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Why labor shares? Why China? And why GVCs?

I Income inequality.
I Capital ownership and income highly concentrated (e.g., Piketty 2014).
I Smaller labor share implies increase in income inequality among people.
I Most of literature: globalization plays minor role in the evolution of LS.
I But does it?

I Understanding role of globalization diffi cult w/o considering GVCs.
I Labor shares defined over value added.
I Apply methodology to address production and GVCs in VA terms.

I Freeman (1995) asked: "Are your wages set in Beijing?". Answering
such questions increasingly requires a different data approach.

I Grossman & Rossi-Hansberg (2008).
I Gross trade stats misleading: Johnson (2014), Ito, Rotunno & Vézina
(2017), Timmer, Miroudot & de Vries (2018).

I Increasingly so since China joined WTO in 2001: Koopman, Wang
& Wei (2012), Kee & Tang (2016), Jakubic & Stolzenburg (2018).
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WLS (GDP) : yct = αc + βt + εct =⇒ plot β̂t + level
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Labor share Forward GVC integration

I This paper: focus on 2001—2007 acceleration in decline of LSs.
I Labor share stops falling as GVC intensity levels off.
I Also in Gutirez & Piton (2020) Grossman & Oberfield (2021).
I LS from PWT 9.1, includes self-employment ( other measures ).
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What we find, main takeaway messages

I Forward GVC integration contributes to LS↓.
I Due to upstream, intermediate input exporting.
I Strong association in 2001—2007, not in other periods.

I China accounts for much of this.
I 2001 accession to WTO −→ 2007, "slowbalization".
I Think of China importing upstream inputs, not exporting them;
consistent with Kee & Tang (2016), Chor, Manova & Yu (2020).

I Patterns of specialization consistent with within-VC HO mechanics.
I Upstream intermediate input production more K-intensive.
I Sposi, Yi & Zhang (2020).

I LS↓ via change in functional specialization of labor:
I Fabrication↓↓, but also management↓, marketing↓, while ≈R&D.
I Consistent with ideas in Baldwin (2016).

I MNEs associated with offshoring of both assembly and input prod.
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Related literature on labor shares
I Classics

I Smith (1776), Ricardo (1817), Kaldor (1957), Solow (1958)...

I Technological and technical change.
I Kennedy (1964), Acemoglu (2003), Acemoglu & Restrepo (2018), von Lehm (2018).

I Karabarbounis & Neiman (2014) vs. Oberfield & Raval (2014), Glover & Short (2020).

I Structural change.
I Ngai & Pissarides (2007), Buera & Kaboski (2012), McAdam & Willman (2013).

I Deregulation, concentration/competition, monopsony, role of firms.
I Blanchard & Giavazzi (2003), Weinberger & Leblebicioglu (2020), Kyyrä & Maliranta (2008), Autor, Dorn, Katz,

Patterson & Van Reenen (2020), Brooks, Kaboski, Li, and Qian (2019).

I Many papers focus on U.S. / few on LDCs.
I Blanchard (1997), Elsby, Hobijn & Sahin (2013, suggest offshoring ), Rognlie (2016).

I Harrison (2005) and Rodriguez and Jayadev (2010), Weinberger & Leblebicioglu (2021).

I Very few address role of GVCs.
I IMF (2017), closest to ours, but: no causal inference, little on mechanisms, limited discussion.
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Data and Methodology
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Data

I World I/O tables (WIOT) and labor shares by cty × ind × year .
I 1995—2007: WIOD 2013 release, 40 countries, 35 industries (ISIC rev. 3).
I 2007—2014: WIOD 2016 release, 43 countries, 56 industries (ISIC rev. 4).
I We harmonize countries and industries dimensions.
I But cannot merge (1993 vs. 2008 System of National Accounts).

I Caveats for WIOD: proportionality assumptions

I Cross-border ownership indicators: from Ramondo, Rodrguez-Clare &
Tintelnot (2015) (average values for 1996—2001).

I CEPII gravity database.
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Leontief (1936) at the international level

X = AX + Y

I X = output, Y = world demand final goods, A = unit requirements.
I aodij = value of inputs from industry i located in country o that is
needed to produce 1$ worth of product j in country d .

X = (I − A)−1 Y = BY
I Pre-multiply by factor f cost share in gross output

Vf = Ff V

where V = VA intensity of output, Ff = factor f share in VA.

Vf X = Vf BY

I Vf BY = factor incomes for any factor f in every c × i .
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Vf BY

I Matrix describes the (ultimate) sources of primary factor income.
I Typical element of Vf BY matrix: (vf by)odij :

I Payments to factor f employed in sector i in origin country o from
contributing to production of final good j in destination country d ,
through any and every type of linkage.

I Export of intermediate inputs if o 6= d .
I Exports of final goods: splits of y .

I Accounting identities (world is closed economy)
I World GDP = sum all elements of Y (expenditure approach).
I World GDP = sum all elements of VBY (income approach).
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Accounting for changes in LSs

I Factor payments become more reliant on forward GVC participation.
I Decompose ∆(Vf BY ) into parts due to

I ∆Vf = within-industry changes.
I ∆B = change in network structure (industry composition).
I ∆Y = change in final demand (industry composition).

I On average, ∆LS= −2.45, of which :
I ∆Vf =⇒ −1.06, within-industry changes.
I ∆Y =⇒ −0.44, due to shift towards foreign demand.
I ∆B =⇒ −0.47, due to changes in supply chains.

I Upshot: analysis both at industry and country level.
I Magnitudes of changes within manufacturing larger, but similar relative
importance of various dimensions (dropped to ease presentation).

Table 1
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Accounting for changes in LSs: changes in GVC network

I Stone’s decomposition of ∆B into parts due to
I ∆Bd = strictly domestic VCs (domestic I/O linkages).
I ∆Bx = strictly bilateral VCs (exports of intermediate inputs).
I ∆Bg = complex GVCs (exports of intermediate inputs).

I ∆B = −0.47 (changes in supply chains) :
I Due to shift from domestic VCs (∆Bd = −1.59)
I to foreign VCs (∆Bx + ∆Bg = 0.42+ 0.70),
I where ∆Bg = 62% of ∆Bx + ∆Bg .

I Upshot: complex GVCs important, cannot use only direct links.

Table 2
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Regressions
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Stacked panel of changes

∆LSict = γ1∆FWDict + γ2∆BACKict + γ3∆EXPict + γ4∆IMPict
+κ1∆ ln qct + FEs + εict

I Globalization
I FWD = forward GVC intensity in VA.
I BACK = offshoring of intermediate inputs intensity in total inputs.
I EXP = export intensity of final goods in VA.
I IMP = import intensity of final goods in domestic absorption.

I Technical change
I ∆ ln q = change in relative price of investment (standardized).

I Panel of changes: 1995—2001, 2001—2007, 2007—2014.
I WLS (VA weights), two-way clustered SEs by c and by i .
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Concerns for identification

∆LSict = γ1∆FWDict + γ2∆BACKict + γ3∆EXPict + γ4∆IMPict
+κ1∆ ln qct + FEs + εict

I Measurement error in VA would bias coef. to ∆FWD towards 1.
I Works against finding negative coef. to ∆FWD.

I Main threat: biased technological change.
I Suppose

Q =
[
α (AK )ρ + (1− α) (BL)ρ

]1/ρ
,

then
LS = 1− ασ (A/R)σ−1 .

I A affects both LS and exports (similarly, B, R); direction depends on
whether σ ≷ 1 KN vs OR and GS debate .

I Structural gravity-based IV: purge trends in A + production costs.
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Instrument: sketch
I Consider gravity relationship à la Eaton & Kortum (2002):

lnXcd = −θ ln τcd + lnTc − θ lnwc︸ ︷︷ ︸
γc

+ lnXd − lnΦd︸ ︷︷ ︸
δd

,

where
Φd = Tcw

−θ
c︸ ︷︷ ︸

exp{γc }

τ−θ
cd + ∑

j 6=c
Tj (wjτjd )

−θ .

1. Purge Xcd from variation in γc , including inside Φd =⇒ X̃cd .
2. IV uses changes in X̃cd over time

∆Zict = ln ∑
d 6=c

ṽby
i ,t
cd − ln ∑

d 6=c
ṽby

i ,t−1
cd ,

where we use vby i ,tcd for Xcd .
I exogenous to cty × ind technological change, cost variation.
I wc absorbs costs of domestic factors + imported inputs.
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Instrument: discussion

lnXcd = −θ ln τcd + lnTc − θ lnwc︸ ︷︷ ︸
γc

+ lnXd − lnΦd︸ ︷︷ ︸
δd

,

I Gravity structure above is for trade in gross terms (EK).
I We apply to VA payments to primary factors.

I Similar structure in multi-industry I/O of Caliendo and Parro (2015).
I Can adapt sequential GVC model of Antras and de Gortari (2020) to this
structure, if VA share in gross output declines with downstreamness at
rate 1/n (n = 1 is first step, N is the last), which is what we find.
VA share and downstreamness
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Instrument: implementation

Xcd = exp{−θ ln τcd + lnTc − θ lnwc︸ ︷︷ ︸
γc

+ lnXd − lnΦd︸ ︷︷ ︸
δd

}

I For each industry i and t ∈ {1995, 2001, 2007, 2014} :
I PPML for X i ,tcd = (vby)

i ,t
cd = ∑j (vby)

ij ,t
cd , including c = d .

I obtain γ̂i ,tc , δ̂
i ,t
d and residual (τ̂−θ)i ,tcd – up to some normalization.

I Φ̂i ,td = X i ,td / exp{δ̂i ,td }, where X i ,td = ∑c (vby)
i ,t
cd is data.

I replace γ̂i ,tc by its average across c , γ̃i ,t , =⇒ ṽby
i ,t
cd .

I IV for ∆FWDict :

∆Zict = ln ∑
d 6=c

ṽby
i ,t
cd − ln ∑

d 6=c
ṽby

i ,t−1
cd
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Instrument: sensitivity
I Alternative 1:

∆Zict =
∑d 6=c ṽby

i ,t
cd

∑d ṽby
i ,t
cd

− ∑d 6=c ṽby
i ,t−1
cd

∑d ṽby
i ,t−1
cd

.

I Significantly weaker IV; ∆EXPict includes VA in denominator, too.

I Alternative 2:

∆Zict = ln ∑
d 6=c

ṽay i ,tcd − ln ∑
d 6=c

ṽay i ,t−1cd ,

where vay uses only direct I/O linkages (vs. vby).
I Similar results within manufacturing, but weak IV when all industries
included; few, ill-identified direct links in services.

I Conley, Hansen & Rossi (2012)’s "Local-to-Zero Approximation".
I Reasonable uncertainty about exclusion restriction does not render
W2SLS results uninformative (SEs remain small).
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I IQR ∆FWD associated with 20% of IQR of ∆LS (column 7).
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I Larger W2SLS coef. consistent with measurement error, and role for
technology (e.g., labor augmenting tech chg + σ < 1).

I IQR ∆FWD associated with 32% of IQR of ∆LS (manuf).

20 / 52



I Effect concentrated in 2001—2007, stronger for China.
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Country level regressions

∆LSct = γ1∆FWDct + γ2∆BACKct + γ3∆EXPct + γ4∆IMPct
+κ1∆ ln qct + FEs + εct

I Panel of changes: 1995—2001, 2001—2007, 2007—2014.
I WLS (VA weights), two-way clustered SEs by c and by i .
I IV constructed in the same way as above.
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I Similar results as for country×industry-level variation.
I Larger coeffi cients, greater explanatory power.
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Mechanisms
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Is there a role for endowments?

I Sposi, Yi & Zhang (2020): model of within-VC specialization.
I Extension of Antras & de Gortari (2020 ECMA).
I Capital abundant countries specialize in capital intensive production.
I When fragmentation not possible, only across final goods.
I Once fragmentation possible, this manifests across tasks within VCs:
I labor intensive final good assembly =⇒ labor abundant country.
I capital intensive upstream inputs =⇒ capital abundant country.

I We show: upstream production less labor intensive.
I GVCs account for >100% of increases in upstreamness (on avg.).

I Predictions
I FWD more K-intensive when origin more K-abundant,
I FWD larger (level) when origin more K-abundant,
I and these associations should strengthen over time, with reductions in
barriers to fragmentation.
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I Capital intensity of FWD regression, OLS

(VKBY )od − (VLBY )od
GDPo

= β · RKAod + γ′gravityod + αo + αd + εod

where relative capital abundance =

RKAod = ln
(

EKo
EKo + E

K
d

)
− ln

(
E Lo

E Lo + E
L
d

)
I Level regression, PPML

VBYod = exp{β · RKAod + γ′gravityod + αo + αd}+ εod

I Two cross sections: 2001 and 2007.
I SEs clustered by o and d .
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I Stronger associations in 2007 vs. 2001 (no claim for stat sig).
I Level effect stronger via direct exports of inputs [Bx ].
I Sensible gravity correlates: language, FTA, currency.
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Measuring upstreamness

U ri = 1×
Y ri
X ri
+ 2×

∑s ∑j a
rs
ij Y

s
j

X ri
+ 3×

∑s ∑j ∑t ∑k a
rs
ij a

st
jkY

t
k

X ri
+ ...

I If produce only final goods (arsij = 0 for all s, j), then U
r
i = Y

r
i /X ri = 1.

I If output used also for inputs (arsij > 0 for some s, j), then U
r
i > 1.

I Can split
U = UD + UF

I UD = upstreamness due to domestic VCs.
I UF = upstreamness due to GVCs.
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GVCs drive upstreamness up

WLS (GDP) : yct = αc + βt + εct =⇒ plot β̂t − β̂1995
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I Most of the increase due to Foreign, in 2001—2007.
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I UD associated with lower LS in cross section (also Antras et al. 2012).
I Increases in UF associated with reductions LS (new): over time within
industries, and long changes.
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Functional specialization

I Timmer, Miroudot & de Vries (2019) split labor payments into:
management (MGT), R&D, fabrication (FAB), and marketing (MKT),

∆LSic = ∆MGTic + ∆R&Dic + ∆FABic + ∆MARic

I Inspection of underlying data: particularly meaningful in manufacturing,
less so services (MAR is a residual).

I Estimate over 2001—2007

∆FUNCTIONic = βD∆UDic + βF∆UFic + δ∆Dic + fixed effects+ εic

∆FUNCTIONic = γ1∆FWDic + γ2∆OFFic + γ3∆EXPic + γ4∆IMPic
+κ1∆ ln qc + fixed effects+ εic

I Dic is downstreamness, FUNCTION ∈ {MGT ,R&D,FAB,MAR}.
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I ∆UF and ∆FWD associated with declines in FAB, roughly ×2 the
combined effect on MGT +MAR.

I Baldwin (2016): GVC integration, moving production stages within VC
across borders involves technology and management transfer.

I Alternative interpretation: final good production requires more
management of VC + marketing for consumers.

I R&D not affected by U, but small effect of downstreamness (10).
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Role of multinationals, direction of offshoring

I What is the likely ownership structure of offshoring?
I Are exports of intermediate inputs from o to d associated with

I MNEs in d outsourcing upstream input production to affi liates in o?
I MNEs in o outsourcing downstream assembly to affi liates in d?

VBYod = exp{β · arcsinh(affi liatesod ) + δ · arcsinh(affi liatesdo )
+γ′gravityod + αo + αd }+ εod

I Estimate by PPML, one cross section in 2001.
I affi liatesod = no. affi liates located in o with parents in (owned by) d .
I affi liatesdo = no. affi liates located in d with parents in (owned by) o.
I Affi liates from RR&T (2015), average in 1996—2001.
I arcsinh(x) = ln[x + (1+ x2)1/2)] (ln(1+ x) yields similar results).
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I MNEs associated in both types of offshoring.
I Sensible gravity correlates: border, language, FTA.
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Conclusions, takeaway messages
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Conclusions, takeaway messages

I LSs decline significantly in 1995—2007, level-off in 2007—2014;
I Skilled labor shares increase strongly and uniformly throughout.
I Corollary: unskilled labor bears the burden (reminiscent of Wood 1995,
Richardson 1995).

I Forward GVC integration explains part of 2001—2007 acceleration in
decline in LSs.

I Greater upstream, capital intensive intermediate input trade.
I Changes in functional specialization.

I China accounts for much of this.
I Evidence for within-VC HO mechanics.
I Tasks not affected equally: mostly FAB, but also MGT and MKT.
I MNEs offshore both upstream input production and downstream
assembly.
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Bonus Slides
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WLS (GDP) yct = αc + βt + εct : figure plots β̂t , β̂1983 = 0
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Back to labor share and exports figure
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Proportionality assumptions in WIOD

Vf X = Ff VBY = Ff V (I − A)−1 Y

I Imports of inputs allocated across industries in A using same
proportions as domestic IO tables.

I VA intensity V does not depend on end use, global sourcing, etc.
I de Gortari (2019): can have significant quantitative implications.
I Puzzello (2012): not so much.

I Factor intensity Ff does not depend on end use, global sourcing, etc.
I We know: exporters more capital intensive, skill intensive.
I Ignoring this may under-estimate the role of globalization (lots of lit.).

Back to data
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Labor shares: 1995—2007 decrease, 2007-2014 increase
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B. Labor Shares in GDP, 20072014

I 1995—2007: avg decline 2.5pp. 2007—2014: avg increase 1pp.
I Very similar pattern in PWT data.
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GVCs: 1995—2007 deepening, 2007—2014 slowdown
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B. Forward Linkages, 20072014

I forwardo = share of payments to domestic factors in o that originate
from supplying inputs to foreign industries ( forward algebra ).

I 1995—2007 deepening +3pp; 2007—2014 slowdown +0.5pp.
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Forward foreign GVC intensity

I Define vbyod = ∑i ∑j (vby)
od
ij .

I forwardo = share of payments to domestic factors in o that originate in
foreign industries

forwardo = ∑
d 6=o

(vby)od

GDPo
= ∑

d 6=o

(vby)od

∑d (vby)od

I GDPo = total payments to primary factors located in o, originating from
supplying services to anywhere in the world.

I Similar trends for ∆backwardo (offshoring in VA terms).

Back to forward GVC figure
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Technical change

I Price of investment declines Pinv figure .
I Karababounis & Nieman (2014): Pinv ↓ + ÊoSK ,N > 1 =⇒ LS ↓.
I Oberfield & Raval (2014): ÊoSK ,N < 1 in manufacturing =⇒ KN
mechanism cannot explain decline in LS in manufacturing.

I Glover & Short (2020): KN miscalculate rental rate; correction gives
ÊoSK ,N < 1.

I We don’t take a stand in this debate; we just control for changes in
price of investment.

Back to endogeneity
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Back to technical change approach
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I Factor payments become more reliant on GVC participation (7,8).
I K-intensity increases both in domestic VCs (1,2) and GVCs (3,4).
I Of ∆LS= −2.45 :

I ∆Vf =⇒ −1.06, within-industry changes.
I ∆Y =⇒ −0.44, due to shift towards foreign demand.
I ∆B =⇒ −0.47, due to changes in supply chains.

Back to decomp VBY
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I ∆B = −0.47 (changes in supply chains) :
I Due to shift from domestic VCs (∆Bd = −1.59)
I to foreign VCs (∆Bx + ∆Bg = 0.42+ 0.70).
I Within foreign VCs, ∆Bg = 62% of ∆Bx + ∆Bg .

I Upshot: study both within-industry and aggregate ∆LS.

Back to decomp B
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Composition or within-industry variation?

I Decompose true changes in factor shares ∆(Vf BY )

Vf 2B2Y2 − Vf 1B1Y1 = ∆Vf B1Y1 + Vf 1∆BY1 + Vf 1B1∆Y
+Vf 1∆B∆Y + ∆Vf B1∆Y + ∆Vf ∆BY1
+∆Vf ∆B∆Y

I ∆ denotes the element-by-element change operator.

I Counterfactuals:
I Changes only in Vf (within-industry): ∆Vf B1Y1
I Changes only in B (composition, I/O): Vf 1∆BY1
I Changes only in Y (composition, demand): Vf 1B1∆Y
I Changes only in BY (composition, overall):

Vf 1∆ (BY) = Vf 1∆BY1 + Vf 1B1∆Y+ Vf 1∆B∆Y

I Report weighted (by GDP) averages of true and counterfactuals.
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Sources of declines in labor shares, 1995—2007

I Globalization = increase in foreign-sourced income (col. 8, ∆forward).
I Globalization associated with composition ∆BY , not ∆V .
I forward (level) and ∆forward more capital intensive (cols 1—4).

I Decline in LS associated with
I within-industry ∆V = −1.06pp, 46% of drop in LS.
I composition/globalization ∆BY = −0.86pp, 38%.
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Sources of increases in labor shares, 2007—2014

I Increase in LS = +1.07pp, in contrast to decline in 1995—2007.
I Most of this not related to composition/globalization.

I ∆V accounts for more than 100% of increase in LS.
I ∆BY accounts for −8% of increase; globalization still associated with
decline in LS, but much less due to slowdown in GVC deepening.
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Sources of increases in skilled labor shares, 1995—2007

I Increase in skilled labor share in GDP (col. 5), in labor income (col. 7).
I Most of this not related to composition/globalization.

I ∆V accounts for 93% (GDP) or 83% (labor income).
I ∆BY accounts for 10% (GDP) or 19% (labor income).
I forward , ∆forward and domestic counterparts roughly equally skill
intensive (not shown).
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Taking stock of decompositions/counterfactuals

I Composition (∆GVCs, ∆global demand patterns) accounts for similar
share of drop in LS in 1995—2007 as within industries changes.

I Within industries changes account for increase in LS in 2007—2014.
I Globalization still pushes LS down in 2007—2014, but not much.

I Within industries changes account for increase in skilled LS.
I Magnitudes of changes within manufacturing larger, but similar relative
importance of various dimensions (dropped to ease presentation).

I China accounts for much of compositional changes, but not
within-industry changes (omitted for brevity).
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VA share in gross output and downstreamness

vashic = δ1Dic + δ2D2ic + λ1Uic + λ2U2ic + µi + µc + εic
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Back to IV discussion
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