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6 Convergence and growth regressions

Required reading: BSiM: 11 (11.6-11.9 cursory reading), 12 (12.5 cursory)
Secondary reading: Islam (1995), Jones (1997)

6.4 Growth regressions

• Most of the empirical literature (at least the early one) is primarily
concerned with β-convergence, and obtaining estimates of the speed of
convergence.

• We have derived the following log-linear equation for growth rates of ŷ

ln ŷ(t)− ln ŷ(0)

t
= b1 ln ŷ∗ − b2 ln ŷ(0) (1)

where b1 = b2 = (1− e−βt)/t.

• This suggest that we should run regressions of growth rates on initial
level of income per capita. This will enable us to derive an estimate of
β from b2

• Importantly, we must also condition upon ŷ∗, i.e. we must consider
conditional convergence.

• We can distinguish between two approaches
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1. Theory driven (MRW): We use the theoretical expression for ŷ∗,
i.e. as a function of savings rate(s) and population growth. For
the augmented model we insert from equation (8) in L.N. 3, and
solve out for y instead of ŷ and get the structural equation

ln(y(t))− ln(y(0))

t
=

(1− e−βt)

t

α

1− α− η
ln(sk) +

(1− e−βt)

t

η

1− α− η
ln(sh)

−(1− e−βt)

t

α + η

1− α− η
ln(n + g + δ)− (1− e−βt)

t
ln(y(0))

+
(1− e−βt)

t
ln T (0) + xt

2. Barro-regressions: We run regressions of the type

ln y(t)− ln y(0)

t
= b0 + B1X − b2 ln(y(0)) (2)

where X is a vector of variables characterizing each economy which
are assumed to be of influence for the steady state level.

6.5 Empirical evidence

• Initial results on absolute convergence where spurious, and due to ex
post selection bias (only the success stories had data/had joined the
OECD) and hence convergence followed from the choice of sample.

• MRW: Not absolute convergence. Evidence of conditional β-convergence.

• Speed of convergence: 0.01− 0.02. The short run is long!

• The implied share of the accumulated factor suggests a broad concept
of capital or externalities (α + η ≈ 0.75).

• Similar studies: There is no evidence of absolute β-convergence in sam-
ples covering ‘the world’. There is even evidence of σ-divergence.

• When we run conditional regressions we find rather strong evidence of
both β- and σ-convergence. The rate of convergence is usually found
to be around 0.02.

• We also find strong signs of absolute convergence when we confine our
comparisons to close/similar economies such as US states, Japanese
prefectures.
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6.6 Econometric issues

• A problem with the approach of MRW above is that it assumes that
the initial level of technology, T (0), is the same for all economies in the
sample.

• In reality this implies neglect of variable in the regression (because T (0)
is likely to differ).

• Once again we are left with potential biases because T (0) will be pos-
itively correlated with y(0). This gives a bias toward zero for the pa-
rameter b2, and hence a downward bias for β.

• Note that problem is probably more severe here than in the case with
levels-regression.

• A solution to this problem is to include a dummy for each economy in
the sample. This dummy then captures T (0).

• One must include in the model several growth rates for each country,
i.e. from subsequent time-periods.

• This panel data approach is adopted in most recent studies. See Islam
(1995), which you should read cursory (without caring too much about
technical details).

• The results differ quite a bit from those reported by MRW. Most no-
tably there appears to be a higher speed of convergence and hence a
smaller implied share of capital. In addition, note that the concept of
convergence is now even more conditional and in a sense more hollow.

• A problem with this approach is that available time series are usually
short, so that we must use growth rates for undesirably short periods.

6.7 World income distribution, Twin-Peaks and club-
convergence

• Even if we find evidence of conditional β-convergence it is worth notic-
ing that absolute σ-divergence is perhaps the really important phe-
nomenon.

• There also appears to be evidence of a twin-peaks phenomenon in the
world distribution of income.
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• Recent research focuses much on club-convergence. I.e. how multiple
equilibria might give rise to a twin-peaks like phenomenon.

• The important message is that we have to look closer at structural
characteristics of the economies under consideration.

6.8 “Barro-regressions”

• There is a substantial literature on theory-free regressions of the type
(2).

• These are sometimes referred to as “Barro-regressions” after an influ-
ential early study by Barro.

• Also these studies report fairly similar results about convergence.

• However, the focus of these studies is often directed more towards
exploring the empirical relationship between different variables and
growth.

• On these issues there is substantial variation in the results reported and
few robust findings seems to transpire. There are substantial method-
ological problems connected to these type of regressions.

• A brief survey of results can be cast as follows:

– Population growth does not seem as detrimental as usually as-
sumed

– High inequality lowers growth, perhaps by raising social and po-
litical instability

– The depth of financial intermediation seems important for growth

– Democracy in itself does not seem to be important

– Extended economic freedom and protection of property rights
seems to be important

– Results are ambiguous over the role of big government and high
taxation

– Government spending on infrastructure is important

– Openness to trade is beneficial for growth, but only under certain
circumstances that have not been fully identified
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