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This paper

• Excellent (and timely) quantitative theory paper

• Quantify contribution of policies aiming at devaluing rer for growth in
developing economies in dynamic macro model

• Theory as in Michaud-Rothert (2014) and Benigno-Fornaro-Wolf (2022):
Internalize learning-by-doing externality in tradable sector

• Use method in Bartelme et al (2022) to quantify externality in dynamic model

• Show large gains if externality is front-loaded

◦ Gains for China in 1980-2008 extra .4% in annual growth



My discussion

• Review mechanism

• Emphasize two “negative” results in the paper
◦ If no catch-up → rer devaluation not optimal

- Distinguish {γt} from {at}
◦ Capital accumulation → rer devaluation can back-fire

• Static vs. dynamic learning-by-doing



Environment

• Two-period economy

• Preferences
[logCT1 − φLT1] + [logCT2 − φLT2]

• Technology
yTt = AtL

α
T with At = atL

γt
Tt

• Consolidated budget constraint

CT1 + x1 ≤ YT1 + x0

CT2 ≤ YT2 + x1

→ CT1 + CT2 ≤ a1L
α+γ1
T1 + a2L

α+γ2
T2 + x0

• Abstract from NT: w/out spillover to NT, then problem is separable
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Efficient allocation

max
CTt,LTt

[logCT1 − φLT1] + [logCT2 − φLT2]

subject to
CT1 + CT2 ≤ a1L

α+γ1
T1 + a2L

α+γ2
T2 + x0

Thus

at (α+ γt)L
α+γt−1
Tt =

φ

1/CTt
1

CT1
=

1

CT2



Competitive equilibrium

• Laissez faire allocation equalizes private MRT to MRS

α
(
atL

γt
Tt

)
Lα−1
Tt =

φ

1/CTt
1

CT1
=

1

CT2

• To implement efficient allocation must subsidize LTt by

1 + τt =
(α+ γt)

α

→ (1 + τt)α
(
atL

γt
Tt

)
Lα−1
Tt =

φ

1/CTt
→ at (α+ γt)L

α+γt−1
Tt =

φ

1/CTt

and no distortion to the intertemporal margin



Ramsey problem

• Incomplete set of instruments

◦ Justification: hard to have sectoral subsidy, o/w all firms pretend to be T
◦ Diamond-Mirrlees production efficiency does not apply

• Can distort intertemporal margin but not intratemporal

◦ Foreign asset accumulation done by gov’t, hh’s cannot access foreign markets
◦ Or, equivalently, capital controls

• Implementability conditions:

1

CTt
αAtL

α−1
Tt = φ→ CTt =

αat
φ
Lα+γt−1
Tt

and resource constraints



Ramsey problem

max
CTt,LTt

[logCT1 − φLT1] + [logCT2 − φLT2]

subject to
CT1 + CT2 ≤ a1L

α+γ1
T1 + a2L

α+γ2
T2 + x0

CTt =
αat
φ
Lα+γt−1
Tt



Ramsey outcome

Proposition:

• If a2 > a1 and γ1 > γ2 then laissez faire is inefficient and Ramsey outcome has

1

CT1
>

1

CT2

• If at = a and γt = γ then laissez faire outcome is Ramsey outcome and

1

CT1
=

1

CT2

Take-away:

• Timing is important

Question:
• Disentangle role played by path for at and for γt

◦ Can show that if γt = γ and a1 6= a2 then 1
CT1
6= 1

CT2

• In paper they are negatively correlated γt = f (at/ā) = γ0 + γ1
(
ā
at
− 1

)
◦ But not obvious in theory: technology adoption vs. innovation
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Static vs. dynamic learning-by-doing

• Paper assumes At = atL
γt
Tt

◦ Static learning-by-doing

◦ γt = f (at/ā) = γ0 + γ1
(

ā
at
− 1

)
◦ Estimate γ1 > 0→ externality front-loaded i.e. {γt} ↘

• Alternative: At+1 =F (At, LTt) as in Michaud-Rothert (2014)

◦ Capital-like accumulation of knowledge

◦ Assume ∂2F (At,LTt)
∂LT ∂At

< 0→ gains are automatically front-loaded
◦ Always optimal to distort intertemporal margin

• Can think of {γt} ↘ as a reduce-form for F w/ ∂2F (At,LTt)
∂LT ∂At

< 0?

◦ But then estimates of {γt} are endogenous to policy choices



Investment and capital

• Chinese growth experience characterized by massive investments-to-GDP

• What happens with capital accumulation? Paper studies this as well

• Resource constraint

CT1 +K2 + x1 ≤ A1F (LT1,M1,K1)− r∗M1 + x0

CT2 ≤ A2F (LT2,M2,K2)− r∗M2 + x1

where

◦ M is FDI (maybe intangible capital as McGrattan-Prescott)

AtFMt = r∗

◦ K is physical capital

At+1FKt+1 =
1

Ct
/

β

Ct+1



Investment and capital, cont.

• If FDI only

◦ Paper shows that previous logic applies

• If domestic investment
◦ Paper shows that rer devaluation can generate welfare losses

- Making agents borrowing constrained → Reduction in investment

• Question: what if learning-by-doing depend on K,M and not only L



Understanding Chinese growth experience

• Measure the contribution of

◦ Dynamic T-NT distortions coming from devaluing rer → learning-by-doing
◦ Subsidies to capital accumulation
◦ FDI → transfers of knowledge

• Growth accounting to get wedges in MRS/MRTs

• Use your estimate to understand how wedges feed into productivity



Conclusion

• Excellent quantitative theory paper

• Careful quantification of how policies that devalue rer help growth

◦ Measure the path of learning-by-doing externality
◦ Use it in a quantitative macro model

• Show when this is not optimal

◦ No catch-up
◦ Capital accumulation


