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accumulation Is Immiserlzlng. 
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1. INTRODUCTION. 


In overlapping generations models, it is well known that an 

increase in government debt crowds out capital in the long run . This, 

of course, requires that Ricardian equivalence does not hold and thus 

the current generations are not altruistically linked to future 

generations. If convergence to the steady state is monotonic the 

slowdown in capital accumulation begins immediately. If the increased 

debt was a result of. a reduced lump-sum tax then the generation 

receiving the handout gains and (in a closed economy) some future 

generation onwards there is an unambiguous loss of welfare. The new 

steady-state level of utility is lower. All this presupposes that the 

economy is dynamically efficient. The only case for Pareto-superior debt 

policy arises when the economy is dynamically inefficient and an 

increase in. debt brings it closer to the golden rule capital-labour 

ratio. (see Buiter(1988a), Blanchard (1985), Fried and Howitt 

(1988),Persson (1985) and Obstfeld (1989». 

The endogenous growth literature also addresses these issues. Here 

(at least in some versions e.g. Buiter (1991), Grossman and Yanagawa 

(1993» the market economy accumulates too little capital because it 

ignores the spillover effects of investment on labour productivity. and 

the economy is always dynamically efficient. In such a set up debt 

. policy cannot but accentuate the prevailing under-accumulation of 

capital (see also Saint-Paul(1992». 

In this paper we set up a one sector model where the economy 

prodUces ~ differentiated goods under increasing returns to scale. In 

this model the economy is dynamically efficient in that the interest 

rate is greater than the population growth rate (which is set at zero). 

And yet an increase in welfare for all results from an increase in debt 
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if the fixed cost component is not small (more precisely it requires the 

share of the labour force in the fixed cost sectol' not to be too small). 

The reason is not far to seek. The presence of the monopolistically. 

competitive sector gives rise to a distortion and in the example of this 

paper the socIal return to capital is negative i.e. capital 

accommulation is "immiserizing". Thus an increase in debt which crowds 

out capital is a Pareto improvement. Debt policy is, of course, not the 

best way to tackle this distortion -a capital tax is. 

The rest of the paper is organized as follows: Section 2 sets out 

the model. while section 3 analyzes the effects of debt policy. Section 

4 offers some conclusions and discusses the results in the context of 

the existing literature. 

2. THE MODEL. 

The model consists of households. who are identical in every 

respect except the time of their births and deaths. They are born 

without any financial wealth Le., they are not linked altruistically to 

any other household alive at the time of their birth. Each household 

sells one unit of labour in each period of its life. All of them also 

face an identical. birth-independent probability of death (denoted by 

1l). in the aggregate their is no uncertainty and a proportion 1l of the 

population dies each period. The birth rate is also assumed to be 1[, so 

that there is no net growth in the population. Each agent buys insurance 

from competitive insurance firms. who supply these at acturially fair 

rates, and get a return (make a payment) 1l on their financial wealth if 

it is positive (if it is negative). The insurance company inherits the 

household'S financial wealth or liabilities on its death. 

There is only one good in this economy-a differentiated one. each 

brand of this good requires a fixed cost .of production. Barring this. 
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output is produced under constant returns to scale. But the fixed cost 

component makes overall production subject to increasing returns to 

scale. Both the fixed cost component and the variable cost component use 

inputs in fixed proportions I.e.; technology is Leontief. Firms are 

assumed to be monopolistically competitive. All agents possess perfect 

foresight. 

There are two factors of production. Labour is supplied 

inelastically by each household while capital can be accumulated. The 

factor markets, unlike the goods market, behave competitively. 

The government levies lump-sum taxes and pays interest at the 

market rate on its accumulated debt. Because of deaths and births (more 

accurately only because of the latter-see BuiterU988b» Ricardian 

equivalence does not hold in this model. 

THE HOUSEHOLDS 

A representative household of vintage v faces a constant 

probability of death (n). at each instant. It maximizes its lifetime 

expected utility i.e.• 

S {log. X(T, v). expo -(f3+n)(T-t)}. dT (1) 
t 

subject to 

A(t,v) = (r(t)+n).A(t,v) + wet) - 1r(t) - P(t).X(t,v) (2) 

where X(t, v) is the (aggregate of) consumption of the differentiated 

good (P is the associated price index (defined .below)) and A(t,v) is the 

financial wealth at time t of a person born in period v. f3 is the rate 

of time prefernce. 1r is the lump-sum tax paid by the household, r the 

return on wealth and w the wage rate (these are all independent of the 

date of birth)~ 

In ~ddition the household has an initial condition on financial 

wealth 
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(3)
• 0 for t =: v 

and 	a transversality condition 
T • 

lim exp {-J [r(1')+n)d't' •• A(t) 2; 0 (4) 
T 00. t 

This gives rise to the following path of consumption2. 

C(t,v) = (1t+I1)[A(t, v)+H(t») (5) 

and C(t.v) = C(t,v){r(t)-Il> (6) 

00 l' 

where H(t) == J (w(T)-11"C'r)]exp{-J(r(s)+n)ds}.d1' (7) 

t t 

and 

C(t.v) =P(t).X(t,v) 	 (8) 

Equation (5) is the consumption function, equation (6) is the Euler 

equation and equations (7) and (8) the definitions of human wealth and 

nominal expenditure respectively. 

Now given X from (8), the consumer allocates this over the various 

brands of the differentiated good i.e., to maximize (supressing the time 

indices) 

i=I •... n. 

where b = 1 - 1/0' 0' )1 

subject to 

1==1....n. 

where 

p(i-O'). [ 1: p.l-O') 1=1••.•n. 
. . I 1 . 

where Yi is the amount of the i th brand consumed whose price is Pi' 

There are n brands.cr is the elasticity of substitution between the 

various brands of X. 
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This gives rise to 	the following demand function 

-0' 1-0'
Yl ::: C.(Pi IP) i ::: 1.....n (9) 

Since we shall be ooncerned with a symmetric equilibrium where aU 

Pi'S and Yl's are the same we shall drop the subscripts. 

Finally. financial wealth consists of two assets-- government debt 

(0) 	and capital (K) 

A(t,v) = K(t,v) + D(t.v) (10) 

Aggregating over all the households of different vintages we get 

C(t) == ('I(+/3).(H(t)+K(t)+D(t)} 	 (11) 

C(t) = C(t). (r(t)-/3(t»)-'I('I(+/3). (K(t)+D( tn (12) 

where a variable without the vintage index v indicates its aggregate. 

In (11) we have normalized the size of the population to unity. 

The last term on the right-hand side of (2) is by now very 

familiar from these models. It arises from the fact that the new-born 

are born without any financial wealth. There are 'I( of them and from (11) 

they would have consume a proportion ('1(+/3) of financial wealth if they 

had any. 

3
We shall take the price of brands p to be the numeraire I.e .• 

p == 1 (13) 

THE FIRMS 

There is only one good in the economy- the differentiated good. 

There are two types of costs that a firm has to incur in production. The 

first is the variable cost and the other the fixed cost. We can think of 

these being produced in different "sectors"- the x-sector producing the 

variable cost component and the F-sector producing the fixed cost 

component. The output of a brand is given by x. 

It is worth emphasizing a point at this stage namely that there are 

no intertemporal decisions involved in production. The firms in 

question solve a static problem at each moment in time. The fixed cost 
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is like an (recurring) overhead cost and not a sunk cost. 

The marginal cost component is produced by a constant returns to 

scale technology using K and 1.. 

(14) 

where a . .is the fixed amount of the input i used in the "production"'of
IJ 

"sector" j (i=k,l and j=x,F), w is the wage rate, r is the rental rate 

and m is the marginal cost of production. 

The industry is monopolistically competitive and therefore price is 

a mark-up on variable costs 

(15)p = er/(er-U m 

We assume that entry drives profits down to zero--the large group 

case. This implies that l/er of total revenue would go towards covering 

fixed costs, F since U-U/er» goes to cover marginal cost) 

-1 (16)CJ" (p.x) = F 

F is also produced by the two factors by a linear homogeneous technology 

(17) 

Note that both for m and F we have assumed that the elasticity of 

sustitutions are zero (i.e., the aij's are fixed). 

In terms of rates of change the price equations (from (13) to (17) 

can be written as 

9 
1x 

' w + 9
kx

.r = 0 (18) 

9 
IF

.w.+.9 
kF 

r = x (19) 

where 9 i j is the share of the th
1 input in the relevant cost 

equation. 

We can solve these two equations for .two variables in terms of 
. A A 

the third. In particular w and r can be solved as functions of x. 

w / x = -9 /C (20)
kx

r / x = 9 /C (21)
1x

where n = 9 -9
1x 1F 
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We shall assume. and it seems reasonable, that variable cost is 

relatively labour-intensive than the fixed cost component Le., a1x/a
Kx 

A A ""'" '" 

> al~aKF' This makes wi x < 0 and r I x > O. This is in spite the fact 

that x is relatively labour-intensive. This happens because x acts as a 

shift parameter in the fixed cost sector pricing equation. 

THE GOVERNMENT 

The government in this model levies lump-sum taxes to pay for the 

interest payment on its outstanding debt 

ret). OCt) =: 1'(t) (22) 

MARKET-CLEARING 

Equations(23) and (24) give the factor market clearing condition 

for the two factor markets 

= 1 (23) 

K (24) 

Equation (23) is th e labour market clearing condition. nx is the 

output of the differentiated good (we have normalized the total 

employment to unity). Equation (24) is the market-clearing condition for 

capital. 

In terms of rates of change we have 

+ n = 0 (25) 

+ n = K (26) 

where c5 is the share of the lh sector in the total employment of
ij 


.th f t
the: 1 ac or. 

We thus have 

x I K = -1 / A <0 (27) 

n / K = 15 / A >0 (28) 
. 1x 

... " 
(n + x)/ K = -c5 I A <0 (29)

Kx


where A = (c5 -c5 ) >0

lx Kx

Note, and this is crucial. that (n+x)/ K < 0 Le.. GOP actually falls 
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when the capital stock expands! This is the equivalent to saying, in 

this model, that the social mar'ginal product is negative (while the 

private marginal product. r. is positive and greater than the popUlation 

growth rate which is zero). 

Equations (27) to (29) are nothing but Rybczynski effects of an 

exogenous change in the capital stock. An increase in capital increases 

the output of the capital-intensive sector (more than proportionately) 

and reduces the output of the other sector (again more than 

proportionately). The interesting point here is that the value of output 

falls when capital inreases. 

The other market clearing condition is the goods market clearing 

condition. Due to the balanced-budget policy of .the government this can 

be written as 

n(t).x(t) = C + K (30) 

In (30) it is implicit that capital does not depreciate. 

OX!':MMICS 

We can express the dynamics of the model in terms of two 

differential equations in t and K 

C = (r(K)-IJ)C - lI'(lI'+fj)(K+D) (31) 

K = n(K).x(K) - C (32) 

Linearizing these differential equations around the steady state 

•• 4 
values (C and K ) we have 

C.rK-n.(lI'+1J) r-11'(11'+0)1 dO 

C.(n + X ) + l 0 . J (33) 

K K 

The determinant of the coefficient matrix is negative if r ) t3 

which is required for the steady-state value of assets to be positive 

(see equation (36) beloW). This is a necessary and sufficient condition 

.for the steady state to be a saddle-point. We have the state variable K. 

which is predetermined (associated with the stable root) and the control 
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variable C. which is a "jump" variable (associated with the unstable 

root). 

Barring expected futut~e shocks and temporary shocks the economy is 

always on the saddle-path. Along this path the two variables evolve 

according to 

K(t) == K + (KO-K ),exp.(At) (34) 


C(t) = C + z.(KO-K ).exp.(At) (35) 


t 

where A is the stable root, [1. zl is the (column) eigen-vector 

associated with it and z == -(r-13-A)/{C.r -'/{Ctr + 13)} ) O. This implies
K

that along the saddle-path C and K move together (see figure O. 

THli: STEADY STATE 

We obtain the steady state by imposing C == K == 0 in (30 and (32). 

(r -13).C == 1l'(1l'+I3)(K +D) (36) 

n.x == C (37) 

alx(n x ) + a1Fn = 1 (38) 

aKx(n x ) + aKFn = K (39) 

+ akx. r )(0"/0"-0 = 1 (40)(alxw 

(4l) .(alFw + ~ r ) = 0/0"). X 

These six equations determine six unknowns r • w • x • n • K and C . 

3. THE EFFECT OF AN INCREASE IN D. 

Consider a "helicopter" drop of D. This is only a 

thought-experiment whereas in actual economies the increase in D is 

achieved over time by the government running deficits. But in the debt 

policy literature a stock-shift in debt is routinely done and I follow 

that tradition here (see Blanchard (1985) and Obstfeld (1989». 

In this model Ricardian equivalence does not hold and the new bonds 

constitute net wealth for those who receive them. 
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We have the long run changes in the endogenous variables from the 

.... ., "'. 
following equations determining the values of the six unknowns w. x • 

"'. ... "'. ".n • C • rand K in terms of D 

The (percentage) change in the variables of interest to us is given 

". ~ C ID ::: 0IF(l-kl/ar (42) 

"' ..... 
K ID == (l-k1lr (43) 

-1 -1
where r= °IF(oKx-olx) + [-k- Slx.a.o (r/(r-I3»] < 0, and k is the 

share of capital in financial wealth. 

So steady-state expenditure rises and the capital stock falls The 

number of brands falls Le., exit occures. It is immediately obvious 

that the steady-state instantaneous welfare effect is ambiguous and is 

. b 7glven y 

(44) 

We shall assume that this expression is positive i.e, welfare rises 

in the steady state. This requires a high C1' so that b= (0"-1)1 C1' is close 

to one 
5
and/or the share of employment in the fixed cost sector to be 

large (olx to be small), 

DYNAMICS EFFECTS 

On impact there is a jump in C(from EO to EOI in figure 1) since 

at time 0 (when the unanticipated permanent increase in D is effected) K 

is given.An increase in government debt increases consumption since 

Ricardian equivalence does not hold. This can be seen from the following 

equation 

+ • • • 
dC(O ) ::: dC + z.(-dK ) > dC > 0 (45) 

Along the adjustment path C falls (having overshot its long' run 

value), while K moves continuously from K to its new long run value 
o 

(from EOI to El in figure 1). The path of (average) welfare looks 
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similar to the consumption path. The adjustment path is of first order j 

8 
SO welfare is always above the initial long run value.

4. CONCLUSIONS. 

In an overlapping generations model with monopolistic competition 

we showed debt policy is twice blessed. It, as always, blesses the 

receiver but in this model it also blesses the giver. Two factors help 

generate this result. First, there is a pre-existing distortion in the 

uncertain lifetime ·models in that the discount factor in the human 

wealth component is r+n while in the (aggregate) non-human (financial) 

wealth it is r (see Engel and Kletzer (1989». Second, there is the 

well-known underproduction from a social perspective of the output of 

the differentiated goods sector, in static macro models. 

In the literature on overlapping generations models, debt policy is 

welfare-improving for all generations when the economy is dynamically 

ineffecient. Dynamic inefficiency is also required for the existence of 

bubbles in asset prices (see Tirole (1985), Well (1987) and Grossman and 

Yanagawa (1993). It can be readily checked that in our model while debt 

policy is welfare improving for all generations bubbles cannot exist. 

Debt policy is welfare-improving because it crowds out capital whose 

social marginal product is negative, but the bubble must grow at the 

market rate of interest which is positive and greater than the growth 

rate of the economy and hence are not sustainable in this economy. _ 
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FOOTNo'n:s 

L A dot over a variable denotes its tIme derivative, a subscript a 

partial derivative and a hat over a variable its percentage change. 

2. These necessary conditions also are sufficient because 10gX is 

concave in C and the state variable K. .Using equations (13) and (28) we 

have 

alogX/8C == C-1)0, 810gXI8K == alX·(o--l'-~(Kalx-akx»O. 

Z Z -2 2 Z Z -1 -2
8 log XI8 C =-C <0. 8 log X 18 K == -a (0--0 . (Kalx-akx) <0,

lx 

8
Z
10gXI8 C 8 K :::: O. 

3. This normalization is common in the literature on monopolistic 

competition models. See e.g., Chaterjee and Cooper (1993). 

4. The values of rK,n and x are obtained from (21),(27) and (28).
K K 

"* 5. Once we know the values of K , we can derive the values of the other 

four variables from equations (20), (211, (27) and (28). We see that in 

the new long run equilibrium wand n are lower and r and x are higher 

(as we would expect). 

o. We however do not want 0- to become very large because that makes 

the share of fixed cost in total cost very small. 

7. One could take C.dV (Le., dV . marginal utility of spending) as a 

measure of welfare. 

8. It is easy to do a detailed welfare analysis for each generation. 
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