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Origins of Aggregate Increasing Returns to Scale

» Technical efficiency?
» Allocative efficiency?

» Unresolved theoretically and empirically.



Model Elements

» Monopolistic competition: Kimball demand.
> Heterogeneity: marginal costs, markups, pass-throughs.

» Technical increasing returns: fixed costs (entry, overhead).



CES Non-Starter

» CES (e.g. Melitz, 2003): special case.

v

Efficient: only technical efficiency, no allocative efficiency.
» Counterfactual: constant markups, complete pass-throughs.

» Non-starter: need to move away from CES.

v

Kimball: allows any demand curve, markups, pass-throughs.



Theoretical Results

» Comparative statics in second best (welfare, output, TFP).
» Decomposition into technical and allocative efficiency.
» Dist. to frontier and gains from industrial /competition policy.

» Measurable sufficient statistics.



Empirical and Quantitative Results

» Non-parametric estimation.
» Increasing returns from technical and allocative efficiency.

» Key: heterogeneity x inefficiency via Darwinian reallocations.

» Large gains from industrial /competition policy.

> Key: heterogeneity x inefficiency on all margins.
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Households

» Mass L of identical households with unit labor supply.

» Kimball preferences over varieties of consumption goods:
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» Maximize utility s.t. budget constraint (wage numeraire):
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Demand Curves

» Demand curve for each variety:

P~y Y

with “price index” and “demand index" given by
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Producers

» Each variety supplied by single producer.
» Free entry with cost f. (labor), type realization 6 ~ g(6).
» Production with overhead cost f,, marginal cost 1/Ag (labor).

» Maximize profits s.t. demand:

1
max L - — —f,
{po.yo} (Poyo Ag vo) = fo

st Po Yo
- = EAs
o =152



Markups, Entry and Exit

» Optimal price and markup:
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» Survival if profits exceed overhead cost:
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» Entry profitable if expected profits exceed entry cost:
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Equilibrium

» Households maximize utility.
» Firms maximize profits.
» Free entry and exit.

» Markets clear.



“Coordinates’ for Equilibrium Allocations

» Sales, markups, and mass of firms:
Ao =(1—G(6%))Mpoys, mo, and M.

» Pin down allocation:

Ao Ao
He(1—G(67))M

and pg = Z—Z.

Yo =

» Use as “coordinates’.



Equilibrium Equations

» Consumer welfare:

1= (1— G(6"))ME [T( AoAs )] .
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P> Free entry:
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» Selection:




Equilibrium Equations

» Markups:
A,QAQ
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» Variety demand:

Jin) ' Ao Ag
Ho _ py .
Ao~ 7T et clermv
» Price index and demand index:
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Demand Concepts

» Markups:
y 1
.u(?) = 1__1 >1
o(y)
» Pass-throughs:
Yy 1 <
p(i) = Y (L > 1
Y ERe)

> Infra-marginal surplus ratios (noting & = E; [85])
T(L
Q) L,
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Demand Properties

» Not imposed in theory but verified empirically.

» Marshall's weak second law of demand:



Welfare and Real Output

» Welfare per capita:
dlogY.

» Real output per capita (prices, see paper for quantities):

d |Og Qp = _El [d |Og pg].



Technical and Allocative Efficiency

» Allocation and productivity vectors:
2 = (leslo,{le}) and & =(L,f.Af5,{As}).

» Welfare function:

Y =% (A, Z).
» Technical and allocative efficiency:
dlog% dlog%
logY = | .
dlog alogﬂ,dogﬂ/—i- 57 dZ

vV Vv
technical efficiency  allocative efficiency

» No equivalent for real output capita (prices).



Solution Strategy

» Start at initial equilibrium.

» Shocks: population, fixed costs, productivity.
» Changes in welfare and real output.

» Changes in technical and allocative efficiency.

» Sufficient statistics: sales Ag, markups Wy, pass-throughs pg,
infra-marginal surplus ratios Jy.
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Social Inefficiency

» Entry only efficiency margin.

> Excessive entry iff:

o< U.



Welfare

» Change in welfare per capita with population shocks:

dlogY = (6 —1)dlogL + Sl_idlogL,

technical efficiency  allocative efficiency

» £ > 0 (increasing returns via allocative efficiency) iff:
1. p <1 (incomplete pass-through);

2. 8 < U (excessive entry).



Real Output

» Changes in real output per capita (prices):

]__
dlog QP = ?p(dlog Y +dlogL).
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Social Inefficiency

» Three margins of efficiency: entry, selection, relative size.

» Excessive entry iff:

1
E;[0g] < ———
[06] AL
» Excessive selection iff:
o+ > IE; [Ge].

P> Excessive relative size 8’ vs. 0 iff:

Her < Ho-



Welfare

» Change in welfare per capita:

C“Og Y = <El[59] — 1) d|OgL

technical efficiency
* 1—Ee_En_¢go° Ex[8¢] | dloglL,

allocative efficiency

where
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Understanding &€ via Demand Curve £ = T/(

<<
N

Log Price
>

Log quantity per capita

Figure: Reallocation effect due to increased entry (holding fixed markups
and the selection cutoff) assuming second Marshall laws of demand.

» £€ >0 (irrespective of shape of demand).

» Assuming second Marshall laws of demand, signs of £¢" and
&M ambiguous (too much or too little selection and entry).



Real Output

» Changes in real output per capita (prices):

dlog QF — <IE,1 [(1—P9)D <El [;D (dlogY+dlogL>.
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Efficient Allocation and Industrial/Competition Policy

» Industrial/competition policy implements efficient allocation.

» Regulate markups to equal infra-marginal surplus ratios:
Ho = 59 > 1.

» Introduce production subsidies to offset markups:

1
T9:576<1.

> Restores efficiency on all margins: entry, selection, relative size.



Dist. Frontier and Gains from Industrial/Competition Policy

» Second-order approximation to distance to frontier and gains
from industrial /competition policy:
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» Separate contributions from inefficients along different

margins: entry, selection, relative size.
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Non-Parametric Estimation

P Inputs:
> 2,9, Po, M (data);
> [ =1/[E;[1/ue]] and & =, [8s] (postulates).

» Qutputs:

> g, Og, Ag, 89, Yo (local counterfactuals);

> fo, f5, T(-) (global counterfactuals).



Non-Parametric Estimation (Key Equations)

» Changes in A9 with Ag:

d|0gﬂ‘9_ Po d|OgA9
d6  pg—1 d6

» Changes in g with Ag:

d|0g,u9 legAg
—(1— .



Non-Parametric Estimation (Local)

» Recover g and Ag by solving:

dloghe _ (ko —1)(1—pe) dloghe 1 i
do Po de A
dlogAg Ug—1 d|0gﬂ/e

d6 ps do b e

» Recover dg by solving:

d|0g53 B [.19*59 d|0gﬂ,9
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Non-Parametric Estimation (Global)

» Recover T using:

_ Botntern)

T(y) ="

where 6(y) inverse of yg = (AgAg)/(Mug).

» Recover f.A and f, using:

foA N fofl 1

—+(1-6(e ))L_I\/IE[;LG (1 ™
fo 1 1
L_I\/I)Le*<1_u9*>'



Data

» Belgian data for manufacturing firms.

» Sales and pass-throughs by firm size for ProdCom sub-sample
(price and quantity data) from Amiti et al. (19).

> Extrapolate to entire manufacturing sample by matching firms
on size.



Data
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Postulates for Initial Conditions

» Take one of two values for &:
> § =i (efficient entry);

> § = 5y (efficient selection).

» Take one of two values for i1
> [ =1.045 (dlogY/dlogL ~0.14);
> 1=1.09 (dlogY/dlogL ~0.3).



Estimates

J
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(a) Markup g (it =1.045)

(b) Productivity log Ag (1 =1.045)
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Estimates (Efficient Selection

1.08

1.06

vs. Efficient Entry)
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(a) Infra-marginal surplus ratio 8y
(efficient selection, i = 1.045).
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(b) Infra-marginal surplus ratio 8y
(efficient entry, fi = 1.045).



Residual Demand Curve
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(a) Residual demand curve
(efficient entry, ii = 1.045).
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(b) Log-log residual demand curve
(efficient entry, ji =1.045).



Counterfactual: 1% Population Shock

i =1.045 i =1.090

5 = 8- S=j &=25 S=10
Welfare 0.130 0.145 0.293 0.323
Technical efficiency 0.017 0.045 0.034 0.090
Allocative efficiency 0.114 0.100 0.260 0.233
Entry 0.117 0.408 0.272 1.396
Exit 0.000 -0.251 0.000 -1.006
Markups -0.004 -0.057 -0.012 -0.157
Real GDP per capita 0.024 0.024 0.051 0.052

Table: The elasticity of welfare and real GDP per capita to population
with heterogeneous firms.



Counterfactual: 1% Population Shock (Homogenous Firms)

i =1.045 fi =1.090

5 = 8- S=0 &=25 S=1
Welfare 0.030 0.045 0.060 0.090
Technical efficiency 0.017 0.045 0.034 0.090
Allocative efficiency 0.013 0.000 0.026 0.000
Real GDP per capita 0.021 0.022 0.042 0.043

Table: The elasticity of welfare and real GDP per capita to population
with homogenous firms.



Counterfactual: 50% Population Shock (Nonlinearities)

i =1.045 i =1.090

5 = 8- S=j &=25 S=10
Welfare 0.100 0.099 0.215 0.216
Technical efficiency 0.025 0.048 0.052 0.098
Allocative efficiency 0.075 0.051 0.162 0.117
Entry 0.066 0.107 0.145 0.272
Exit 0.000 -0.065 0.000 -0.176
Markups 0.008 0.008 0.017 0.021
Real GDP per capita 0.025 0.024 0.054 0.051

Table: The average elasticity of welfare and real GDP per capita to
population with heterogeneous firms for a 50% population shock.



Counterfactual: 50% Shock (Nonlinearities)

o 02 04 06 08 1
(a) Welfare: technical and

allocative efficiency as functions of
log L (efficient selection, fi =1.09).
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(b) Allocative efficiency: entry,
exit, and markups as functions of
log L (efficient selection, i =1.09).



Gains from Industrial /Competition Policy

» Second-order approximation as local counterfactual.
» Exact number as global counterfactual.

» Work in progress.



Conclusion: Summary

» Increasing returns to scale?

» Technical and allocative efficiency.

» Gains from industrial /competition policy.
> Key: heterogeneity x inefficiency.

» Different for welfare and real output or TFP.



Conclusion: Extensions

» Other demand systems and market structures.
> Open economy.
» Dynamics.

» HAIO.
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Welfare and Real Output

> Welfare per capita:

dlogY = (E,I[SQ] — 1) dlog M

+ (E,l (6] — 59*> ze*%de* +E, [dlog(ﬁz)} |

» Real output per capita (prices):

dlog Q° =E,, [dlog(Ae)] .
Mo



