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where Sk is anexogenous constant. Similarly, forhuman capital, thegrowth rateis

h=shAkah"-1 -{& + n+ x) = shAealai-e-il-',)inh-(5 +n+x) (1.56)

where sh isanother exogenous constant. A shortcoming of this approach isthat therates of
return to physical and human capitalare not equated.

The growth rate of y is a weighted average of thegrowth rates of the two inputs:

y/y = a-(k/fc) + r,-(h/h)
Ifweuse equations {1.55) and (1.56) and take a two-dimensional first-order Taylor-series

expansion, we get

y/y = [askA •c-<'-«)tai# •e',tah' •[-(1 - a))
+nshA•ea toi* •<-(l-'>ta*' •a] -(In I- Ink')
+ [askA.e-ii-a)lttk'-el>lBh'-r,
+ ns„A-ea]ak-e-"-'')iah'-[-(\-ri)]}-(foh-\nht)

The steady-state conditions derived from equations (1.55) and (1.56) can be used to get

y/y = -(1 - a - rj) •(& + n+ x)•[a•(Ink - Ink') + r\ •(InA - In A*)]
= -0*.(lny-lny*) (L57)

Therefore, in the neighborhood of the steady state, the convergence coefficient is p* =
(1 - a - rj) • (S + n + x), just as inequation (1.54).

1.3 Models of Endogenous Growth

1J.l Theoretical Dissatisfaction with NeoclassicalTheory

In the mid-1980s itbecame increasingly clear that the standard neoclassical growth model
was theoretically unsatisfactory as a tool to explore the determinants oflong-run growth.
We have seen that the model without technological change predicts that the economy will
eventually converge to asteady state with zero per capita growth. The fundamental reason is
the diminishing returns to capital. One way out of this problem was to broaden the concept
of capital, notably to include human components, and then assume that diminishing returns
did not apply to this broader class of capital. This approach is the one outlined in the
next section and explored in detail in chapters 4 and 5. However, another view was that
technological progress in the form of the generation of new ideas was the only way that an
economy could escape from diminishing returns in the long run. Thus it became apriority to
go beyond the treatment of technological progress as exogenous and, instead, to explain this






















