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A2 HARRODIAN INSTABILITY

1. The Harrodian question can be broken down into three distinct parts

i) The effect of investment-as-demand on the level of actual output.
This is the question of the multiplier in Keynes.

Given 1) Z=Y (demand=supply, in equilibrium)
2) Z=C+I1I=((1-s)Y+1 [Barrod assumes S= sY, which is
equiv @lent to C= (1 - s)ﬂ

we get:

1'Y z=Y = %’ (équilibrium demand (and supply) are
multiples of investmenﬁ]

ii) The effect of investment in expanding capacity (potential output).
Note that this is not an accel@rator effect, since the accelerator is
a feedback effect between changes in demand (and hence actual output, Y)
and the induced change in potential output (and hence investment)

The effect of investment in expanding potential output is simply
the other aspect of investment - its effect in increasing the stock
of capital. In the simplest case, where there is a constant ratio
of capital to potential output N , we have:

3) K/N = v = constant (behavioral)
) A= %% (definitional)

v( dN /dt) = (K/N ) dy /dt

Then, we get I = dK/dt

therefore, 2') 9k = I/K = 9,,

where 9k = I/K ='§£'l = rate of accumulation cf ftﬁv#(mf,h(
t K
9, =dN_1 = rate of growth of potential output (capacity)
N dt N

iii) The response of accumulation to changes in capacity utilization. As we
noted earlier, microeconomic behavior implies:

~ Y = Al Ovipet
PRI LR ek R
& k = v/ uui%
bl 1, = %:tfx‘;,xw:(,,uhl,é

That is, the rate of accumulation @, will rise (accumulation will accelerate)

uwu >/ o 25

when actﬁél utilization levels U% are above normal - - and falil
A )

when.(HZAL )
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Taken together, these thyee components give us the result that, accordlng to
basic Keynesian theg;z,i» i ts inherently unstable (Harrod's Knife Edge) -

i) From 1'), we get:

3°) gZ X 91 where 9 = rate of growth of demand = dz 1
z —
dt 2z

91 = rate of growth of investment= dI 1

dt I

ii) From the definition of the rate of accumulation gK I/K, we i;k&;;e rate
e
of change of t)K = d%k i_ 1
gK ~7;—— Ax ) Ga-y &4/€

'é,K:?"K:gI'QK ) 91=§K+9K

iii) Combining 3'), 4') and 2'), in that order, we get

9Z=91=’9\’K+9’K=§K+3\1

Thus,
9%~ % =§K

Equation 5') tells us that demand (Z) grows faster than potential output
when accumulation is accelerating, and the converse when accumulation
decelerates.

’ > as 71 = 0
5)92'{-91\1 % =

iv) The Harrodian system can therefore be summarized by 5')., which describes
the response of demand and capacity to the acceleration of accumulation,
and by 5) from 1 iii) earlier, which describes the response of the
acceleration of accumulation to the level of utilization.

5 gz 3 ’N as gK %_: 0 (aggregate)
= =

A
3) 9k = ¢ e (ﬁi l (micro-behavior)

Suppose initially the system is growing at a steady rate of accumulation ﬂK

Then g’K = (0 (i.e. the rate of accumulation is not changing), 92 = 91\1
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—> demand grows as fast as potential supply, so the level of utilization
remains constant. Assume this constant initial level of utilization
i the normal level s AC = ] ,go =0 °=q°
= t )% > 9 ?N i

Now suppose that for any reason, the level of capacity utilization
U_ rises above normal: &' > . Then from the microeconomic behavior
described in 5), accumulagion will acce&lerate (“' 2 0) as capitalists
try to expand capacity (potential supply) in order to bring utilization
levels back to normal.

From 5'), however, the acceleration in accumulation (u')-O) will result
in aggregate demand growing even faster than aggregate capacity
(potential) output, because of the multiplier effect.

Thus, capitalists will find that the actual level of utilization
4L will rise even further above normal, which will induce them to try
to catch up by accelerating expansion of capacity even more, which
will in turn cause aggregate demand to even further outdistance
aggregate capacity, etc. The system will explode upward (or downward,

in the opposite case) - - it is unstable in the aggregate) atounngd W
th .

3. None of the above is particularly altered by inqgﬁducing variable savings ratios
(Kaldor-Pasinetti) and/or variable capital-output ratios (Solow & Neoclassical
aggregate production functions). * The knife edge instability remains as long as
the multiplier theory is accepted.

(* See Growth Economics: Selected Readings,Penguin, 1970, edited by A.K. Sen,
"Introduction", p.23)

4, Lastly, an alternate route to the same conclusions as above can be traced by
combining 1') and 3) and 4) to get the level of utilization explicitly:

K
9K =

therefore, Y = 4L = the actual level of utilization = 9K K1l = 91(
N s

i) Y =

» )
n

l&
ot R
0 [~
]
N
==
O-lQ-
(nll o)
~_S4
o |=
[}

n|<

Therefore, at any time t, the actual rate of accumulation is

<
™
]

biheel vate of cape ity vhlesgathan,

the actual rate of accumulation

=
n

Harrodian Warranted rate of
accumulation = (s)

=)
b
il

v
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ii) when 9 =g" (the actual rate = the warranted rate), then
Kt K
ut = q (actual capacity utilization = normal capacity
utilization)

But when 9K > 9;, then ut> [}

t
ST
<51nce, t == t)] » 1, when %(t) 5;2) , and from the micro-

AW
- \9k
)
behavior described in 5), 9 ) 0—i.e. 91( will rise as firms
t i t

accelerate expansion ( and hence accelerate accumulation to try and
bring «&_ down to normal). But, this will cause ult to rise even further
above | , from 6') and so on.
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N A L2 HARRODIAN INSTABILITY

1. The Harrodian question can be broken down into three distinct parts

i) The effect of investment-as-demand on the level of actual output.
This is the question of the multiplier in Keynes.

Given 1) Z=Y (demand=supply, in equilibrium)
2) Z=C+1I=(l=-5s)Y+1I (Harrod assumes S= sY, which is
equiv '@alent to C= (1 - s)'ﬂ

we get:

1') z=Y = % {equilibrium demand (and supply) are
multiples of investmenﬁ]

ii) The effect of investment in expanding capacity (potential output).
Note that this is not an accelerator effect, since the accelerator is
a feedback effect between changes in demand (and hence actual output, Y)
and the induced change in potential output (and hence investment)

The effect of investment in expanding potential output is simply
the other aspect of investment - its effect in increasing the stock
of capital. 1In the simplest case, where there is a constant ratio
of capital to potential output N , we have:

3) K/N = Vv = constant (behavioral)
e Le %% (definitional)

Then, we get I = dK/dt

v( dN /dt) = (K/N ) dy /dt

Iu .

where 9k = I/Ksdk1 = rate of accumulation cf ftﬁbitlflh(

L]

therefore, 2') 9k = I/K

gﬁ =dN 1 = rate of growth of potential output (capacity)
t N-

iii) The response of accumulation to changes in capacity utilization. As we
noted earlier, microeconomic behavior implies:

< N Pkl ovhpd

at Gy = ’65—;1"‘4'«0
deil = N vide ;
Uy = ﬁzlszwlgvmya
That is, the rate of accumulation gk will rise (accumulation will accelerate)

L >/ A .
when actﬁél utilization levels DE are above normal; - and fall
n

when.(ﬁ:AL |

- 5) QL - 325, 3_- s "9 He v > | ).a(ua( w = ]L‘= Q:t:ﬁQihyF
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- c.bf,ﬁiwh'c el g e Wh

2. Taken together, these thyee components give us the result that, according to
basic Keynesian theq;y,i» Gl ts inherently unstable (Harrod's Knife Edge) -

i) From 1'), we get:

] = .
E 92 gI where 92 = rate of growth of demand = 42 1
dt Z

9 = rate of growth of investment= dI 1
. at I

ii) From the definition of the rate of accumulation gK = I/K, we i;ﬁ the rate
~ A
of change of @, e = d@k |
% a0 9 T o angA gt

~ o~z i 3 =hl
Ge=T-F=0-% —=> 4 g -k
iii) Combining 3'), 4') and 2'), in that order, we get

6, "% "%+ % -84

Thus,
92 ~ x =§K

Equation 5') tells us that demand (Z) grows faster than potential output
when accumulation is accelerating, and the converse when accumulation
decelerates.

U >9 aslg?_o
) & = W k=

iv) The Harrodian system can therefore be summarized by 5'). which describes
the response of demand and capacity to the acceleration of accumulation,
and by 5) from 1 iii) earlier, which describes the response of the
acceleration of accumulation to the level of utilization.

5% 32 3 9N as 91( = 0 (aggregate)
5) 91( ,-3__; 0 as (Lt % I

(micro-behavior)

Suppose initially the system is growing at a steadz rate of accumulation 9K

Then a’x = 0 (i.e. the rate of accumulation is not changing), 92 = 9N -
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—» demand grows as fast as potential supply, so the level of utilization

remains constant. Assume tgis constgnt init%al lgvel of utilization
is the normal level :th = | ’?K =0, 92 = 91\1 .

Now suppose that for any reason, the level of capacity utilization
Y _rises above normal: ' > . Then from the microeconomic behavior
described in 5), accumula%ion will acc&lerate (~§.> 0) as capitalists

try to expand capacity (potential supply) in order to bring utilization
levels back to normal.

From 5'), however, the acceleration in accumulation (v') 0) will result
in aggregate demand growing even faster than aggregate capacity
(potential) output, because of the multiplier effect.
Thus, capitalists will find that the actual level of utilization
‘Lt will rise even further above normal, which will induce them to try
to catch up by accelerating expansion of caspacity even more, which
will in turn cause aggregate demand to even further outdistance
aggregate capacity, etc. The system will explode upward (or downward,
in the opposite case) = - it is unstable in the aggregate)afmahi‘bpbu*zg
7ﬂhvn\.

3. None of the above is particularly altered by inQ9Eﬁucing variable savings ratios
(Kaldor-Pasinetti) and/or variable capital-output ratios (Solow & Neoclassical
aggregate production functions). * The knife edge instability remains as long as
the multiplier theory is accepted.

(* See Growth Economics: Selected Readings,Penguin, 1970, edited by A.K. Sen,
"Introduction', P.23)

4, Lastly, an alternate route to the same conclusions as above can be traced by
combining 1') and 3) and 4) to get the level of utilization explicitly:

§) ¥Y=I=dil=fldR)K~Q K
s dt s K dt/ s s

therefore, Y E(lt‘-'- the actual level of utilization = K1l = 9

LS S N
N N s s

Therefore, at any time t, the actual rate of accumulation is

v

gxt a (-s—) “L—;

6') therefore, sxt = ﬁn_'ut

i Uy = hokel rade of Copouhy vhbaghon,

9K = the actual rate of accumulation

= Harrodian Warranted rate of
accumulation = (s)

v
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ii) when 9 = gw (the actual rate = the warranted rate), then
Kt K
ut = | (actual capacity utilization = normal capacity
utilization)

But when ¢, > 92’ then U > 1

. A 0
(a:.nce, E ?;E X[ dpiehen 9'Kt> 512) , and from the micro-
L K

o~

behavior described in 5), gK D) 00— 1i.e. 9k will rise as firms
t ; t

accelerate expansion ( and hence accelerate accumulation to try and

bring Ut down to normal). But, this will cause U% to rise even further
above ; , from 6') and so on.
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