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Testing The Solow Model

Here are some empirical tests of the Solow Growth Model that appear in Mankiw, Romer and Weil
(1992)1

1. Explaining levels of output per worker:

1a.

Assume that all countries are close to their steady state growth paths, so that transitional dynamics
are unimportant. Recall that, according to the Solow Growth Model, when labor augmenting
technological progress occurs at rate g, (i.e., the effectiveness of labor At at time t equals A0 · e

gt),
steady state output per worker grows at rate g. Specifically, for a given country,
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Note that A0, g, and α are not directly observable. Taking logs of both sides,
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Now split the unobservable term lnA0 into a part a that we assume is the same across countries
and a part ε that varies from country to country and has zero mean across countries, and assume
that g, α, and δ are the same in each country. Then for country i in year t we have
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This equation describes the variation in incomes per worker across countries for any given year
t as arising from differences in saving rates s and population growth rates n, assuming that α, δ,
and g are constant across countries. Thus, MRW use this equation as a cross sectional regression
equation, fixing the year at 1985, and using data on s, n, and Y/L for about 100 countries. The fit
is not terrible (R2

≈ .6), and the coefficients have the predicted signs (s raises Y/L and n lowers
Y/L). However, the estimates imply α ≈ .6, which is higher than the .3 predicted by the Solow
model. See Table I.

1b.

Adding human capital as a separate form of capital into the Solow model leads to a regression
equation similar to the one above, but with the gross saving rate s divided into two terms: sk, the
investment rate in physical capital, and sh, the investment rate in human capital. The regression
results imply a combined capital (physical plus human) elasticity (α + β) of about .6, and the
overall fit of the model is improved (R2

≈ .8). See Table II.

1 “A Contribution to the Empirics of Economic Growth,” Quarterly Journal of Economics, 107, 1992, p. 407-37.
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2. Explaining Growth Rates:

The discussion above assumed that all countries were close to their steady state growth paths
(at least in 1985). If that were the case, then the rate of growth of output per worker (y) should
be very close to g for each country, according to the Solow model. However, if some countries are
below their steady state paths they should be moving toward them and thus be growing at a faster
rate than g. In that case, each country’s growth rate at a given time depends on how far it is from
its steady state.

Suppose, first that all countries have the same fundamentals and thus the same steady state
growth path. Then according to the Solow model, they should be converging over time to the same
growth path. The ones that start relatively far below this long run growth path (and thus have
relatively low initial levels of output per worker y0) would have faster transitional growth than
those who start closer to the steady state growth path.

We can test for this kind of absolute convergence by testing whether b < 0 in the following
regression:

ŷi = a + by0i + εi

where the left hand side variable is the average growth rate of output per worker over some time
period (starting in year 0) for country i, and y0i is the level of output per worker in year 0 for
country i.

This regression recognizes that different countries start in different places, but ignores the fact
that their ultimate steady states may be different. Indeed, the Solow model predicts that the level
of the steady state path depends on s and n, so there will be conditional convergence in standards
of living – standards of living will converge for countries with similar fundamentals – not absolute
convergence.2

Of two countries that start at the same initial level of output per worker, the one with the
greater s and lower n is moving toward a higher steady state standard of living growth path and
so should grow faster along the way. In general, the growth rate of a country at any time will
depend on how far it is from its steady state, and this depends on both its current level of output
per worker and the level of its steady state growth path.

MRW add ski, shi and ni as explanatory variables in the regression equation above, and find
that after adding these variables, the estimated sign of b changes from positive to negative, and
that the fit improves considerably. See Tables III-V.

The regression equation for Table V, for example, is essentially:

ŷi = a + b ln y0i + c ln ski + d ln(δ + n + g)i + e ln shi + εi

2 Solow does predict that there will be absolute convergence in growth rates – all countries’ growth rates (of y)
will eventually converge to g.
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