dY. Its position is



determined by its positive vertical intercept (autonomous consumption &
autonomous investment expenditure). Vertically summing up C, I and G, we get
the AD schedule, which is upward rising. The coordinates of every point on the
45° line in figure 1 are equal. Thus, at the point of intersection of the 45° line and
AD, AD equals AS. Hence the economy is in equilibrium. The equilibrium Y (Y?)
corresponds to this point.

AD, AS ‘ AS
AD

E.

N\ 45°

O Yé \& Y

v

Figure 1: Effect of an increase in 6 on Y

The effect of an increase in 0

Let us see the impact of 8 on equation (1), (2) and (3). Now we fixed Y at Y. In
equation (1), an increase in 6 by 1 unit, then consumption expenditure rises by
C'tyd6. In equation (3), G will fall by tYd@ in absolute terms due to 1 unit
increase in 6. In equation (2), an increase in 6 by 1 unit lowers I by I;tYd6. To
carry out the exercise graphically, we have to examine how these changes affect
the AD schedule in figure 1. There are two opposite effects on AD. On the one
hand, an increase in 8 corresponding to any given Y reduces G and I lowering
aggregate demand at every Y by (dG + dI) = (1 + I;)tYd#. The increase in 6, on
the other hand, raises personal disposable income at every Y by tY and thereby



increases C by C tYd@ . So, AD rises by C'tYd@. Therefore, in the net aggregate
planned demand at every Y goes down by [(1+1;)tYdd —C tYdo] =
(14 I; — C)tYde in absolute terms. Here, C'tY < (1 + I;)tY. When this is the
case, the AD schedule will shift downward by the amount (1 + I; — C)tY in
figure 1. Hence the equilibrium value of Y will go down. The new equilibrium
value of Y is labeled Y,°.

Let us now derive the result mathematically. Substituting the equilibrium value of
Y denoted by Y* into (5) and then taking total differential of both sides of the
resulting identity treating  and t as constant, we have,

dve =[C'{1—-t(1-0)}+I;t(1—0)+t(1—06)]dYs —(1+1; —
CHIY O, (6)

The LHS of equation (6) gives the change in the value of Y from the initial
equilibrium to the new one. The RHS gives the change in the aggregate planned
demand from the initial equilibrium to the new one. Since Y and AD are equal in
both the initial and the new equilibrium situations, changes in the former and the
latter from the initial equilibrium to the new one must be equal. This explains (6).
Equation (6) contains only one unknown dY*¢, since d@ is known to us. We can
solve (6) for dY¢. Thus,

(1+1; -C' )ty do

e — __
ay® = 1—[C'{1-t(1 -0+ Igt(1-6)+t(1-0)]

Let us explain equation (7). Following an increase in 6 by d8, AD goes up by
C'tYdo at the initial equilibrium Y. At the same time, following the increase in @
by d8, AD goes down by (1+ I;)tYdO at the initial equilibrium Y. Hence,
planned aggregate demand at the initial equilibrium Y goes down and thereby
creates an excess supply of (1 +1I; — C)tYd6. To remove the excess supply,
producers will reduce Y and a new equilibrium is established when the fall in Y
reduces excess supply to zero. Now, a fall in Y by 1 unit, given AD, reduces excess
supply, (Y — AD), by 1 unit in absolute terms. Hence, C goes down by [C {1 —
t(1 —0)}], I goes down by [I;t(1 — 8)] and G goes down by [t(1 — 6)]. Thus, in
the net per unit fall in Y excess supply falls in absolute terms by 1 —[C {1 —
t(1—60)}+I;t(1—0) +t(1—0)]. Therefore, excess supply will fall by



(141, — C)Htyde in absolute terms when Y goes down Dby,
(1+1g-C" )ty do
1-[C'{1-t(1-0)}+It(1-6)+t(1-6)]

Let us now explain the multiplier process that takes place following the increase in
6 by d6. So, there emerges an excess supply of (1 + I, — C')tYd®@ at the initial
equilibrium Y. Hence, producers will reduce Y by (1 + I; — C')tYd#. This fall in
Y will reduce €, I and G by [C' {1 — t(1 — 0)}]dY , I;t(1 — 8)dY and t(1 — 0)dY
respectively in the second round creating a situation of excess supply again.
Producers will therefore decrease GDP by [C {1 —t(1—8)}+I;t(1—0)+
t(1-06)]A+1; — C)HtYde, which in turn will lead to a further round of
contraction in income, demand and production and so on. This process of
contraction will stop and the economy will achieve a new equilibrium, when the
excess supply that is generated in each round eventually falls to zero. Thus, the
total decrease in the GDP is given by,

[(1+16-C") tY]d6 + [C{1 - t(1 - 6)} + Ist(1 - 8) + t(1 - 6)] [(1+]5~C") tY]dO +

= [(A+1-C) tY] [1 + {C'(1 - t(1 - 8)) + Ist(1 - ) + t(1 - O)} + {C'(1 - t(1I -
0)) + Igt(1 - 0) + t(1 - O) P+ uee....... ]

~ (1415 -C )ty do
C1-[C{1-t(1-0)}+ Igt(1-60)+t(1-6)]

(1415 -C )ty do
1-[C'{1-t(1-0)}+1st(1-0)+t(1-6)]
evasion rate rises, economic growth will fall. Thus, rate of growth of tax evasion
emerges as a determinant of growth. The higher the rate of growth of tax evasion,
the lower is the growth rate of GDP.

Hence, Y will fall by . So, if tax

Now, we will discuss about the inflation rate. For this, we have to first state how
price is formed. Following Kalecki (1954), we assume that producers set the price
by applying a mark-up to the average variable cost of production. The one
determinant of average variable cost is wage, which is fixed in the short run. And



the other determinant is government expenditure, so that an increase in government
expenditure improves law and order, infrastructure (such as road conditions, traffic
congestions, drainage etc.); all these factors reduce cost of production and lowers
the price level. Hence, we get

P=P(G);P;<0...cccceviiiiiiiiin... (8)

Putting the value of G (given by (3)) in equation (8) we get,
P=P[t(1—0)Y]......coeviiiiinn 9)

Now, taking total differential of equation (9) we get,

dP = P;[t(1 — 8)dY — tYd#]

_ _ —(1+1g -C )ty de _
dP = Fg [t(l 0) 1-[C' {1 -t(1-0)}+ Igt(1 - 0)+t(1 -0)] tyde
_ _ (1+1g -C )ty
dP = —P; [t(l 0) IOt -6 1t -8y Fe = 0)] +tY|do>0 ........... (10)

This shows that, dP will be positive. Hence, following an exogenous increase in
the rate of tax evasion, price will go up and rate of inflation will increase. Thus, we
get the following proposition:

Proposition 1: In the case of a closed economy, following an exogenous increase
in the rate of tax evasion, aggregate demand falls substantially reducing the growth
rate and raising the rate of inflation. Therefore, given everything else, an increase
in the growth rate of tax evasion will lower growth rate of GDP and raise the rate
of inflation.



5. Impact of Corruption: Extension to the Case of an Open
Economy without Capital Mobility

In an open economy, (C + 1+ G) represents aggregate demand of domestic
economic agents for both domestic and foreign goods. To get domestic economic
agents’ demand for domestic goods, we have to subtract from (C + 1+ G)
domestic economic agents’ demand for foreign goods, which is referred to as
import demand and denoted by M. However, M represents domestic economic
agents’ import demand in terms of domestic goods, while C, I and G are expressed
in terms of domestic goods. So, (C + I + G — M) gives domestic economic agents’
demand for domestic goods. Again, in an open economy, domestic economic
agents are not the only source of demand for domestic goods, foreigners also
demand domestic goods. Thus, to get aggregate demand for domestic goods in an
open economy, we have to add to aggregate demand for domestic goods of
domestic economic agents foreigners’ demand for domestic goods, which is
referred to as export demand and denoted by X. Thus, in an open economy,
aggregate demand for domestically produced goods is givenby (C+1+ G + X —
M).

In case of open economy, investment is likely to depend not only on the rate of
interest and government expenditure but also on the price of foreign capital goods
in domestic currency. Hence, besides 7 & G, we incorporate P*e as an argument in
the investment function. Here we have not distinguished between foreign capital
goods and other foreign goods and taken P* as the average price of foreign goods
in foreign currency, whereas, e denotes nominal exchange rate. In other words, e
gives the price of foreign currency in terms of domestic currency. So, P*e gives the
price of foreign goods and services in domestic currency. Here, higher is the value
al
d(P*e)
stated as follows. Aggregate investment and production are highly import intensive
in India. Since India does not have any indigenous base of knowledge and
technology, it has to import most of the knowledge and high-tech products it uses.
An increase in P*e makes foreign capital goods costlier. This raises cost of

investment. Hence, given expectations, investment declines.

of P*e, lower will be the level of investment, i.e. < 0. The reason may be



Export demand (X) for domestically produced goods is taken to be an increasing
function of both Y* and 2& <

- Here, Y* and PP
exchange rate respectively. P*e amount of domestic currency is needed to buy one
unit of foreign goods. If we divide it by P (average price of domestically produced
goods and services in domestic currency), we get how much domestic goods P*e
amount of domestic currency can buy. Thus, real exchange rate gives us the
amount of domestic goods that one can purchase with the amount of domestic
currency needed to buy one unit of the foreign goods. In other words, the real
exchange rate gives us the amount of domestic goods that one has to give up to
purchase one unit of the foreign goods. Thus, real exchange rate gives the price of

P the
P

dearer are foreign goods relative to domestic goods and hence, the greater is the

incentive on the part of the foreigners to substitute domestic goods for foreign

P'e . __P* : o
Pe. Given Pe, an increase in Y* is likely

denote foreign GDP and real

the foreign goods in terms of the domestic goods. The higher the value of

goods. So, X is an increasing function of
to increase export demand.

Domestic economic agents’ import demand (M) in terms of domestic goods is
likely to be a decreasing function of P%. The higher the real exchange rate, P%, the

higher is the price of the foreign goods in terms of domestic goods and hence, the
greater is the incentive on the part of the domestic economic agents to substitute

domestic goods for foreign goods. Therefore, domestic economy’s import demand

P*e

is likely to be a decreasing function of - Here, C represents consumption

demand not only for domestic goods but also for imported consumption goods.
Hence, an increase in C is likely to represent an increase in demand for both
domestic consumption goods and imported consumption goods. On the other hand,
following an increase in P*e, | declines. The fall in I, reduces demand for not only
domestic capital goods but also imported capital goods raising net export. So, we
have taken import demand (M) to be an increasing function of € and I i.e.
(OM/C)>0 & (IM/I)>0. A part of G may also represent demand for foreign
goods. However, for simplicity, we have assumed that the whole of G represents
demand for domestic goods only.



We assume that the domestic price level, P, is a decreasing function of G (already
explained) but an increasing function of e, as they are very important determinants
of cost of production in Indian context. It is common knowledge that in India,
imported intermediate inputs such as, petroleum, fertilizer, electronic components,
etc. are essential for production (Gol(2014, p.160)). So, higher the exchange rate,
higher will be the price of imported intermediate goods. Hence, P is an increasing
function of e. P should also be an increasing function of the money wage rate (W).
In our model we assume W to be fixed and do not consider it explicitly as a
determinant of P. Thus, we have

P=P(G,e);P;<0,P,>0.ccuviieeeeceeann... (11)

In an open economy, a ceteris paribus rise in the domestic price level brings about
a fall in net export. This fall in net export is likely to be quite large in case of India.
The reason may be stated as follows. Since India does not have an independent
knowledge or technological base, it has to produce most of its goods and services
with imported technology, which is never state of the art. Hence, its export
potential is quite limited. Close substitutes of all the goods and services India
produces are available everywhere else. Hence, even a slight increase in the price
of Indian goods is likely to bring about a substantial fall in its net export.

In the present case, the rest of the equations of the model are given as follows:

Consumption function: € = C[(1 —t(1 = 0))Y].coovvvvrriiiieiaaaannn, (12)

Investment function: [ = I(7, G, P*e) and 7 = given interest rate, P*e =price of

foreign goods and services in domestic currency, lps= a(il*e) <Ouivriiiieennne. (13)

Government expenditure: G = t(1 —0)Y................... (14)

Export demand: X = X (==, v*): 2 50, 2 50, wh =k 15
xport demand: X = (P(G,e), )i o 0 gy , Where,p =—.............. (15)

g — e e oM _ oM _ oM _

Import demand: M = M(P(G’e),C, D); o M, <0, v = My >0, ~ = M, >0,

oM

— =M>0. (16)

a1



Now, the equilibrium condition of the real sector is given by the following
equation:

Y=CH+I+G+X—=M..oooeiioeeeeeeen, (17)

Putting the values of C, I, G, X and M in equation (17) we get,

Y = C[(1 =t = O]+ I t(1 = )Y, P'e) + £(1 = O + X (5o V") -

M (P—e c[(1-t(1-0)Y]I(Ft(1 - 9)Y,P*e)> ....................... (18)

P(t(1-8)Y,e)’

Balance of payment equilibrium condition is given by,

X (o ¥) — M (ﬁ*g)m,c[@ —t(1—0)Y],I(F t(1 - 9)Y,P*e)> =0....(19)
We find from equation (18) that aggregate planned demand as given by its RHS is
a function of Y, e and the exogenous variables, such as r , t, 8, Y*, among others.
On the other hand, the LHS of equation (19) gives the BOP. We find from (19) that
it is a function of Y, e and the exogenous variables Y*, C, I, among others. EQs.
(18) and (19) are the two key equations in our model. They contain two
endogenous variables in two unknowns Y and e. We can solve the two equations
for the equilibrium values of the two endogenous variables.

Substituting equation (19) in to (18) we get,

Y=C[(1-t(Q1-0)Y]+IFt(1—-0)Y,Pe)+t(1—0)Y ..ooeevrnnnne.. (20)

We can solve (19) and (20) for the equilibrium values of Y and e. We show the
solution first diagrammatically:

At every Y the level of planned aggregate demand as shown by the AD(ey)
schedule representing the RHS of (20) in Figure 2 is equal to the sum of //r,¢(1 -
P* €ep P*eo
0)Y, P*ey], G, Cand net export /X(- 5 ,Y*) — M 5
identify the goods market equilibrium value of Y, when e = ey. Focus on the point
of intersection of the AD(e,) schedule and the 45° line. We denote the value of Y

, G 1)]. The 45° line helps us



that corresponds to the point of intersection by Y,. Hence the value of Y that
equilibrates the goods market, with e = ey is Y,. Thus, (Yo, &), as shown in figure
3 is a point on the Y'Y schedule, which gives all the combinations of Y and e that
keeps the goods market in equilibrium. Now, suppose e is raised from ey by de to
e1 (e;>ep). This decreases planned aggregate demand at every Y by (-Ip« P* de).
Therefore, it brings about a downward shift in the AD schedule by the same
amount. The new AD schedule is shown by the line AD(e;) in figure 2. The
vertical distance between AD(e;) schedule and AD(ey) schedule is given by (Ip P*
de) <0. Clearly, AD(e;) schedule will intersect the 45° line at a lower Y. We denote
this Y by Y;. Thus, (Y,e,) is another point on the Y'Y schedule as shown in figure
3. It clearly shows that Y'Y schedule is a downward sloping curve. It means that
along YY curve, Y and e move in the opposite directions.

AD e

45°line 7}

YY
B D(eo)
AD(e;) e | Y1,61)
€o (Yo,€0)
0 Y. Yo Y 0 Y: Y Y

Figure 2: Graphical derivation of the YY Figure 3: YY curve

Let us now examine how the BOP schedule giving all the combinations of Y and e
that satisfy (19) look like? Consider a pair (Y, e) that satisfies equation (19). If we



now raise Y keeping e unchanged, then import demand will rise but export demand
remains unchanged. So, LHS of equation (19) will go down at the given e. Hence,
there is a deficit in BOP. To keep the BOP in equilibrium at the higher level of Y, e
has to be raised. Thus, the BT (BOP) schedule is upward rising, i.e. Y and e move
in the same direction along the BT schedule. This is shown in figure 4.

e

v

Yo Y1 Y
Figure 4: BT curve

Equations (20) & (19) contain two unknowns, namely, Y and e. We can solve these
equations for the equilibrium values of the two endogenous variables. The solution
of (9) and (8) is shown in figure 5, where, e is measured on the vertical axis and Y
on the horizontal axis. The lines YY and BT represent (20) and (19) respectively in
figure 5. The equilibrium corresponds to the point of intersection of the two lines.
The equilibrium values of Y and e are denoted by Yy and e, in figure 5.

The effect of an increase in 0

We shall now examine how YY and BT schedules shift following an increase in 6.
Focus on YY first. Take any given (Y, e) on the initial Y'Y schedule. Following a
rise in @, as follows from equation (20), aggregate demand for domestic goods, as
given by the RHS of equation (20), becomes less at the given (Y, e), given all other
exogenous variables. Thus, there emerges excess supply of domestic goods at the
given (Y, e). Therefore, the goods market will be in equilibrium at a lower Y
corresponding to the given e or at a smaller e corresponding to the given Y. Thus,



YY shifts down or to the left. The new Y'Y schedule is labeled YY,. Consider the
BT schedule now. Take any (Y, e) on it. Following a ceteris paribus increase in 6,
net export falls from zero creating a BOP deficit at the given (Y,e) in (19). The
BOP will be in equilibrium at a lower Y corresponding to the given e or, at a
higher e corresponding to the given Y. Thus, BB in figure 5 will also shift to the
left. The new BT schedule is BT;. In the new equilibrium, Y will be less, but e may
change in either direction. However, we shall focus on the case where e becomes
higher in the new equilibrium. It is quite clear from figure 5 that if the magnitude
of the horizontal shift in BT is larger than that in Y'Y, e will rise. Otherwise it will
either stay unchanged or fall.

Let us now explain the adjustment process. An increase in 6 lowers aggregate
demand creating an excess supply at the initial equilibrium (Y,e). The goods
market will be in equilibrium at a lower Y, with e fixed at eq. The fall in Y, raises
net export. On the other hand, the increase in 8 reduces net exports by raising P
relative to P*e,. If price sensitivity of net export is sufficiently high, as is likely to
be the case in India, net export will be less than its initial equilibrium level. This
means that there will be BOP deficit. Hence e will rise. The increase in e will
generate excess supply and lead to a further fall in Y. Thus, the economy will move
to the new equilibrium with a lower Y and higher e. This explains why a
sufficiently high price sensitivity of net exports, given other factors, brings about
an increase in e along with a decline in Y following an increase in 8. In other
words, an exogenous increase in 8, lower the aggregate demand and so GDP will
fall. On the other hand, import demand will rise due to an increase in the rate of tax
evasion. The reason why this situation may be obtained in India is the following:
When 6 rises, government expenditure falls. A decrease in government
expenditure leads to a deterioration in law and order, infrastructure (such as road
conditions, traffic congestions, drainage etc.). All these factors raise cost of
production lowering investment and raising the price level. The price rise due to
the cost-push brings about a substantial fall in net export. This fall in net export is
likely to be quite large in case of India. Since India does not have an independent
knowledge or technological base, it has to produce most of its goods and services
with imported technology, which is never state of the art. Hence, its export
potential is quite limited. Close substitutes of all the goods and services India
produces are available everywhere else. Hence, even a slight increase in the price



of Indian goods is likely to bring about a substantial fall in its net export. This is
the reason why following an increase in 8 for exogenous reasons Y is likely to fall
and e is likely to rise in India.

et BT,
BT
—
€1
€o
<
YY
YY,
O Y, Yo VY

Figure 5: Effect of an increase in O on Y and e

We find from equation (20) that aggregate planned demand as given by the RHS of
equation (9), and which we shall denote by E is a function of e and Y, given the
exogenous variables such as t, ¥and 8 among others. We thus rewrite equation (20)
as,

Y = E(Y,e;0,t,7) , where, 0< Ey < 1(by assumption), Ey, = C (1 —t(1—6)) +
I;t(1—6) +t(1-0), E, = Ip,,P*<0 & Eo=—-(1-C +

The LHS of equation (19) gives the BOP, which we shall denote by B. We find
from (19) that it is a function of Y, e and the exogenous variables, such as t,7,Y*, 8
and among others. We thus rewrite equation (19) as,



B=B(,e;t,7,Y",0)=0............. (22), where, By<0, B,>0, B, <0.

Taking total differential of equations (21) and (22), treating all exogenous
variables other than 8 as fixed, we get,

And,
BydY + Byde + BodB = 0...oooooeoeeeee e (24)

Solving (24) for de, we get

de=—20dy —52q0 . .......(25)
B, B,

Putting the value of de in equation (23) we get,

Eg —Eeg—H
dY = 5 d0 <0 (26),
1_EY+EBE
—<l;—yEe +£(1—EY)>
And from (25) we get, de = a0 > 0. (27)
1-Ey+Ec5-

Let us now explain the multiplier process that takes place following the increase in
6 by df. Following an increase in 8 by d8, there will emerge an excess supply in
the goods market at the initial equilibrium (Y, ). The producers will decrease Y
by (—E,d8). On the other hand, it will raise import demand and thereby lower net
export by (—B,d8). Hence, exchange rate will go up so that net export rises to
such an extent that the BOP comes to equilibrium. To restore equilibrium in the
BOP, ceteris paribus, e has to be higher so that net export goes up by (—B,d0).
Net export rises by B,when e rises by 1 unit. Net export rises by 1 unit when e

goes up by Bi. Therefore, net export rises by (—Bydf), when e goes up by

(—B—ede). This increase in e will lower the level of investment by (B—" E.d@) in the
B, B,



goods market. So, Y will again fall by (12—9 E,d@). Hence, total decrease in Y will be

(ay; =)(§—"Ee — Ep)d®0 in the first round.

In round 2, the decrease in Y by (i—eEe — Eg)dO in the first round will lower

aggregate demand by EydY; and Y will again fall by E,dY;. This fall in Y will
lower the import demand and thereby raise net export. On the other hand, the fall
in Y will lower the government expenditure, which will raise the price level and
thereby lower net export. This fall in net export is quite large in India (Ghosh,
Ghosh 2016). Hence, in the net there is likely to emerge deficit in the BOP. Then,
e rises to such an extent that net export rises. To restore equilibrium in the BOP,
ceteris paribus, e has to be higher so that net export goes up by By dY;. Net export

rises by B,, when e rises by 1 unit. Net export rises by 1 unit when e goes up by Bie.
Therefore, net export rises by By dY;, when e goes up by B;—:le. This increase in e
will lower the level of investment by (—i—:Eele) in the goods market. Hence,
total decrease in Y will be (Ey — i—:Ee) dY;in the second round. This process will

continue. Thus, the total decrease in Y will be,

B B B B B
:(iEe - EQ)dB + (EY - B_:Ee)(B_ZEe - EQ)dH + (EY - B_:Ee)Z(B_ZEe -

=L E, — Ep) |1+ (Ey - ’;—YEe) By = JEE)? o we.o|dB

Let us now focus on P. Substituting equation (3) into equation (11) we get,
P=Pt(1—-6),e)ceeeveveerin..... (28)
Now, taking total differential of equation (28) we get,

dP = P,de + P;dG



_(l;—ZE9+l;—Z(1—Ey)> Ee_Eei_G
=p Pot(1—0) —Be_dg — pty
Be Be
_<g—ZE9+l;—Z(1—Ey)> EB_EeL;_e
= |P, Pet(1—0)——%—P;tY]dO >0............ 29
[P .11 + Pgt( )1_ (L ctY] (29)

Hence, following an exogenous increase in the rate of tax evasion, price will go up
and rate of inflation will increase. From (29) it follows that P will increase sharply
on account of the fall in G due to the fall in Y and the increase in e. Our above
discussion yields the following proposition:

Proposition 2: An autonomous increase in @ is likely to bring about a large fall in
Y and an increase in both e and P in a country like India even when we bring in
foreign trade. Thus, rate of growth of tax evasion emerges as an important
determinant of both growth and inflation. An increase in the growth rate of tax
evasion will bring down the growth rate of GDP and raise the rate of inflation in a
country like India even after incorporation of foreign trade.



6. Impact of Corruption: Open Economy with Capital Mobility

We denote net inflow of capital, defined as the total inflow of capital net of the
total outflow of capital, expressed in terms of domestic goods by K. K gives net
inflow of capital. The foreign currency market is in equilibrium, when

X e Y| -M Pre c[(1-t(1—-0)Y],IF t(1—-6)Y,P*
(P(t(l—H)Y,e)' )- raa o e (LAt -0NLIG -0y, Pe

+K(@)=0

Or B(Y,e;t,7, Y, 0) + K(8) = 0...oovvoreeeeeieeeen, (30)

Where, K= K(6). We assume that K is a decreasing function of 6 i.e. Z—Z = K, <0.

There are restrictions on Indians buying foreign assets. An increase in 8 allows the
Indians to evade these restrictions on a larger scale bringing about an increase in
the rate of capital outflow. The other determinants of net inflow of capital are
interest rate differential and expected rate of depreciation of domestic currency.
The former is given here and we assume the latter to be exogenously given also.
Hence, we do not consider them explicitly here. The equilibrium condition of the
goods market after incorporating into it the BOP equilibrium condition, (30), is
given by the following equation:

Y=C[(1-t(1—-0)Y]+IF t(1—06)Y,Pe)+t(1l—0)Y —K(6)
or,Y =E(,e;0,t,7) —K(0)...c..covvevn.... (31)

Taking total differential of equations (30) and (31), treating all exogenous
variables other than 6 as fixed, we get,

dY = EydY + E,de + (Eg — Kp)d0 .. evv cvv eev eee e (32)

And, BydY + B,de + (By + Ky)d6 = 0

de=-2rqy 2o g9 .. .. .. ...(33)
B, B,

Putting the value of de in equation (32), we get



Eg—E, ——K (1422)

_ Be
dy = P— Z d0 <O0..oovvviiiiniiinnnn. (34),
Bg

] Eg EeB Kg(1+ EH_EeB_ ]

Comparing (26) and (34), we get < gy . This means
1—Ey+E,2X 1-Ey+Ecy

that the fall in Y will be much larger in case of capital mobility.
Substituting (34) into (33), we get,

_[<Z_£E9 +§—Z(1—Ey))+(Ey+By—1)I;—i]
de = d0 >0................. (35)

B
1-Ey+E.=-

Let us now explain the multiplier process that takes place following the increase in
6 by df. Following an increase in 8 by d8, there will emerge an excess supply in
the goods market at the initial equilibrium (Y, ). The producers will decrease Y
by (—Eg + K,)d6. On the other hand, it will raise import demand and thereby
lower (NX+K) by (—By — K,)d6. Hence, exchange rate will go up so that net
export rises to such an extent that the BOP comes to equilibrium. To restore
equilibrium in the BOP, ceteris paribus, e has to be higher so that (NX+K) goes up
by (—By — Ky )d6. Here, the rate of increase in e will be much higher to restore
the BOP equilibrium, because the deficit becomes larger. So rate of fall in
investment will be higher and therefore rate of fall in Y will be much higher in case
of capital mobility. (NX+K) rises by B,when e rises by 1 unit. (NX+K) rises by 1

unit when e goes up by i. Therefore, (NX+K) rises by (—By — Ky )d6, when e

(Bg+Kg)do

goes up by (— d®). This increase in e will lower the level of investment

by (BO +K0)

e

e

E.df in the goods market. So, Y will again fall by (BH;F—KH)EedG. Hence,

total decrease in Y will be (dY; =)[(—E, + Ky) + (B"+K")

E.]d@ in the first round.

This fall in Y will lower the import demand and thereby raise net export. On the
other hand, the fall in Y will lower the government expenditure, which will raise
the price level and thereby lower net export. This fall in net export is quite large in
India (Ghosh, Ghosh 2016). Hence, in the net there is likely to emerge deficit in
the BOP. To restore equilibrium in the BOP, ceteris paribus, e has to be higher so



that (NX+K) goes up by BydY;. (NX+K) rises by B,, when e rises by 1 unit.
(NX+K) rises by 1 unit when e goes up by Bi. Therefore, (NX+K) rises by BydY;,

when e goes up by B—del. This increase in e will lower the level of investment by

(— LE,dY;) in the goods market. Hence, total decrease in Y will be (Ey -

i—YEe) dY; in the second round. This process will continue. Thus, the total decrease

in Y will be,
=[(=Ep + Kp) + P42 E,1d0 + (By — 2 E)[(<Eg + Kp) + P42 E, 16 +
(@—ﬁf)[(%+K@+w”“%gw+ .......................
(39+K9) By By - \?
=[(—E, + Kp) + ZotKe) [1+ —gaj+@@—afg Foe ]dQ
_ [(~Eg+Kg )+M E]
do
(1 Ey+BZE)
Let us now focus on P. Taking total differential of equation (28) we get,
dP = P, de + P; dG
= Pe de + PG t(l - H)dY - PGtYdH
_K%EG +§—Z(1—Ey))+(Ey+By—1)I;—Z] Eg—Eoot O Ky(1+E2)
=P, — df + P t(1—0) < do —
1—Ey+EeE 1-Ey EeB_
P tYd6

[(BYE0+—9(1 Ey)>+(Ey+By—1)—]
=[P P-t(1—-06
L% 1—Ey+EeE + Pot( ) 1—Ey+Eeg—Z

Pet¥]dO > 0 ccove ees e eee v eee o (36)

B E
_EeB_g_K9(1+B_2)



Hence, due to an exogenous increase in the rate of tax evasion, price will go up and
rate of inflation will increase. Here, the rate of inflation will be much higher in
case of capital mobility. The above discussion yields the following proposition:

Proposition 3: When we incorporate capital mobility, the rate of growth of GDP
will fall and the rate of inflation will rise by larger quantities following an
exogenous increase in the rate of growth of corruption.



7. Comparison between Closed Economy and Open Economy

In case of a closed economy, dY = Yo dg

1-Ey
Eg—E 28
. . . 60" Leqn
In case of an open economy without capital mobility, dY = ﬁd@
Ly EE

. . . Eg—Eog2—Ko(145%)
In case of an open economy with capital mobility, dY = £ =

do
1—Ey+Eef;—};
An increase in the growth rate of tax evasion will bring down the growth rate of
GDP in a country like India even after incorporation of foreign trade. When we
incorporate capital mobility, the rate of growth of GDP will fall by larger
quantities following an exogenous increase in the rate of growth of corruption.



8. Conclusion

This dissertation examines how corruption affects growth rate and rate of inflation
in a country like India. For this purpose it uses a model based on the tradition set
by Keynes and Kalecki. In this model, therefore, GDP is demand determined and
prices are set on the basis of cost. We have incorporated in this model major
relevant features of the Indian economy. It is clear that in this model, rate of
growth of GDP is driven by the rate of growth of aggregate demand. Our analysis
yields that the rate of growth of corruption is a major determinant of the rate of
growth of GDP and inflation rate. In a country like India, as the analysis in this
dissertation yields, an increase in the rate of growth of corruption is likely to
substantially lower growth rate and raise the rate of inflation.
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