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Abstract

We correct an error in an expression of Fan et al. (2023). The error has no effect on the

analysis and results in the paper.

In this note, we provide a correction to Equation (5) in Proposition 1 of Fan et al. (2023)—

henceforth, FPZ. We thank Youdan Zhang for bringing this issue to our attention. The correction

does not affect any of the theoretical results in the paper (aside from the expression itself), nor

does it impact the empirical or quantitative analysis.

Proposition 1 in FPZ characterizes the value-added indirect utility function and the expenditure

system. The correct version of Proposition 1 is as follows:

Proposition 1. The value-added indirect utility function of consumers in region r is given by

V (e,Prt, p̃rt) =
1

ε

(
e

P ωF
rF tP

ωG
rGtP

ωCS
rCSt

)ε

−
∑

s∈{F,G,CS}

νs lnPrst − Ω (p̃rt) , (5C)

where the price indices Prt = (PrF t, PrGt, PrCSt) and the parameters ωs and νs are defined as in

Proposition 1 of FPZ, p̃rt = {p̃nrt}n∈[0,1], is a set of prices for the consumer services value-added

for good n in the region r, p̃nrt = A−1
rntwrt, and

Ω (p̃rt) = νCS

∫
n

(
κnλnCS∫
n
κnλnCS

− βnλnCS∫
n
βnλnCS

)
ln p̃rnt dn.

The associated value-added expenditure shares are given by

ϑrst (e,Prt) = ωs + νs

(
e

P ωF
rF tP

ωG
rGtP

ωCS
rCSt

)−ε

. (6C)
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The value-added indirect utility function in Proposition 1 of FPZ omits the term Ω (p̃rt).

Equation (5C) corrects this by highlighting that the price index for consumer services (CS), PrCSt,

is not a sufficient statistic for consumers’ indirect utility. Consumers’ welfare also depends on the

dispersion of prices {p̃rnt}, and hence labor productivity {Arnt}, across final goods n.
FPZ utilize Proposition 1 in two ways. First, we use the demand system in equation (6C) to

estimate the model. Since equation (6C) remains identical to Equation (6) in FPZ, the omission

of the term Ω (p̃rt) does not affect any of the estimation nor of the empirical results. Second, we

use the indirect utility function to compute the welfare consequences of productivity growth. We

now demonstrate that the omission of Ω (p̃rt) also leaves this analysis unchanged. The following

corollaries elucidate two key properties of the Ω function that explain why.

Corollary 1 (No-Heterogeneity Case). If Arnt = Art, for all n ∈ [0, 1], then, Ω (p̃rt) = 0 and

Proposition 1 is identical to Proposition 1 in Fan et al. (2023).

Corollary 2 (Homogeneity of Degree Zero). Ω is homogeneous of degree zero: for any scalar

z > 0, Ω (p̃rt) = Ω (z × p̃rt) .

Corollary 1 establishes that Ω (p̃rt) vanishes if there is no dispersion in CS labor productivity

across final goods n within a region. In this case, Proposition 1 of FPZ, including Equation (5),

holds fully. Our analysis does not rely on this restriction, except in one of the robustness analyses

in Section 7.3, where we assume that D (pr) follows a CES form. For the results of this extension

to hold, heterogeneity in CS labor productivity across final goods within the same region must be

ruled out.

Corollary 2 establishes that Ω is invariant to proportional changes in CS productivity across

goods within a location (recall that p̃rnt = wrt/Arnt). Thus, the welfare analysis in Section 6

of FPZ exactly applies as long as the counterfactual productivity changes in CS within region r

arise from proportional changes in Arnt across the n goods in that region. In this case, Corollary 2

guarantees that the equivalent variation as defined on page 1481 in FPZ, remains unchanged, as we

prove formally in Appendix A-3 to this corrigenda.1 There we also show that all counterfactuals

involving productivity changes outside the CS sector are entirely unaffected by the omission of Ω

in Proposition 1 in FPZ.

1 In plain terms, the equivalent variation measures the share of 2011 income a household in region r would be willing
to forego to avoid changes in prices and wages associated with a counterfactual return of CS productivity to 1987
levels while holding constant the relative productivity distribution of CS across final goods within each district.
Note that, if local relative productivity of final goods was allowed to change, the welfare effect of these changes
would be quantitatively small. This is because Ω (p̃rt), being defined as the difference between two weighted
averages of local productivities across goods, is inherently small, as is its change over time.
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APPENDIX

A-1 Proof of Proposition 1

Recall that the indirect utility function over final goods is defined as VFE (e,prt) =
1
ε

(
e

B(prt)

)ε
−

D (prt) , where B (prt) = exp
(∫ 1

0
βn ln prntdn

)
and D (prt) =

(∫ 1

0
κn ln prntdn

)
. Substituting the

expression for prnt = P λnF
rFt P

λnG
rGt p̃

λnCS
rnt given in FPZ yields

exp

(∫ 1

0

βn ln prntdn

)
= P ωF

rF tP
ωG
rGtP

ωCS
rCSt,

where ωs and PrCSt are defined in Proposition 1 in FPZ. Similarly, given the definition of νs in
Proposition 1 in FPZ, it follows that∫

n

κn ln prntdn =

∫
n

κnλnF lnPrF tdn+

∫
n

κnλnG lnPrGtdn+

∫
n

κnλnCS ln p̃rntdn

= νF lnPrF t + νG lnPrGt +

∫
n

κnλnCS ln p̃rntdn

=
∑

s∈{F,G,CS}

νs lnPrst + νCS

∫
n

(
κnλnCS

νCS

− βnλnCS

ωCS

)
ln p̃rntdn

=
∑

s∈{F,G,CS}

νs lnPrst + Ω(p̃rt) .

Hence,

1

ε

(
e

B (prt)

)ε

−D (prt) =
1

ε

(
e

P ωF
rF tP

ωG
rGtP

ωCS
rCSt

)ε

−
∑

s∈{F,G,CS}

νs lnPrst − Ω (p̃rt) ,

as claimed in Proposition 1.
To derive equation (6C), we apply Roy’s identity to the indirect utility function in (5C).

Applying Roy’s identity to this expression yields the same results as in Fan et al. (2023) for ϑrF t

and ϑrGt. Consider, next, the expenditure share on CS , ϑrCSt. The expenditure share on consumer
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service value-added embedded in final good n is given by:

ϑCS
rnt (e,Prt, p̃rt) = −

∂V (e,Prt,p̃rt)
∂p̃rnt

p̃rnt
∂V (e,Prt,p̃rt)

∂e
e

=
∂ lnB (Prt, p̃rt)

∂ ln p̃rnt
+

∂D (Prt, p̃rt)

∂ ln p̃rnt

(
e

B (Prt, p̃rt)

)−ε

= βnλnCS + λnCSκn

(
e

P ωF
rF tP

ωG
rGtP

ωCS
rCSt

)−ε

.

Integrating over the final goods n ∈ [0, 1] and using the definitions of ωCS and νCS yields:

ϑrCSt (e,Prt, p̃rt) =

∫
n

ϑCS
rnt (e,Prt, p̃rt) dn =

∫
n

βnλnCSdn+

(
e

P ωF
rF tP

ωG
rGtP

ωCS
rCSt

)−ε ∫
n

κnλnCSdn

= ωCS + νCS

(
e

P ωF
rF tP

ωG
rGtP

ωCS
rCSt

)−ε

,

which is Equation (6C) in Proposition 1. This is identical to Equation (6) in Fan et al. (2023).

A-2 Proofs of Corollaries 1 and 2

To prove Corollary 1, note that if Arnt = Art, then, p̃rnt = wrt/Art, for all n ∈ [0, 1]. Hence,

Ω (p̃rt) = νCS ln

(
wrt

Art

)(∫
n
βnλnCS∫

n
βnλnCS

−
∫
n
κnλnCS∫

n
κnλnCS

)
= 0

To prove Corollary 2, note that

Ω (zp̃rt) = νCS

∫
n

(
βnλnCS∫
n
βnλnCS

− κnλnCS∫
n
κnλnCS

)
ln (z × p̃rnt) dn

= νCS ln (z)

(∫
n
βnλnCS∫

n
βnλnCS

−
∫
n
κnλnCS∫

n
κnλnCS

)
dn+ Ω(p̃rt) = Ω (p̃rt)

A-3 Derivation of Equivalent Variation

Let A = {ArF , ArG, {Arn}n}r denote a vector of productivities across sectors, regions, and final
goods. Indirect utility using equation (5C) in Proposition 1 is given by

V (e,Pr (A ) , p̃r (A )) =
1

ε

(
e∏

s P
ωs
rs (A )

)ε

−
∑

s∈{F,G,CS}

νs lnPrs (A )− Ω (p̃r (A )) (A-1)

where we have highlighted the dependence of the equilibrium prices on A . Denote by A2011 the
productivity vector in 2011 and let A CF denote any counterfactual we want to evaluate. The
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compensating variation of changing A2011 to A CF , ϖq
r,2011→CF , is implicitly defined by

V
(
qwr (A2011)

(
1 +ϖq

r,2011→CF

)
,Pr (A2011) , p̃r (A2011)

)
≡ V

(
qwr

(
A CF

)
,Pr

(
A CF

)
, p̃r

(
A CF

))
(A-2)

Combining (A-1) and (A-2) yields

1+ϖq
r,2011→CF = Πs

 wr(A CF )
Prs(A CF )

wr(A2011)
Prs(A2011)

ωs

×

(
1−

(
qwr

(
A CF

)∑
s Prs (A CF )ωs

)−ε

ε

(∑
s

νs ln
Prs

(
A CF

)
Prs (A2011)

− Λ

))1/ε

where
Λ ≡ Ω (p̃r (A2011))− Ω

(
p̃r

(
A CF

))
. (A-3)

The expression for ϖq
r,2011→CF is identical to equation A-5 in the appendix of Fan et al. (2023),

except for the term Λ given in (A-3).
Define

ϱn =
βnλnCS

ωCS

− κnλnCS

νCS

.

Note that
∫
n
ϱndn = 0. Given the definition of Ω in Proposition 1, equation (A-3) then implies

that

Λ = νcs

(∫
n

ϱn ln
wr(A2011)

Arn2011

dn−
∫
n

ϱn ln
wr(A CF )

ACF
rn

dn

)
= νcs

∫
n

ϱn ln
ACF

rn

Arn2011

dn. (A-4)

Equation (A-4) proves the two properties stated in the main text:

1. For any counterfactual that involves the agricultural or the industrial sector, ACF
rn = Arn2011.

In that case, Λ = 0, so that the results reported in FPZ directly apply.

2. For any counterfactual that involves changes in consumer service productivity, Λ = 0 as long
as the change in Arn is common across final goods n. In that case, ACF

rn = κ×Arn2011 and∫
n
ϱn lnκdn = 0. If there is no heterogeneity in CS productivity across goods, this restriction

is automatically satisfied. Hence, Corollary 1 is sufficient but by no means necessary for the
results in FPZ to apply.
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