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15.1 The Schumpeterian perspective

• Rather than assuming monopolistic competition in a variety of inter-
mediate inputs, we now look at a case where innovations lead to new
and better intermediate inputs which replace the old ones.

• As long as the good is the best one available, its innovator has a
monopoly for sales of inputs (enforced by a patent). But since the
new good only survives until it itself is replaced, a new innovation only
gives a temporary monopoly.

• The profit enjoyed while in the monopoly position secures incentives
for doing R&D.

• This framework reflects Schumpeter’s ideas about creative destruction.
New innovations are creative in increasing productivity. However, they
are destructive in removing the ground for older products. But then
again the fact that one can benefit from a monopoly position after
having destroyed ones competitors is what induces the creative behavior
in the first place.
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15.2 A simple model without capital accumulation

• We now formulate a simple model of this market structure following
Aghion and Howitt (1998).

• Output of the consumption good per unit of calendar time is given by

Yt = Atx
α
t (1)

where xt is the amount used of the newest intermediate input and is
the only input to production.

• Note that the index t does not denote calendar time but keeps track of
the number of innovations.

• There is a given stock of labor L which is either used to do research (n)
or to produce x. One unit of labor produces one unit of the intermediate
input. Thus we have labor market clearing given by

L = n + x (2)

• When n units of labor are used in research this gives an expected
λn new innovations per unit of calendar time. A new innovation
gives rise to a new intermediate input xt+1 with a higher productivity
At+1 = γAt, where γ > 1 is a parameter characterizing the magnitude
of innovations.

• The most essential relation of the model is the arbitrage equation

wt = λVt+1 (3)

This says that labor must have the same expected value in its two
uses. It can be used in producing the intermediate good giving the
wage wt per hour, or to do research which gives an expected λ new
innovations per extra hour. Each new innovation leads to the creation
of a monopoly market for the new intermediate input xt+1 which gives
rise to an income stream with net present value Vt+1.

• Since we do neglect capital accumulation in the model the interest rate,
r, is exogenous.

• The discounted value Vt+1 must then obey

rVt+1 = πt+1 − λnt+1Vt+1 (4)
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A patent on good number t + 1 is an asset with expected return rVt+1

per unit calendar time. On the right hand side we have the profit
from production and monopoly sales of xt+1 given by πt+1 per unit
calendar time. At some future point the asset will become worthless,
since the good is obsolete after a yet newer innovation. This occurs
with probability λnt+1 per unit of calendar time, so λnt+1Vt+1 is the
expected capital loss per unit of calendar time. Equality between the
two sides is thus a standard asset equation.

• Equation (4) can be reorganized to

Vt+1 =
πt+1

r + λnt+1

(5)

that is, the income stream is discounted by a factor which is larger than
the interest rate r because at some future time (characterized by the
probability λnt+1) the income stream will stop.

• We now have to determine the profit flow πt and the allocation of
labor xt. This is found from the profit maximization of the monopolist
producer of the intermediate good

πt = max
xt

[pt(xt)xt − wtxt]

• Since the final good sector is competitive it follows that the price of xt

will equal its marginal product in production of Y , giving an inverse
demand function for the input xt

pt(xt) = Atαxα−1
t

Note that α is the elasticity of this demand curve, thus also character-
izing the market power of the intermediate monopolist.

• The monopolist then chooses

xt =

(
α2

wt/At

)1/(1−α)

(6)

and hence

πt =

(
1

α
− 1

)
wtxt = Atπ̃(ωt) (7)

where ωt = wt/At is the productivity adjusted wage rate, and π̃(ωt) ≡
(1/α − 1)Atα

2/(1−α)ω
−α/(1−α)
t , so π̃′(ωt) < 0. Note from (6) that also

x′
t(ωt) < 0.
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• Inserting in (5) and rearranging (remember that At+1 = γAt) we get

ωt = λ
γπ̃(ωt+1)

r + λnt+1

(8)

which together with equilibrium in the labor market

L = nt + x̃(ωt) (9)

determine the model by determining the paths of ωt and nt.

• We focus on the steady state where ωt = ω and nt = n for all t. Since
(8) is downward sloping and (9) upward sloping in the (n, ω)-plane we
can determine a unique n̂.

• From straightforward algebra it follows that the steady state value n̂
satisfies

1 = λ
γ 1−α

α
(L− n̂)

r + λn̂
(10)

• Notice that the amount of research (n) determines the growth. (Cfr.
sect. 2.2.2 in Aghion and Howitt, 1998).
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15.3 Incentives for R&D and implications for policy

• We have the following results

1. An decrease in the interest rate raises the benefit to research (fu-
ture income more valuable) and raises n̂.

2. An increase in available labor reduces the wage and hence the
marginal cost of research as well as raising the expected monopoly
profit (increased demand).

3. The more likely are new innovations the less costly is research.
But the less worth is a new innovation because it increases creative
destruction. As specified here, the former effect is dominant so an
increased λ leads to a rise in n̂.

4. Increasing the size of each innovation (γ) raises the next intervals
monopoly profit relative to today’s productivity and hence raises
the incentives to do research.

5. The amount of research decreases in the elasticity of the demand
curve facing the monopolist (α). So product market competition
is bad for growth.

• When comparing the decentralized solution with that chosen by a social
planner there are three effects.

1. The intertemporal spillover effect. When evaluating the stream
of future profit from a new innovation a private agent does not
take into consideration that all future innovations are derived by
standing on his shoulders. Hence, by having pushed the technol-
ogy one step forward future monopolists are enabled to earn a
yet higher profit with the yet better technology. That is, the pri-
vate agent discounts πt too heavily. This effects lead to too little
private research.

2. The appropriability effect. As in the Romer model, the private mo-
nopolist can not appropriate the entire increase in social surplus
from the new intermediate good and hence has too weak incentives
for research.

3. The business-stealing effect. The private firm does not internalize
that the monopolist it replaces looses its entire profit. This leads
to too strong incentives for research.
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• Which effect dominates is an empirical question. However, this model
has an important difference form the Romer model in that it opens up
the possibility that laissez-faire growth can be too high.
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