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Abstract

This paper studies how Global Value Chains (GVCs) shape inflation dynamics in open economies.
Using industry-level data for the UK, we find that the source-country composition of imported
intermediates is critical: greater reliance on inputs sourced from emerging market economies sig-
nificantly weakens the inflation-output link where the integration has risen most sharply in highly
tradable capital-goods industries. By contrast, GVCs integration with advanced economies does
not significantly affect the inflation-output relationship. To interpret these findings, we develop
a two-country, multi-sector New Keynesian model with trade in intermediate and final goods.
The model shows that sectoral openness and substitution between domestic and foreign inter-
mediates govern the transmission of shocks to imported input prices. In highly open sectors,
higher foreign input costs induce substitution toward domestic inputs, generating demand-like
responses despite rising marginal costs, whereas less open sectors contract through income ef-
fects. These mechanisms explain how the sector-source dimension of GVCs integration reshapes
the inflation-output relationship in advanced open economies.
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1 Introduction

In recent years, there has been renewed interest in how the globalization of production shapes infla-
tion dynamics. Rising trade fragmentation and the resurgence of protectionist policies have brought
Global Value Chains (GVCs) to the forefront of macroeconomic discussions, raising a central ques-
tion: how do changes in GVC participation affect the relationship between inflation and output?
More specifically, does reliance on imported intermediate inputs—especially from emerging mar-
ket economies rather than advanced economies—affect the Phillips curve dynamics? This paper
examines the role of imported inputs in shaping inflation dynamics and assesses whether the source-
country of those inputs matters for the strength of the link between inflation and domestic economic
activity.

A key motivation for our analysis is that GVC participation has not only increased but has
evolved unevenly across both sectoral and source-country dimensions. Figure 1 documents this
pattern for the UK, an open advanced economy: capital-goods sectors (e.g., computer electronics)
experienced sizable increases in intermediates sourced from emerging market economies (EMEs),
while their reliance on inputs from advanced economies (AEs) remained broadly stable. In contrast,
service sectors (e.g., hospitality) display little change in imported-input shares from either source.
This sector-source asymmetry indicates that changes in GVC integration are far from uniform, mo-
tivating our analysis of how these changes shape inflation dynamics and the inflation-output gap
relationship.

We begin by developing a static, two-country model with input-output linkages in a roundabout
production structure. We show that the share of imported intermediate inputs affects the Phillips
curve relationship through two distinct channels: (i) a direct cost channel, whereby a higher foreign-
input share dampens the sensitivity of marginal costs to domestic activity shocks, and therefore flat-
tens the Phillips curve; and (ii) a substitution channel, whereby the elasticity of substitution between
domestic and foreign intermediates governs the pass-through of international relative-price move-
ments into production costs. We then extend the model to a multi-sector setting and derive a sectoral
Phillips curve relationship, which we subsequently take to the data.

Guided by the model’s prediction that imported input dependence affects the inflation-output re-
lationship, we first examine whether sectoral variation in imported intermediate goods shares helps
explain cross-sector differences in the Phillips curve in the UK. Using industry-level data from the
World Input-Output Database (WIOD) over 2000-2014, we find that changes in the overall imported
input share at the sector level do not significantly affect the inflation—output gap relationship. How-
ever, once we exploit variation along the source dimension, distinguishing intermediates sourced
from AEs and EMEs, a clear pattern emerges: increases in intermediates sourced from EMEs signifi-
cantly weaken the inflation-output link, whereas changes in AE integration do not.

Together, these results point to a previously underexplored dimension of GVCs, variation across
both sectors and source countries, that is central to understanding inflation dynamics in open economies.
Reliance on EME-sourced intermediates is concentrated in capital-goods industries, suggesting that
changes in imported input dependence may transmit differently across sectors. To interpret these
patterns, we develop a dynamic, multi-sector, two-country New Keynesian model with trade in
intermediate and final goods. Unlike the static framework, the quantitative model captures prop-

agation through production networks as well as interactions with nominal rigidities and monetary



policy. Calibrated to AE and EME data for services, manufacturing, and capital goods, the model

allows us to shed light on the source-specific mechanisms behind our empirical findings.

We use the model to study sector-specific tariff shocks that raise the relative price of foreign in-
termediate inputs and thereby reduce imported input shares. While these shocks generate similar
aggregate responses—higher inflation and lower output and real wages—their sectoral effects differ
significantly. In particular, shocks to the capital-goods sector generate demand-like dynamics, with
output expanding despite higher costs. Shocks to manufacturing instead generate a more standard
supply-driven response, whereas shocks to services lead to contractions in both output and inflation,
reflecting strong income effects in a largely non-traded sector. These heterogeneous responses reflect
differences in sectoral openness and positions within the production network.

Counterfactual experiments clarify the underlying mechanisms. When cross-sector input-output
linkages are suppressed, sector-specific shocks behave as standard cost-push disturbances as high-
lighted in Werning et al. (2025), raising inflation and lowering output across all sectors. Allowing for
substitution between domestic and foreign intermediates reintroduces heterogeneity: highly open
sectors can substitute toward domestic inputs when imported inputs become more expensive, gen-
erating expansionary responses despite higher marginal costs, while less-open sectors contract as
a result of fall in domestic demand. Thus, the interaction between sectoral openness, substitution
elasticities, and production networks is central to understanding the transmission of GVC shocks.

These mechanisms provide a unified interpretation of our empirical findings. GVCs integration
with EMEs has increased most sharply in highly tradable capital goods sectors, where changes in
the price or availability of foreign intermediate inputs trigger large reallocations of input demand.
In both the data and the model, the share of imported intermediate inputs responds endogenously
to international relative prices. When reliance on EME sourced intermediates rises in these sectors,
shocks to foreign input prices and availability have stronger effects on domestic marginal costs and
demand. As a result, the inflation-output relationship in advanced open economies is affected by the
sector and source composition of GVCs integration.

Related Literature. Our paper builds on the large literature examining how globalization influences
inflation dynamics. Existing work primarily focuses on the depth of trade integration—overall open-
ness, import penetration, or participation in global value chains—abstracting from heterogeneity in
the composition of trade relationships. In contrast, we show that the sector-source composition of
imported intermediate inputs, particularly integration with emerging versus advanced economies,

is central to understanding how GVCs affect the inflation-output relationship across sectors.

Previous work has highlighted the role of global factors in shaping the sensitivity of inflation to
domestic slack (e.g. Auer and Fischer, 2010; Bianchi and Civelli, 2015; Forbes, 2019; Guerrieri et al.,
2010; Guilloux-Nefussi, 2020; Heise et al., 2022; Obstfeld, 2020). Our empirical strategy is related to
Gilchrist and Zakrajsek (2019), who use industry-level data to show that greater trade integration
contributed to the decline in the sensitivity of U.S. inflation to the domestic output gap. We also rely
on industry-level data but depart from their approach in two key respects. First, rather than studying
overall trade integration, which combines final and intermediate goods, we focus specifically on
imported intermediates, isolating the GVC dimension of openness. Second, while most empirical
work is U.S.-focused and abstracts from the rise of EMEs in global production, we document the



Figure 1: Change in Imported Intermediate Goods Share
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Note: Source - WIOD. Figure plots the change in the shares of imported intermediate goods for selected
sectors from advanced economies (AEs) and emerging market economies (EMEs). Country classifications
follow IMF and details are provided in Appendix A.

importance of the source-sector dimension for understanding inflation dynamics in an open economy
like the UK.

Our modeling strategy is closest to Comin and Johnson (2020), who develop a small-open-economy
New Keynesian model with trade in intermediate and final goods to study the effects of a permanent
increase in trade openness on U.S. inflation. In contrast, we study sector-specific tariff shocks that
reduce imported input shares in a two-country framework. Instead of focusing on overall infla-
tion, we examine how these shocks shape inflation and output dynamics, emphasizing how sectoral
production-network positions influence transmission. Our work is also related to Rubbo (2023), who
show in a closed economy that intermediate input use flattens the Phillips curve. Using a related
multi-sector structure in an open economy, we show how trade in intermediates can generate similar
effects.

A growing literature studies shocks to GVCs, particularly in the context of post-pandemic in-
flation (e.g. Amiti et al., 2023; Di Giovanni et al., 2023). Rather than explaining a specific inflation
episode, we focus on the broader question of how shocks to GVCs integration shape inflation dy-
namics in open economies. In this respect, our paper relates to recent work on trade fragmentation.
Using a two-sector small open economy New Keynesian model, Ambrosino et al. (2024) examine
various fragmentation scenarios and show that fragmentation may not be inflationary if households
anticipate it and adjust demand accordingly.! We differ in focus and mechanism: rather than study-
ing anticipatory behavior or terms-of-trade shocks, we analyze how sector-specific reductions in
imported-input shares propagate through production networks and affect the inflation and output
dynamics, emphasizing the role of sectoral openness and substitutability.

Closely related, Kalemli-Ozcan et al. (2025) develop a New Keynesian open-economy model with
input-output linkages to examine how tariff-induced distortions propagate through global produc-

IThere is also a large and expanding literature on optimal policy in the presence of tariffs, including Auray et al. (2025);
Bergin and Corsetti (2025, 2023); Bianchi and Coulibaly (2025); Werning et al. (2025), among others. Although we also
study the transmission of GVC de-integration through tariff shocks, our objective is not to derive optimal policy. Instead,
we highlight how sectoral heterogeneity shapes the propagation of sector-specific tariff shocks.



tion chains and shape the behavior of inflation. Like us, they emphasize the importance of sectoral
production linkages and shocks to imported intermediates. Our contribution is complementary: we
provide new empirical evidence on sector-source heterogeneity in the Phillips curve, and we de-
velop a two-country, multi-sector quantitative model designed to uncover the mechanism rooted in
the prominence of EME-sourced intermediates in capital-goods sector that drives our empirical find-

ings.

Roadmap. Section 2 introduces the static model of global value chains, which lays out how trade in
intermediate inputs affect the Phillips curve relationship. Section 3 presents the empirical analysis
and a set of robustness checks. Section 4 presents the multi-sector, two-country DSGE model, its cal-
ibration, and the counterfactual exercises that uncover the mechanisms behind the empirical results.

Section 5 concludes.

2 A Model of Global Value Chains

This section introduces a static model with GVCs. We begin with a two-country economy with round-
about production in which Home (H) and Foreign (F) differ in size, with population shares n and
1 — n, respectively. The model predicts how a country’s integration to the GVCs affects the Phillips
curve relationship. Next, we extend the model to include multiple sectors. The introduction of mul-
tiple sectors allow us to formulate a sectoral producer price index (PPI) Phillips curve, which we use

to motivate our empirical specification.

2.1 Roundabout Production with Imported Intermediate Inputs

In this section, we analyze how GVC integration affects the slope of the Philips Curve. We build
on the work of Rubbo (2023) to derive a theoretical relationship between GVC integration and the
Phillips curve. Here we simplify our model by abstracting from multiple sectors and focusing on one
period only as we are interested in how the use of imported intermediate inputs affects the slope of

the Phillips curve. Throughout the paper, we use the notation “*” to capture variables in the foreign

economy.

Households. Households in each country consume Home and Foreign goods according to a general
consumption aggregator,
C=C(Cu,Cr), (1)

and supply labor to firms under standard iso-elastic preferences,

cl-vo L1+e

M(C'L):l—cr_a1+q0'

)

where ¢ and ¢ denote the inverse of inter-temporal elasticity of substitution and Frisch elasticity of

labor supply, respectively, and E scales the disutility of labor.

Production. Firms in each economy are identical and use labor (L) and intermediate inputs (M) to
produce a unit of output. Production has a round-about structure. The production function has the



following constant-returns-to-scale functional form
Yu(i) = AL(i)°M(i)' 3)

where Yy denotes firm i’s gross-output of home goods, A is the aggregate productivity and J denotes
the share of labor in production. Intermediate goods used by the firms are a CES aggregate of home

and foreign-produced intermediate inputs

[
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M(i) = | p? (Mu(i)) ¢ + (1 —p)
where My (i) and Mr(i) denote the demand for domestically and foreign-produced intermediate
goods, respectively and ¢ denotes the elasticity of substitution between home and foreign-produced
intermediate goods. The parameter u captures home-bias in intermediate inputs. As in De Paoli
(2009), we assume that the share of imported is is a function of relative country size, 1 — n, and the

degree of openness in production, vy;: 1 — p = (1 — n) v

Pricing. To introduce a Phillips Curve into the model, we allow for nominal rigidities in the form
of sticky information as in Mankiw and Reis (2002). The timing within the period is as follows. 1.
All firms pre-set their price as a markup over the expected marginal cost. 2. A fraction 1 — 6 of firms
observe the aggregate shocks in the economy and update their price. As such, Home and Foreign
firms pre-set their price to a markup over their expected marginal costs,

PH(i) = —S—E[MC] and Pi*(i) = ——E[MC], 5)

e—1 e—1

where the expectation is taken over aggregate states. A fraction 1 — 6 of Home firms observe the

realization of aggregate shocks and hence update their price. These firms change their prices to
charge a markup over their actual marginal costs,

€

e—lMC ’ ©)

Pu(i) = e_ilMc and P (i) =

1-0
where MC = (%)6 (%) . The aggregate price level at the end of the period is given by P}, € =
OP# ¢ + (1 — 0) P € and inflation is defined as the change in prices relative to the pre-set price before
any shocks hit the economy. Inflation occurs when the actual marginal cost rises above the expected

marginal cost and is approximated to first order by, 2
g = dlog Py = (1 —0)dlog MC . (7)

A symmetric expression holds for the foreign economy to define 71z. We assume producer currency
pricing as the baseline.

The Global Phillips Curve. We can relate a firm’s pricing decisions to a measure of real activity

/
in each country. Letlogp = (log Py log P;) denote a vector of prices of Home and Foreign goods,

ZFormally, dlog Py = log Py — log P¥; and dlog MC = log MC — log E[MC].



/
log A = (log A log A*) denote a vector of TFP levels. Also define three matrices,

o 11—« wl  WF
D = , Q= , © =diag(1—-06,1—-6%),
<1_“* * ) < Hx wF*) g< )

where @ is the matrix of consumption weights such that the consumer price index is log P = ®log p.
Q) represents the global input-output matrix and © is the matrix of the frequency of price adjustment.
The elements of () include the domestic intermediate input share

pHEMH 1-96
W=Mey = i) proryé—1 ®)
Y1 () (prom
and the imported intermediate input share
PEFME 1—
WoF M ) ©)

:MC-Y:1+<%}‘> (pToTy1-¢ '

pTOT _

where 113;—1: denotes the steady-state terms-of-trade (expressed in the same currency). w!* and

wt

* are define symmetrically. Note that the intermediate input shares are mechanically related to the
home-bias parameters, the labor share and the terms-of-trade. The relationship with the elasticity of
substitution is more subtle. If either ¢ = 1 (Cobb-Douglas) or PTOT — 1, then steady-state interme-
diate input shares do not depend on the elasticity of substitution. In particular, if the two countries
are symmetric, this is a sufficient condition for the steady-state terms-of-trade to be equal to 1. The

results are summarized in the following lemma.

Lemma 1. If the elasticity of substitution ¢ # 1 and the steady-state terms-of-trade PTOT = 1, then the
domestic and imported intermediate input shares varies with the elasticity of substitution.

The proof follows from computing the derivatives,

dwt _ —(1-6) (1 - 14> log(Pror)Plor  w’ _ (1-0) < p ) log(Pror) Prof
op 1—u5p-112" 0 1 1912
¢ : [1+TVP$OT} ¢ 3 [14‘%1%0?}

Intuitively, if PT°T > 1, it means that Home goods are more expensive than Foreign goods. There-
fore, an increase in the elasticity of substitution makes it easier for firms to substitute away from the
more expensive good. As a result, the domestic intermediate share decreases and the imported in-
termediate share increases. If PTOT < 1, it means the Foreign goods are more expensive than Home
goods and we get the opposite result where the domestic intermediate share increases and the foreign
intermediate share decreases.

One way to model changes to global value chain integration is by changing taxes on imports. In

. — pH
this case, PTOT = _L

(1+7)PF
case. Now we can proceed with the expression of the Global Phillips Curve.

< 1. Introducing such a tax makes it more likely that we are in the second



Proposition 1. The Global (CPI) Phillips Curve is,
dlogP =K y+GdlogA+Hdlog&, (10)

where K = ®O(1— QO) 16 [I—- (14 0P — e1)O(I - QO) 4] ! (0 + @) is the slope of the Phillips
Curve and & is the nominal exchange rate (units of foreign currency in home currency).

The proof and expressions for the G, H matrices are shown in Appendix C.1. This expression shows
that inflation dynamics are driven by: (i) domestic and foreign output gap, (ii) cross-country relative
productivity, and (iii) exchange rate fluctuations. The main diagonal of K represents the slope of
the Phillips Curve — the dependence of CPI inflation on the domestic output gap. The off-diagonal
elements of K capture the dependence of domestic inflation on the foreign output gap.

The matrix (I — Q@)*l captures the adjusted Leontief inverse similar to Rubbo (2023). The key
difference is that we emphasize the role of intermediate input shares in decoupling inflation from the
(domestic) output gap whereas Rubbo (2023) stresses the role of price-stickiness along the production
network. This leads us to the following corollary.

Proposition 2. The higher the imported intermediate good share, the lower is the slope of the Phillips curve.
That is,

oK
20 >0.

The proof follows directly from computing the derivative. Intuitively, as firms depend more on
intermediate inputs imported from abroad, their marginal costs are less exposed to the domestic
output and more exposed to foreign output. As a result, inflation depends less on the domestic
output gap and more on the foreign output gap. Given that the share of imported goods (both final
demand and intermediate) is proportional to the country size, the relative country size will matter
for the slope through « and p. Smaller countries like the UK are more open, so all else equal should
have a flatter Phillips Curve. In addition, unsurprisingly, the Phillips Curve become steeper as labor

share increases, consistent with the standard three-equation closed-economy New Keynesian model.

In addition, the price stickiness of domestic and foreign goods, captured by ©, is also amplified
along the production network. The price stickiness of foreign goods implies that the cost of imported
intermediate goods, and hence the marginal costs for home firms, do not rise by as much as in the

flexible-price case. This then implies that domestic prices do not rise by as much.

Note that this channel also interacts with the degree of exchange rate pass-through. Under pro-
ducer currency pricing, the price of goods is sticky in the currency of the producer. Therefore, the
changes in import prices are transmitted through the nominal exchange rate, which is captured in
the H matrix. International relative prices are very volatile in the data, and in the presence of GVCs,
relative prices affect the firm’s marginal cost directly as some inputs are sourced from abroad. The
following section will introduce a dynamic, multi-sector version of our model, exploring the impor-

tance of international relative price fluctuations for inflation dynamics.



2.2 Multi-sector Production

Now we extend the model to include multiple sectors with an input-output network. This enables
us to take predictions of the model to the data and, derive a motivating equation for our empirical
analysis. The consumption aggregator now consists of a finite number of sectoral goods indexed by
s, which in turn consists of Home and Foreign goods.

C= D(Cl,. . .,Cs) where Cs =C (CHS/CFS) (11)

The utility function remains as in equation (2). There is a representative firm in each sector with the
production technology,
Yirs (i) = AsLs(i)* Ms (i)', (12)

where intermediate inputs in sector s is,

4’5*1 %
Z Xss’ ss’t ¥ ’ (13)

and each intermediate input can come from Home or Foreign sources,

L2
1 Pgsr 1 1 Pss? 17 Por—1
(14)

Mss’<i) - |:ysff/ (MHSS’(i)) P+ (1 - ],[ss/)¢ss/ (MFss’<i)> Pss!

Sectors may differ across several dimensions including the labor share, its position in the input-
output network, the home-bias for intermediate inputs and the elasticity of substitution. Let low-
ercase variables denotes log deviation from steady state. The linearized sectoral marginal costs in

Home can be expressed as,
me = & -w + QFpf + OFpf —logA, (15)

where J is a vector of labor shares and (! and QF are matrices of steady-state home and imported
intermediate goods shares respectively. Formally, O = {w!l} and OF = {wf,} where

Xost (P27)! 95
Wi = PSI;I,M;LSI, - (1-4) ():k 1Xsk( O ‘PS> (16)
ss' = MCsYS B 1 -+ (1_Hss ) (PTOT)(PSS/ [

Hss! ss'

and
B Xost (PR
r_ PLME, (1-3) (zk o P %)

wSS, MCSYS N 1+( _Hse! )(PTOT)l lpcs

17)

_‘uss ss’

PH, .
The terms-of-trade term extends sector-by-sector definition PIPT = 37 . The expression of the For-

SS/

eign counterparts, Q*, QF* are symmetric. Note that the Global Input-Output matrix in the previous
section is now a function of each ot these matrices. That is QO = F (QF, QF, QF*, OF*). We are now
ready to derive the sectoral (PPI) Phillips curve.



Proposition 3. The sectoral (PPI) Phillips curve is
7H = (1 - AQP — As(a)T) 1A {5(7 + @)+ (QF + 8(aF)T)F + (5AT — 1) 1ogA} (18)

Proof. We start with the primal form of the Phillips curve,

!l = A(mce — p)) .

Combining the expression for Home inflation and marginal cost yields
(I-AQF) 7l = A (6 w+QF nf — (1-Q)pt, + Qfpf, —logA) .
Get real wages to appear on the right-hand side

(1= A0H — A8 (@) T) e = A {5(w — (&) TpH — () TpT) + (QF + 6(aT)T) "
—log A — (I— Q" = 6(aF))p, +(OF +5(a")")pE, }
Following Rubbo (2020), real wages and the output gap is related through the following equation,
w— (") p" — (a")Tp" = (v + )7+ AT logA . (19)
Combining the previous two equations results in,

= (I - AQH — A§(a)T) !
8 {60y + )i+ (OF + 8(a")T) 7" + (6AT — 1) log A
— (1= 07 = 6(a")N)py +(Q +6(a")T)pFy }

As we assume that the model is initially at the steady-state, then pY; = pf, = 0 and the last two
terms drop out. ]

Equation (18) is the motivating equation for our empirical framework. It predicts how the im-
ported intermediate inputs affects sectoral inflation. First, any factor that is not Home labor will be
entered separately from the “slope’ of the Phillips curve. Second, the main addition is foreign infla-
tion, which appears on the right-hand side, multiplied by the matrix of imported input shares and
the final consumption shares, multiplied by the labor share. Third, the factor costs as a share of total

costs are constant as we are considering the effect of small shocks to first order.

Import prices. We can consider the pass-through of nominal exchange rates to imported sectoral
goods,
pr=p"+v-e, (20)

where v denotes a vector of exchange rate pass-through. The case v; = 1 captures full exchange
rate pass-through at the sectoral level, i.e. producer currency pricing, while v; = 0 captures local

currency pricing. Tariffs or other distortionary trade barriers can be captured as an ad-valorem tax

10



on the import price. This enters linearly as
pr=p"+7. (21)

where T is a vector of sectoral tariffs. Aside from the case where v; = 1, there is a deviation from the
law of one price. Similarly, in partial equilibrium, a ‘terms-of-trade” shock would enter linearly to the
price of Foreign goods, thereby shifting the Phillips curve as opposed to changing the slope.

3 Empirics

We now turn to the data to examine whether the mechanisms highlighted by our model are reflected
in the behavior of sectoral inflation. In particular, the model predicts that greater reliance on imported
intermediate inputs should weaken the sensitivity of inflation to domestic slack. To test this predic-
tion, we combine quarterly UK sectoral inflation and output data from the Office of National Statis-
tics (ONS) with annual input-output data from the WIOD for 40 industries over 2000Q1-2014Q4.°
We construct sector-specific measures of GVC integration based on the share of imported interme-
diates and interact these with sectoral output gaps to assess how imported input reliance affects the
inflation-output gap relationship.*

3.1 Sectoral Regressions

Guided by the model, we estimate the following reduced-form specification for 2000Q1-2014Q4,

_ _ 1&
71']'t = ﬁl y]t + ,BZ HS',t—‘L + ‘33 y]t X IIS]‘,[74 + ‘34 <4 Z Nj,tk) + 5] + (St + 5]'t , (22)
k=1

whereIlS; ;4 is defined above as the ratio of imported intermediate goods in total intermediate goods
in sector j at time t. The IIS variable is standardized so that coefficients measure the effect of a one-
standard-deviation change in imported-input dependence, facilitating interpretation of interactions.
Sectoral inflation series 7tj; are calculated as the four-quarter percentage change in PPI and SPP]I,
and j; is the sectoral output gap.” Panel data allow us to control for time-invariant sector-specific
factors using sector fixed effects as well as time-varying aggregate factors affecting inflation such
as monetary policy (McLeay and Tenreyro (2020)) and aggregate inflation expectations (Ball and
Mazumder (2019)) using a time fixed effect.® To control for sector-level inflation expectations, we
include a moving average of past sectoral inflation.”

The coefficient of interest is the interaction term, B3. A negative interaction term would imply

3We can merge trade, price, and output data for 40 out of 56 WIOD sectors with a balanced panel, and they comprise
70% of total UK output.

4We also look at whether aggregate trade openness can affect the relationship between the UK’s inflation and the output
gap. We find supporting evidence that rising trade openness in the UK is associated with a lower correlation between the
inflation and the output gap. However, given that the estimations at the aggregate level are subject to identification issues
and that our focus is trade in intermediate inputs, we do not report the results in the main text. See, Appendix B for details.

5Both sectoral inflation and output series are at a quarterly frequency and 1IS; ;4 is available at the annual frequency.
Details about the data sources can be found in Appendix A.

®We use year fixed effects in our benchmark analysis, however, our results are robust to using quarterly fixed effects.
Our results are also robust to including sector trends. Results from these estimations are available upon request from the
authors.

7Inflation and output data are winsorized at the 1st and 99th percentiles, though results are robust to not winsorizing.
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Table 1: GVCs and the UK Phillips Curve

) @)
Output Gap Only Role of GVCs

Yit 0.0430"** 0.0426"**
(0.0138) (0.0128)
1IS; ;4 -0.103
(0.399)
Yjr X 1ISjt 4 -0.00765
(0.0216)
Average of Lags 0.376™** 0.369***
(0.0429) (0.0486)
Industry FE Y Y
Time FE Y Y
No of Obs. 2158 2030
R? 0.251 0.244

Note: Results are from equation (22). Column (1) uses the equa-
tion without IIS;; term. Column (2) estimates the full equation.
Driscoll-Kraay standard errors are in parenthesis with a lag of 8.
*p <0.10,*p < 0.05**p < 0.01

that increased GVC integration is associated with reduced responsiveness of inflation to the domestic
output gap. Table 1 presents the results from estimating equation (22). Column (1) shows the positive
and significant relationship between sectoral inflation and the output gap. This finding suggests that
the UK Phillips curve can be precisely estimated using sectoral data. This aligns with the McLeay
and Tenreyro (2020) critique, which suggests that successful monetary policy might have led to a
lower correlation between inflation and real economic activity by responding to inflation in a timely
manner and attenuating its reaction to demand-side shocks at the aggregate level. Exploiting the
panel structure in inflation and output gap, and after controlling for aggregate level time-varying
trends using time fixed effects, we find a positive and significant Phillips curve coefficient in the UK

within our sample period.

Moving to our main argument that increasing input trade might be related to reduced responsive-
ness of UK’s inflation to domestic demand conditions, we present the results from the interaction of
the sectoral output gap with the imported intermediate goods share in column (2). The coefficient on
this interaction term (row three) is negative, suggesting that GVCs helps explain the cross-sectoral
heterogeneity in the inflation output gap relationship. However, the estimate is imprecise and statis-
tically insignificant, indicating that the variation in imported intermediate input shares is too limited
to identify the effect of GVCs on the link between inflation and domestic slack.

Source of Inputs. Given the weak role of overall IIS, we next investigate whether the source of im-
ported intermediates matters. Aggregating across all trading partners may mask offsetting effects.
Figure 1 compares the change in the share of AEs and EMEs in intermediate inputs used by three
types of sectors, services, and capital goods manufacturing, and non-capital goods manufacturing.
Notably, the figure displays a widespread rise in integration to the EMEs compared to the stable
levels of dependence on AE imports between 2000 and 2014. This integration is particularly strik-
ing in sectors which manufacture capital goods, such as ‘Computer Electronics’, where the share of
intermediate goods from EMEs has increased up to sixfold. Decomposing IIS;; 4 by source region
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shows that most of the cross-sectoral heterogeneity is driven by inputs from EMEs rather than from
AEs or EU partners. Services sectors such as ‘Hospitality” experienced an increase in IIS, but less is
coming from EMEs. Non-capital goods manufacturing, which we term “manufacturing’, experienced
an increase in IIS from EMEs, but less than that of capital goods manufacturing.

To formally differentiate the roles of integration of the UK sectors to different regions, we estimate
equation (22) by distinguishing between different source-region in variable IIS;; 4 as follows,
SEM

Imported Intermediate GoodsftE_ 4 Imported Intermediate Good 14

nsey , = , ISP, =

Total Intermediate Goods; ;4 Total Intermediate Goods; ;4

Using this specification allows us to assess how the sensitivity of inflation to domestic slack varies
with imported-input intensity from different regions. We standardize each variable around its mean
prior to estimation, abstracting from differences in scale.

Table 2 presents the results. The previous estimation result from total imported intermediate
goods shares is shown in column (1). The estimated coefficients from columns (2), (3), and (4) provide
the striking difference in the role of integration to the EU, AEs, and EMEs on the UK Phillips curve,
respectively. Column (4) shows that the coefficient of the interaction term is negative and statistically
significant, implying a role for imported intermediate goods shares from EMEs. To state differently,
we find that increased integration of the UK sectors to the EMEs led to a diminished response of UK
inflation to the output gap between 2000 and 2014. On the other hand, columns (2) and (3) suggest
that we cannot precisely estimate the role of integration to the EU or AEs on the UK Phillips curve.

To report the economic significance of the results, recall that IISftAfE is standardized; thus, the
coefficient for the output gap (0.0389) denotes the Phillips curve coefficient for the mean level of
integration to the EMEs. The coefficient of the interaction term (-0.0421) implies that one standard
deviation increase in the share of imported intermediate goods from EMEs in UK sectors reduces
the correlation between the inflation and the output gap to near 0. Furthermore, we apply back-
of-the-envelope calculations to understand the importance of rising imported intermediate goods
dependence on the EMEs on the value of the UK Phillips curve slope. Using the coefficients from
column (4), we find that the Phillips curve coefficient reduced by 64% between 2000 and 2014 due to
rising IIS]-E,ME, after controlling for aggregate time-varying sector-specific time-invariant effects.

Our findings shed new light on how shifts in the UK’s participation in GVCs may influence the
responsiveness of inflation to domestic economic conditions. Rather than focusing solely on the
overall degree of trade integration, we highlight the importance of where UK sectors source their
imported intermediates. In particular, distinguishing integration with EMEs from integration with
AEs or the EU reveals that the regional composition of imported inputs plays a key role in shaping
the inflation-activity relationship. This shows that changes in the direction of GVC integration are
central in understanding inflation dynamics.

3.2 Robustness Checks

Including Lags. We first aim to isolate the impact of the increased use of imported intermediates in
production on the link between inflation and the output gap. To do so, we use the lags of our GVCs
measure in our regressions. Furthermore, we calculate the two- and three-year moving average in
IIS]-EtM to smooth short-run relative price fluctuations.
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Table 2: GVCs and the UK Phillips Curve: The Source Matters

@) 2) (©) (4) (©)
Total EU AEs EMEs EMEs vs. AEs
Vit 0.0426"* 0.0418* 0.0432"** 0.0389"**  0.0354***
(0.0128)  (0.0133)  (0.0137)  (0.0104) (0.0116)
11S,_4 -0.103
(0.399)
vt x 1IS;;_4  -0.00765
(0.0216)
usi, -0.144
(0.541)
i x USEY, -0.00290
(0.0190)
ns;y -0.401 -0.752*
(0.416) (0.435)
i x ISHE, -0.00127 0.0414*
(0.0187) (0.0211)
sy 0.389 0.583***
(0.234) (0.196)
g x ISEMY -0.0421**  -0.0732***
(0.0172) (0.0243)
Industry FE Y Y Y Y Y
Time FE Y Y Y Y Y
No of Obs. 2030 2030 2030 2030 2030
R? 0.244 0.244 0.245 0.249 0.255
Note: Results are from equation (22). Columns (1)-(4) use IIS]-,t_4, IIS%}{ & IIS]»A,E4, HSEME, respec-

tively. Column (5) includes both IISﬁE 4 and IISEME in the regression. Driscoll-Kraay standard errors

are in parenthesis with a lag of 8. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 3 presents the results with a baseline specification (column (1)), using the lag of our GVC
measurement ] S]EtAf 4 (column (2)), two-year moving average and three-year moving average. The
interaction terms from each column suggest that integration to the EMEs is associated with a flatter

Phillips curve in the UK consistently with the theoretical results presented in section 2.

Instrumental Variable Analysis. Following the trade literature, we assess the potential endogene-
ity problem due to including the IIS;; 4 variable in equation (22) which may bias the interpretation
of its relationship with sectoral inflation and activity. As emphasized by Autor et al. (2013), growth
in imports may not only reflect increased competitiveness or productivity in the source country; it
can also be driven by rising demand in the importing country. Because stronger domestic demand
is typically associated with higher inflation, estimations could suffer from endogeneity. As a result,

OLS estimates may be biased and can understate the true effect.

To isolate the exogenous variation in imported intermediate input share, we follow Autor et al.
(2013). We estimate the following structural equation and the first stage of the IV specification,

. . 1¢
Ty = B1 Yjt + B2 HS]',t_4 + B3 Yjr X HS]'It_4 + Ba <4 Z nj,tk) + 5]' + 6 + €jt (23)
k=1
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Table 3: Further Controls on Medium-term Impacts

1 2)
Two-Year Moving Average Three-Year Moving Average
Yit 0.0358* 0.0324
(0.0206) (0.0205)
Ej,t,gﬁt,zl -0.0617
(0.293)
gjt X Ej/tfsﬁt74 -0.0363*
(0.0204)
IS 12-5t-4 -0.135
(0.324)
]A/'jt X mj,t_u,t_z; -0.0412*
(0.0209)
Industry FE Y Y
Time FE Y Y
No of Obs. 1877 1720
R? 0.549 0.561
Standard errors in parentheses
*p <0.10,* p < 0.05,*** p < 0.01
0Sj; 4 = a ISTMY® + 6+ 6 + 1751, (24)

where we use the imports of 8 other developed countries from EMEs and China separately to cal-
culate IIS;?&‘ZS _ Imported Intermediate Goods}'y" 8 Here, the identification assumption is that the import
demand shocks at the sector level between the UK and 8 other developed countries are independent.’
Table 4 shows that the estimated effects of GVC integration with both EMEs (columns 1-2) and China
(columns 3-4) are robust to the IV strategy. The coefficients on interaction terms are slightly higher in

Total Intermediate Goods; ;4

absolute value and remain statistically significant at 5% level.

4 Dissecting the mechanism: Why EMEs?

Our empirical findings show that GVC integration with EMEs systematically shapes the sectoral
inflation-output gap relationship. However, the reduced-form evidence does not speak directly to
the underlying mechanisms. In particular, it remains unclear why integration with EMEs, rather
than with other advanced economies, drives the patterns we document. Guided by the trends in
Figure 1, we highlight two key features of the UK’s integration dynamics: (i) a source dimension, as
EME-sourced intermediates have risen sharply over the sample period, and (ii) a sectoral dimension,
since this increase has been disproportionately concentrated in capital goods industries. To evaluate
whether these features can help understand our empirical results, we develop a quantitative two-
country model of GVCs and conduct counterfactual exercises that isolate the role of sectoral and

source specific changes in GVCs in shaping the inflation-output relationship.

8These include Australia, Denmark, Finland, Germany, Japan, Spain, Switzerland, United States. The correlation be-
tween the instrument and the endogenous regressor is 0.85.
9The results are robust to using G7 countries or only the U.S. for instrumenting the UK’s imports.
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Table 4: Instrumental Variable Analysis

D 2) ©) (4)
OLS v OLS v
Vit 0.0389"**  0.0408***  0.0397***  0.0383"**
(0.0104)  (0.0118)  (0.0103)  (0.0102)
s, 0.389 0.379
(0.234)  (0.708)
i x ISEM,, -0.0421**  -0.0456"**
(0.0172)  (0.0161)
nssit, 0.356™* 0.540"*
(0.146) (0.242)
Y x 1S5, -0.0464"*  -0.0470"**
(0.0141)  (0.0128)
First-stage Fstat 1048.6 520.7
Industry FE Y Y Y Y
Time FE Y Y Y Y
No of Obs. 2030 2030 2030 2030
R? 0.249 0.248 0.250 0.251

Standard errors in parentheses
Driscoll-Kraay standard errors are in parentheses with a lag of 8
*p <010, p <0.05 " p <0.01

41 A New-Keynesian Model with Global Value Chains

In this section, we introduce a two-country, multi-sector New Keynesian model with sectoral link-
ages. The two countries, Home (H) and Foreign (F), are populated by a continuum of infinitely
lived households with a fraction of n and 1 — n of the total world population, respectively. Rela-
tive to the static model in Section 2, this model extends the setup to allow for dynamics and general
equilibrium. '

In each country, there is a continuum of firms indexed by i € [0, 1] and each firm belongs to a sec-
tor,s € 1,....,S. Firms produce differentiated products which can be sold domestically or exported for
consumption and production. Our model incorporates GVCs through trade in intermediate inputs.
In each sector, monopolistically competitive firms produce their output using labor and intermediate
goods as inputs. Each period, producers choose how much intermediate input they want to buy from
each sector and then they decide whether to buy home or foreign-produced intermediates. Similarly,
we assume that aggregate consumption is a composite of sectoral consumption goods and each of
these goods is a CES aggregate of home and foreign-produced goods. Thus, there is trade in final
goods as well. Changes in global value chains are captured through transitory changes in tariffs for
imported intermediate inputs and final goods. For brevity, we present the equations only for the
Home economy. The Foreign economy has a symmetric setup.

4.2 Model Setup

Preferences.  Each period households optimally allocate their total expenditure across sectoral

goods. The final consumption basket is a CES aggregate of finitely many sectoral goodss € {1,2,...,S}

0The modeling choices are standard. For instance Comin and Johnson (2020) presents a similar small open economy
model with Rotemberg price adjustments instead of Calvo. We differ from them by presenting a two-country structure
that accounts for the endogenous changes in terms of trade.
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in each country,
9c

[Zn Cut "’25] o (25)

where ¢ is elasticity of substitution between sectoral consumption goods and 7 is the share of sector
s in total consumption with Y°°_, 175 = 1. Sectoral goods themselves are also CES aggregates of Home

(Chst) and Foreign (Crs) consumption goods such that,

4713 ‘/’Cs ¢C< ¢iscil
Cst = | (CHst) ¢C5 (1 - “s)¢cs (CFst) fcs s

(26)
where a; represents the share of home-produced goods in sectoral consumption and ¢c; is the elastic-
ity of substitution between home and foreign-produced consumption goods which is allowed to be
different across sectors. As in the static model, the share of imported goods in each sector is a function
of relative country size, 1 — 1, and the degree of openness in final demand, ves: 1 — a5 = (1 — 1) ves.
When a; > 0.5, there is home bias in preferences in a given sector. Household expenditure minimiza-

tion yields the following optimal demand for sectoral goods,
—¢c
Cot = 1 <I;jf) c, 27)
t

1
where the aggregate price indexis Py = [Zs ,71sP pl- <PC} ¢ Sectoral consumption is further allocated
between home and foreign goods according to,

P _‘PCs 1 + T P 7¢Cs
CHst = &s ( II)_I:t> Cst and Crg = (1 - lxs) <(Psz)lfst> Cst, (28)
s s

1
where the sectoral price index is Py = [ocSP;I;‘P S+ (1 — ) (14 Tt) Prst) ‘Pcb} *. Imported final
goods are subject to tariffs 7;;, which creates a deviation from the law of one price. Households
derive utility from consumption and disutility from supplying labor. The lifetime utility function of
the representative household is given by

1-0o 1+¢
C! L, } 29)

IEOZ’B{ U_El—i—(p

where f is the discount factor and E is a preference parameter. Households finance expenditure on
consumption goods through labor income and profits from the ownership of firms. We assume that
the international asset markets are complete in the sense that households trade state-contingent se-
curities that are denominated in the home currency to buy consumption goods. Additionally, we
assume that only bonds that are issued by Home are traded internationally. The period budget con-
straint of the home household is

P.Ci+ ) Qts+1Brtis1 < Bui—14 + Wili + Di + Ty, (30)
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where P, is the CPI, W; is the nominal wage and Dy are firm profits. By ;41 denotes the home house-
holds holding of nominal state-contingent internationally traded bonds which deliver one unit of
home currency in period t + 1 if a particular state occurs. Q; ;41 is the price of such bond at time ¢.
The government provides lump-sum transfers T; to the household, which consists of rebating the rev-
enues from tariffs. Solving the household’s problem yields a standard Euler equation, intra-temporal

equation and Backus-Smith condition.

Firms. The supply side of the economy consists of perfectly competitive sectoral producers at the
retail level and monopolistically competitive firms at the wholesale level. Infinitely many competi-

tive firms aggregate firm-level domestic varieties Yy (i) into sectoral goods Yy using the following

1 esl

where € is the elasticity of substitution between varieties within a sector. The solution to this aggre-

technology,
es—1

(i)di] , (31)

gation problem implies the following demand for varieties,

Viaa(i) = (7). @)

Firms use labor and intermediate inputs to produce a unit of output. The production function is
given by,
Yot (i) = ArAstLet (1) Mat (i) 7%, (33)

where Ly denotes firm i’s labor demand and §; denotes the share of labor in production. Aggregate
and sectoral productivity assumed to follow an AR(1) process and are represented by A; and Ay

respectively.!! Each firm i uses intermediate good, My (i), which is a CES aggregate of sectoral goods,

M

S 1 = opm—1
Y XD (Mg (i) o , (36)

s'=1

Mg (i) =

where M,y is the intermediate good demand of sector s from sector s’ at time ¢, and ),y is the share
of sector &' in total intermediate good expenditure of sector s with Y"5_; xss = 1. The elasticity of
substitution across sectoral intermediate goods is denoted by ¢y. Firms’ sectoral input demand is a
CES aggregate of domestic and foreign intermediate goods as in the consumption case,

1 PMs
— PMs—1 IMs—1 | dpps—1

1 .
Mg (i) = VWS (Mpyse (1)) ™M+ (1 — pogr) s (Mpggr (7)) s , (37)

ss’

where Mgy (i) and Mpgy;(i) denote domestic and foreign intermediate good demand of sector s

from sector s’ at time ¢, respectively. There exists sectoral home bias at the intermediate level denoted

The law of motion for aggregate and sectoral productivity are

log At = (1 —pa)log A+ palog Ar_1 +eay, (34)
log Ast = (1 — pas)log As + paslog A1 + € ast, (35)

where €4; and €4 ; are i.i.d. innovations.
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by usy, and ¢us denotes the elasticity of substitution between home and foreign-produced inter-
mediate goods which is allowed to be different across sectors. Similar to consumption preference
structure, we assume that the share of imported intermediate goods is a function of relative country
size and the degree of openness in intermediate goods in a sector.

Every period, firms choose the labor and intermediate inputs to minimize their costs. Optimal
input demands are,

MC MC
Lst = (ss < WSt> YHSt and Mst = (1 - 55) (PNISt> YHst/

t st

where MC;; is sectoral marginal cost (will be defined below) and P} is the intermediate input price
index for sector s. Firms also optimally choose sectoral intermediate goods as,

pM i\
Mgy = Xss! (;ﬁ) Mg,

st

1
where intermediate input price index is P} = {Zf,:l Xss (PM )17¢M} " and the demand for home

ss't
and foreign sectoral inputs is given by,

_(PMS _(PMS
Py 1 + Ty Pro
MHss’t = Usg < PH[\;t) Mss’t and MFss’t = (1 - ,uss’) <( PSI\/E) Fs t) Mss’t/

ss't o5/t
where sectoral intermediates price index is a weighted average of home and foreign sectoral output

1
[ySs’P;;/(fMS + (1= psor ) (1 + Ts/t)PFs/t)li(PMs} "M Note that imported intermediate
goods are also subject to tariffs. Using firms” demand for factors of production, we can derive the

. M _
prices P.J,, =

sectoral nominal marginal cost,

. —0,
1 (W% M N
MGy = o (5) ( B) (39)

Note that sectoral linkages through input-output relationships at the intermediate goods level imply

a sectoral marginal cost that depends on other sectors” output prices.

Pricing. We assume that firms are subject to Calvo-type price rigidities such that a firm can update
its price with a probability of 1 — 65, where 6; denotes the sector-specific price stickiness. Wholesalers
can re-set its price, maximizes the present discounted future value of profits

E Y (80,)" (Cf“) Pt (1) Yaas () — MCot(i) Ve (i)}, (39)

k=0 Ce
subject to demand function (32). We assume that the law of one price holds such that the pre-tariff
price of foreign goods in the units of home currency is Prsy = &:Pf,; and the pre-tariff price of home

. . . e P — Phs 12
goods in the units of Foreign currency is Py, = .

12We acknowledge that imperfect exchange rate pass-through can be important to understand the fluctuations in inter-
national relative prices as explored by Devereux and Engel (2002). Nevertheless, we follow Gali and Monacelli (2005) and
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Government. The government rebates tax revenues lump-sum to the household and has a balanced
budget in every period. Tax revenues consists of tariffs on imported intermediate and final goods
such that,
S S
Tt = Tst Ppst Z Crst + Z Megst | - (40)
s=1 s'=1
Market Clearing. Labor is perfectly mobile across sectors but not across countries. Therefore, the

labor market clearing conditions is,
S
Ly=) L. (41)
s=1

Sectoral goods can be used domestically for consumption and for further production as interme-
diate inputs or they can be exported. Exports can be consumed by foreign consumers or used by

foreign firms as inputs. Thus, we can write the market clearing conditions for Home and Foreign

goods as,?
S 1—n S
Yust = Cust + Z Mpygs + ( n > C?Ist + Z MI*-Is’st ’ (44)
s'=1 s'=1
S n S
YFst = C;st + Z M;s/st + <1_n) CFst + Z MFs/st . (45)
s'=1 s'=1

The resource constraint states that goods produced in each country must be consumed as final
goods, used in intermediate production, or lost due to iceberg costs.

Combining the household and government’s budget constraints (30), (40), along with the Home
goods market clearing condition (44), yields the Home country’s budget constraint,

Chat Y MHs/stD - (1 ~ ”) Pr (i

s'=1 s=1 s'=1

5
Y Qti+1Bhti+1 — Bri—14 = Pr (Yt -y
s=1

S
Crst + Z MFs/st]> ’

where the left-hand-side is the (nominal) change in the state-contingent internationally traded assets
and the right-hand-side captures the trade balance.

Monetary policy. Monetary policy authority sets the nominal interest rate following an inertial
Taylor rule which targets CPI inflation,

I _ I T; 1, I'n(1-T;)
b <1> (H> exp(em), (46)

focus on producer currency pricing to single out the mechanism at play.

13 Alternatively, one can model the integration of GVCs through ‘lost’ resources akin to an iceberg trade cost. This
captures more technological features of trade. Whereas tariff revenues are rebated to the household, iceberg trade costs
leads to a loss in resources for the country as a whole. The market clearing conditions would change to

S S
1—n
YHst = CHst + Z MHs’st + <T> (1 + Ts*t) <C?{st + Z MLS’Sf) ’ (42)
s'=1 s'=1
S n S
YFSL‘ = C;st + Z M;s’st + (m) (1 + Tst) CFst + Z MFs’st . (43)
s'=1 s'=1

The main difference is with tariffs is the income effect.
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where ¢,,; is a monetary policy shock.

4.3 Calibration

The model is calibrated such that Home represents advanced economies and Foreign represents
emerging market economies. The economy consists of three sectors: capital goods, manufacturing
and services in this order.!* This three sector structure keeps the model tractable while capturing the
key patterns in sectoral size, openness, and input-output linkages observed in the data.

Preferences are standard: the discount factor is set to B = 0.99, the coefficient of relative risk
aversion to ¢ = 1, and the inverse Frisch elasticity to ¢ = 2. The disutility of hours parameter is
calibrated to match steady-state hours worked of 0.33. The elasticities of substitution across sectors
in final and intermediate demand are set to ¢c = pm = 0.9, and the elasticities between Home and
Foreign goods within each sector are set to ¢c; = ¢pn1s = 2. Monetary policy is described by a Taylor
rule with coefficient on inflation I'; = 2 and interest-rate smoothing I'; = 0.7.

Sectoral consumption shares (7s), home bias parameters in final consumption demand («;), and
labor shares (5) are taken from WIOD. These imply that services is the largest in terms of consump-
tion share and most labor-intensive sector; manufacturing is of intermediate size and has the lowest
labor share; and capital goods is the smallest sector with a moderate labor share.

The input-output matrix (x; ), also calculated from WIOD, implying strong cross-sector linkages.
Capital goods uses relatively more inputs from other sectors, while services relies predominantly on
its own inputs, consistent with its downstream position. Manufacturing has an intermediate position.
The home bias parameters for intermediate inputs (y; ;) imply that capital goods is the most import-
intensive sector, whereas services sources most of its intermediates domestically.

Sector-specific Calvo parameters are set to 6; = 0.75, and the elasticity of substitution across
varieties within each sector is set to €; = 6, implying 20% price mark-up. Country size is fixed at
n = 0.5. The full set of parameter values is reported in Table 5.

4.4 Dissecting the channels: GVCs in the Model

How does GVC integration affect the link between inflation and domestic slack? In our empirical
analysis, we measure GVCs as the imported intermediate inputs as a share of total intermediate
inputs:

GVCy(T) = = . )
S< ) 1—mn PSIYIMst Ps]}/IMst

S P —Pums pM —Pum
), P , 1 _ , Fs't , sst M
n Z;g’:l PFs’tMFss’t ZS —10E t(TSt)< Hs ) <PM ) Ass < P'I\’A > !

In the model, GVC integration is thus a function of both structural parameters and relative prices.
The parameter y;y governs the share of foreign intermediates in sector s, so a lower y corresponds to
deeper GVC integration. But the measure is not purely technological: it also responds to international
relative prices, and therefore to terms-of-trade movements, whenever the elasticities of substitution
pums (between home and foreign intermediates) and ¢ (across sectoral intermediates) differ from 1.

To see this clearly, consider the benchmark Cobb-Douglas case where ¢p; = ¢pr = 1. Then GVC

4Gector definitions are provided in Table Al.
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Table 5: Baseline Calibration

Parameter Value
Households
o Coefficient of relative risk aversion 1
= Relative disutility of hours 1
) Inverse Frisch elasticity 2
B Discount factor 0.99
Firms
$c Elasticity of substitution across sectors in 0.9
final consumption
(pcs)s=123 Elasticity of substitution between Home [2,2,2]
and Foreign goods in final consumption
(1s)s=123 Sectoral expenditure shares in final con- [0.05, 0.22, 0.73]
sumption
(@s)s=123 Home bias in final goods [0.33, 0.54, 0.94]
(0s)s=123 Labor shares [0.33, 0.31, 0.58]
oM Elasticity of substitution across sectors in 0.9
intermediate inputs
(PpMs)s=123 Elasticity of substitution between Home [2,2,2]
and Foreign intermediates
0.39 0.04 0.04
(Xss')ss' Input-output matrix 0.27 051 0.16
0.34 045 0.79
0.24 0.35 0.30
(Mss')s,s Home bias in intermediate inputs 0.70 0.60 0.69
090 091 091
(05)s=12,3 Price stickiness [0.75, 0.75, 0.75]
(€5)s=123 Elasticity of substitution across varieties [6, 6, 6]
Other Parameters
n Country size 0.5
Iy Taylor rule coefficient on inflation 2
I'; Interest-rate smoothing 0.7
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integration simplifies to:

S S
Zslzl PFs’tMFss’t o 2

1 - / /.
PYM,, Sl:1( Hss') Xss

so the empirical measure captures only openness in production, not relative-price movements. In
practice, however, empirical estimates of the elasticity of substitution between home and foreign
goods are rarely close to one (see, for e.g Feenstra (1994)), implying that measured GVC intensity
varies with the terms-of-trade as well as with the underlying import share. This implies that our
empirical measure of GVC integration reflects not only underlying openness in production but also

fluctuations in relative prices.

Tariff shocks. To disentangle these forces and illuminate the mechanisms behind our empirical find-
ings, we introduce a sector-specific tariff shock, 7;;, which raises the cost of foreign intermediates
and mechanically reduces measured GVC integration. Figure 2 reports impulse responses to a 1%
increase in sectoral tariffs. The first row presents the responses to a tariff shock in the capital-goods
sector, while the second and third rows show the corresponding responses for manufacturing and
services. By lowering the foreign-input share, the tariff shock captures a sector-specific GVC frag-

mentation (or de-integration) exercise.

Across all cases, the aggregate responses are qualitatively similar: sectoral tariff increases raise
aggregate inflation, depress output and real wages, and generate a real appreciation of Home rela-
tive to Foreign. However, transmission to sectoral variables differs substantially depending on the
sector affected and the input-output linkages. As shown in the first row of Figure 2, a tariff shock to
the capital-goods sector raises its own inflation and output, while reducing output in other sectors
and increasing their inflation. In contrast, shocks to manufacturing (second row) or services sectors
(third row) produce different patterns: manufacturing shocks generate trade-offs across sectors, low-
ering output and raising inflation, whereas services shocks act more like a negative demand shock,

reducing both output and inflation broadly.

Counterfactual exercises. To shed light on the mechanisms behind the heterogeneous sectoral re-
sponses, we conduct a set of counterfactuals that isolate the contribution of input-output linkages. In
the model, firms” optimal production choices, labor demand and the allocation of intermediate input
expenditure across sectors and across domestic versus foreign sources, are governed by three param-
eter blocks: sector-specific labor shares (Js), the input-output matrix (x,s), and the foreign share in
intermediate inputs (1 — py). While labor shares differ across sectors, varying J; mainly rescales the
effective production technology and therefore has limited implications for the cross-sectoral propaga-
tion of shocks. By contrast, input-output linkages and foreign input dependence vary substantially
across sectors, precisely along the dimensions emphasized in the empirical analysis. We therefore
focus our counterfactual exercises on ;s and pgy to isolate how differences in production network
structure and foreign input share shape the transmission of sectoral GVC shocks.

In Figure 3, we shut down firms’ ability to source intermediates from other sectors and instead
impose a “roundabout production” structure in which each sector can only use its own intermediates.
This isolates the role of input-output linkages in the transmission of sector-specific GVCs shocks.

Once inter-sectoral sourcing is eliminated, all GVC shocks generate a decline in output and infla-
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Figure 2: Impulse Response Functions to Sectoral Tariffs
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Notes: This figure shows the IRFs to a sectoral tariff shock. Row 1 shows the IRFs to a tariff shock in the
capital-goods sectors. Row 2 shows the IRFs to a tariff shock in the manufacturing sector. Row 3 shows the
IRFs to a tariff shock in the services sector.

tion in the non-shocked sectors. This pattern reflects the negative income effect: de-integration raises
the cost of imported intermediates, lowering real wages at Home and depressing demand in other
sectors. In the benchmark economy, however, sectoral linkages re-route these shocks in different
ways. Capital goods de-integration behaves like a positive demand disturbance for that sector, while
services de-integration behaves like a negative demand shock. When input-output linkages are shut
down, both instead transmit like a negative cost-push shock: for capital goods, output initially rises
slightly but then falls, while for services the demand-like response disappears entirely; its inflation
rises and output falls.

These results show that the fact that sectoral inflation and output move in the same direction
in response to de-integration shocks in the capital goods and services sectors is largely driven by
the production network structure. The underlying disturbance is a sector-specific tariff shock that
increases production costs in the affected sector. When input-output linkages are shut down, this
cost increase translates directly into higher prices and lower output in that sector. Without the ability
to substitute toward intermediates from other sectors, marginal costs rise more sharply because the
shock becomes more localized rather than being dispersed across the network.

Intuitively, because sectoral linkages flatten the Phillips curve of the shocked sector, part of the
cost increase can be passed through to or absorbed by upstream and downstream industries. This
dampens the pure cost-push component and contributes to the more demand-like dynamics ob-
served in the benchmark model.

To further disentangle the forces behind the heterogeneous transmission of GVC shocks, we next

examine the role of home bias in intermediate input sourcing. While the capital-goods sector is
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Figure 3: Counterfactual with no Input-Output Network
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Notes: This figure shows the IRFs to a sectoral tariff shock. Row 1 shows the IRFs to a tariff shock in the
capital-goods sectors. Row 2 shows the IRFs to a tariff shock in the manufacturing sector. Row 3 shows the
IRFs to a tariff shock in the services sector.

highly open in the benchmark calibration, the services sector is unsurprisingly closed, relying over-
whelmingly on domestic inputs. This asymmetry turns out to be central for understanding why the
benchmark model generates a negative demand-type response for services in response to a sectoral
tariff shock.

Figure 4 shows the counterfactual in which we eliminate home bias in intermediate inputs, do-
mestic and foreign inputs now enter symmetrically, while preserving the baseline input-output struc-
ture across sectors. Under this experiment, the GVC shock continues to increase both its inflation and
output in the capital-goods sector. By contrast, the services sector no longer displays the fall in infla-
tion seen in the benchmark. Instead, its inflation rises while output falls.

The mechanism is straightforward. In the benchmark economy, the high home bias in services
insulates the sector from rising foreign input prices. Because imported intermediates represent only
a small fraction of its total costs, the tariff shock has a limited impact on the service sector’s marginal
cost, while demand falls due to negative income effect and generate a decline in both services infla-
tion and output. When we remove this asymmetry and make services more open, the shock feeds
directly and more strongly into marginal cost. As a result, the cost push component becomes domi-
nant.

Why do output and inflation in the capital-goods sector increase in response to a tariff shock
in that sector? We now turn to the final ingredient behind the transmission of GVC shocks to the
capital-goods sector: high openness combined with a high elasticity of substitution between domestic
and foreign intermediates. In the model, a sector’s intermediate input demand reflects both how

exposed it is to foreign inputs and how easily firms can substitute away from imported inputs when
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Figure 4: Counterfactual with no Home Bias in Intermediate Inputs
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their relative price goes up. The capital-goods sector is highly open in the benchmark calibration,
and firms face an elasticity of substitution of 2 between domestic and foreign intermediates; a value
sufficiently high to generate strong substitution effects.

To quantify this mechanism, Figure 5 reports the responses of the capital-goods sector to a GVC
shock under three alternative elasticities of substitution: a lower value (1.5), our benchmark (2), and
a higher value (3). The results confirm that substitutability is crucial for the sector’s output response.
When substitution channel is relatively dampened (elasticity of 1.5), the increase in the relative price
of imported intermediates behaves like a standard cost push shock: marginal cost increases, inflation
rises, and the sector’s output falls. As the elasticity increases, firms shift more aggressively towards
domestic intermediates when foreign inputs become more expensive. Because the capital-goods sec-
tor is very open, this substitution margin is quantitatively large. With the benchmark elasticity of 2,
the substitution effect is strong enough to more than offset the direct cost push component, leading to
an increase in sectoral output alongside rising inflation, the positive demand type pattern observed
in the baseline. Thus, the combination of high openness and strong substitutability is what leads to
the demand like expansion in the capital-goods sector in response to a de-integration shock.

When these ingredients are weakened, the sector’s output falls while its inflation rises, highlight-
ing that the amplification is not mechanical but structurally driven by the sector’s position in global
production networks. It is worth noting that, when we eliminate the home bias in the capital-goods
sector, its output and inflation still increase as shown in Figure 4. The consumption of capital goods
also has a very large import share; therefore, eliminating home bias only in production is not suffi-
cient to eliminate the strong substitution effect that also arises in consumption.

26



Figure 5: Varying Elasticities of Substitution in Intermediate Inputs
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Notes: This figure shows the IRFs to a tariff in the capital-goods sector under three alternative values of the
elasticity of substitution between Home and Foreign intermediate inputs.

Our counterfactual exercises help explain why GVCs integration with EMEs matter for inflation
dynamics. EME integration rose primarily in the capital-goods sectors, which are significantly more
open than services and manufacturing. In such a sector, changes in the price or availability of foreign
intermediates trigger a large reallocation of input demand and stronger movements in marginal cost.
As a result, shocks to EME sourced inputs in capital goods transmit more forcefully to domestic
inflation dynamics, often generating ‘demand-like” output responses when substitutability between
home and foreign inputs is high. This interaction of high openness and high substitutability gives
capital-goods sectors a distinct impact on the inflation-output-gap relationship consistent with the
pattern uncovered in our empirical analysis.

5 Conclusion

This paper examines how GVCs shape inflation dynamics, with a focus on the role of EMEs. We first
show that imported intermediates enter marginal cost directly, weakening the sensitivity of inflation
to domestic slack. A larger imported input share flattens the Phillips curve by reducing the weight
of domestic inputs. Second, we show that terms-of-trade movements by transmitting international
relative-price fluctuations into domestic inflation affect the inflation, output gap relationship. We
then bring this prediction to the data and document that greater dependence on EME-sourced in-
termediates is associated with a significantly weaker relationship between inflation and the output
gap across a range of reduced-form specifications. Crucially, it is not global integration per se, but
integration with EMEs in particular, that underpins the empirical results.

To interpret this result, we develop a two-country model with trade in intermediates and sectoral
input-output linkages. EMEs have become integrated predominantly through capital goods supply
chains, rather than through services or manufacturing. Counterfactual exercises show that capital
goods differ systematically from other sectors: they are substantially more open, source a wider set
of foreign intermediates, and exhibit stronger input-demand reallocation when foreign intermediate
prices shift. As a result, shocks to EME-sourced inputs propagate more powerfully through marginal
costs in capital goods.

These findings highlight that the macroeconomic consequences of GVCs depend not only on

the extent of integration but on where in the production network that integration occurs. Because
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EME integration has been concentrated in capital goods, any prospective fragmentation or trade
war will likewise have sector-specific consequences. Understanding these channels is central for
evaluating how future changes in global production structures may shape inflation dynamics and

the transmission of domestic policy.
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Appendices

A Data Appendix

Sectoral Data: Sectoral inflation is calculated as a four-quarter percent change in Producer Price In-
dex (PPI) and Service Producer Price Index (SPPI) from the Office of National Statistics (ONS). Data
has been available at a quarterly frequency since 1997. The sectoral output series, Index of Production
(IoP), and Index of Services (I0S) are also from ONS. Data has been available at a quarterly frequency
since 1995 (1997 for the service sectors). Sectoral output gap series is calculated as the deviation in-
dexes from their HP-filtered trends separately.

World Input-Output Database (WIOD): We use the 2016 version of the WIOD to calculate imports,
exports, and imported intermediate good values for 56 sectors at an annual frequency from 2000 to
2014. However, the sectoral aggregation from WIOD does not match the aggregation level of sectoral
price and output data from ONS. Therefore, we use many-to-many matching using the weights from
the Blue Book GDP Source Catalogue.

Country Coverage: Following the IMF classification, we consider Brazil, Hungary, China, India,
Indonesia, Mexico, Poland, Romania, Russia and Turkey as EMEs; Austria, Belgium, Czech Repub-
lic, Cyprus, Germany, Denmark, Spain, Estonia, Finland, France, Greece, Croatia, Hungary, Ireland,
Italy, Lithuania, Latvia, Luxembourg, Malta, the Netherlands, Norway, Poland, Romania, Slovakia,
Slovenia and Sweden as the EU and Australia, Canada, South Korea, Japan, U.S., Switzerland and
the EU excluding Poland, Hungary and Romania as AEs.
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Table A1: Sector Definitions

Sector WIOT Industry Code Industry Description

Capital Goods  C26-C30 Manufacture of electronics, electrical equip-
ment, machinery, motor vehicles, other
transport.

Manufacturing C10-C25, C31-C33 Manufacture of food/beverage, tex-

tiles, wood and paper products, media,
petroleum, chemicals, pharmaceuticals, rub-
ber and plastics, metals, fabricated metals,
mineral products, and repairs/installations.

Services D35, E36-39, F G45-G47, Utilities, Construction, Retail Trades, Trans-
H49-H53, 1, J58-J63, K64- port, Postal, Hospitality, Media, Business
K66, L68, M69-M75, N, and Tech, Miscellaneous Work, Public Ad-
084,P85,Q,R,S, T, U ministration, Defence, Education, etc.

B The Role of Trade

Here we explore the role of openness in the flattening of the UK’s Phillips curve. We begin by display-
ing the trade openness and total import share over time (Figure A1) since the 1950s. Trade openness
almost doubled from the mid-1980s to 2000 and then further increased by 50% from 2000 to 2020.
Analogously, the share of imports doubled between the 1950s and 2010, remaining stable after that.
Both measures from Figure A1 point to a significantly increasing integration of the UK economy
in global markets. We argue that increasing trade openness makes the prices in the UK economy less
dependent on domestic factors. Therefore, the relationship between inflation and domestic economic
activity weakens. To test this argument, we follow Ball (2006) and estimate the following regression

where we interact aggregate output gap with trade openness

. 14
7t = B1 (yr — yi ) + B2Openness, + B3 (yi — yi ) x Openness, + 47t + 57! + Be (1 P ”tff) +e, (B
where Openness, = %.]5 This variable is standardized (around the mean) to ease the

interpretation of the estimated coefficients. We are interested in the estimation of the interaction
parameter, B3.

Table A2 column (1) suggests that the coefficients attached to (y: — y;) x Openness, is negative
and statistically significant, supporting the argument that rising trade openness in the UK led to a
flattening in the Phillips curve. Recall that, Openness, is standardized, thus B coefficient denotes
the Phillips curve slope for the mean trade openness period (e.g., the mid-1990s) in our sample and
the coefficient for the interaction term (f3) represents the effect of a one standard deviation increase
in trade openness on the slope of the Phillips curve.

As a robustness check, we control the role of the inflation targeting regime in 1992 and central
bank independence in 1997. We include a dummy variable equal to 1 after 1992 (Post1992) and another
one after 1997 (Post1997) to control separately for the possible effects of these two policies. Columns (2)

15 Ageregate price, output, imports and exports data are from the ONS. We calculate the aggregate output gap using the
HP-filter.
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Figure A1: Trade openness
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and (3) show that the results remain qualitatively unchanged, implying that one standard deviation
increase in the trade variable flattens the slope of the Phillips curve to roughly 0.1.

The results imply that openness may be an important driver behind the flattening of the UK
Phillips curve.
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Table A2: Trade and the UK Phillips Curve
(1980Q1-2017Q1)

4 @ (2) )

Vi 0.427**  0.426***  0.429***
(0.0934)  (0.0936)  (0.0952)

Openness, 0.00983 0.0804 0.238

(0.0563)  (0.120) (0.212)
Yt X Openness, -0.315***  -0.316"* -0.319***
(0.0870)  (0.0883)  (0.0892)

mdil 0.0104*  0.0104*  0.0107*
(0.00593)  (0.00589) (0.00588)
T 0.0498"**  0.0500%**  0.0489***
(0.0179)  (0.0173)  (0.0176)
T T 0.913**  0.918"**  0.924**
(0.0241)  (0.0274)  (0.0272)
No of Obs. 149 149 149
R? 0.9674  0.9675 0.9677
POSt1992 No Yes No
POSt1997 No No Yes

Note: Newey-West standard errors in parentheses with a lag of 18.
*p <0.10,* p < 0.05,** p < 0.01.

34



C Model Appendix

C.1 Derivation of Model Equations

Proof of Proposition 1. The marginal cost can be written as

log MC = élogW + (1 —6)log PM —log A,
log MC* = 6*log W* + (1 — 6*) log PM* — log A™.

The input price index can be written as

log PM = ylog Py + (1 — p) log Pr,
log PM* = y*log Pf + (1 — p*) log Pj,

Combining the last two expressions yield

log MC = 6logW + (1 — ) (plog Py + (1 — ) log Pr) —log A,
log MC* = 6*logW* + (1 —6")(pulog P + (1 — u)log Pf;) —log A*,

Under producer currency pricing, we have

log Pr = log P; +1ogé&,
log Py = log Pf; +log &,

where £ is the nominal exchange rate (units of foreign currency in home currency). Plugging in PCP
yields

log MC = 6logW + (1 —6)(plog Py + (1 — ) log Pr + (1 — ) log &) —log A,
log MC* = 5logW* + (1 —6)(u*log Pf + (1 — u*)log Py — (1 — u)log &) — log A*.

In matrix notation, we can write the previous equation as

1—
logMC = ¢ -logW + Qlogp+ (1—-9) - ( (1 ﬂ*)> log & —logA, (C1)
—U—p

log MC

where log MC =
log MC*

) . With nominal rigidities, domestic inflation is given by

dlogp = © -dlogMC, (C2)

where © = diag(1 — 6,1 — 6*). Plugging in this expression to a differenced version of (C.1), we get

dlogMC:5-dlogW+Q®dlogMC—|—(1—5)-( (11_}4*)) dlog& —dlogA.
—U=p
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Rearranging for marginal cost yields

1—
dlogMC = (1-Q0)"! <J-dlogW+(1—5)~ ( a }l*)> dlogS—dlogA),
—U—H

where the term (I — Q®)~! captures the ‘adjusted” Leontief inverse as in Rubbo (2023) - the pro-
duction network structure of the economy, suitably adjusted for nominal rigidities. Plugging the

previous equation into (C.2) yields

1—
dlogp =0(1 - Q@)! (5 -dlogW+ (1—9) - ( 1 ‘u*)> dlog & — dlogA) . (C.3)
—l=n
CPI inflation can be written as

dlogP = Pdlogp + < (11_ a*)> dlogé&, (C4)
—(1—a

log P 1-—
logP = 08 , D = “ & .
log P* 1—a* af

Market clearing. Now we write the Phillips Curve in terms of output gaps between home and

where

foreign countries. Market clearing ensures that

1—n

Yy = Cy+ My + (Ciy+ M3y, (C.5)

n

Y; = Cf + M}
F M+

(Cr+ M) . (C.6)
We assume that there is balanced trade in final and intermediate goods '©
nPr(Cr + M) = (1 — n)Py(Cp; + Mp), (C7)
and this allows us to write the market clearing (C.5) as
P p
YEA =Yy — My — iM}: =Cy+ iCF, (C.8)
Py Py

where we define the value-added output as gross output less intermediate goods, both domestic and
imported. We can then rewrite the previous equation to get the real consumption in terms of real
value-added

PuY}A = PyCh + PrCr = PC <= C = %HYVA, (C.9)

16Imposing this condition implies that the country size parameter no longer appears in the derivation below. However,
the share parameters & and y capture an equivalent notion.

36



Similarly, we can write foreign consumption in terms of foreign value-added

P; Py
YA =vi — M} — P—EM}; =Cj + P—HCH (C.10)
F F

where the relative price follows from PCP. As above, we can rewrite the previous equation as

P*
PiY;VA = PECh + P Chy = PPC* <= C* = P—EY}‘VA. (C.11)

From the intra-temporal equation, we have

dlogW = dlog P + odlog C + @dlog L
= odlog Y}{* + gdlog L + o(dlog Py — dlog P),

where the last equality follows (C.8). Similarly for the foreign economy,
dlog W* — dlog P* = odlog Y;"* + gdlog L* + o(dlog P} — dlog P*).

Now we write the previous two expressions in terms of the output gap. Using the definition of the

output gap, we have

dlogW —dlog P = o(Ju + y}f") + ¢dlog L + o(dlog Py — dlog P) €.12)

nat

= 0ju +oyy' + edlog L+ o(dlog Py — dlogP).
Part of the right-hand side is equal to
oyt + pdlog L = oy + ¢(dlog L — dlog L") + @dlog L"*
= oy’ + @Fu + pdlog L™,

where the last equation follows from the equation Y = AL, since labor is the only factor of produc-

tion. Continuing, we have

oyt + pdlog L = o(dlog L" + dlog A) + @iy + ¢dlog L™
= ¢y + odlog A+ (0 + ¢)dlog L".

By Lemma 6 of Rubbo (2020)

1-0
nat __
dlog L"" = e qodlog A, (C.13)
hence 1
oy + gdlogL = @iy +odlog A+ (0 + ¢)— L dlog A
Yg T ¢alog Py 8 ¢ ot & (C.19)
= (PgH +d log A.
Plugging the last equation into (C.12), we get
dlogW —dlog P+ (¢ + ¢)iju + dlog A + o(dlog Py — dlog P). (C.15)
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A similar expression can be derived for the foreign economy. Hence, in matrix form, we have

dlogW — dlogP = (0 + ¢)ij +dlog A+ o(dlog P — dlogp),

where §j = <yf:> . The last term of the previous equation is
YE

o(dlogP —dlogp) = ((7(1 — ®)dlogp — (_(11__0;*)> dlogé’) .
Hence we can rewrite (C.16) as
dlogW —dlogP = (¢ + ¢)§ +dlog A+ (I — ®)dlogp — o (_(11__0;*)> dlogé&.
Using (C.4), we can also write
dlogW —dlogP = dlogW — ®dlogp — (_(11__0;*)> dlog€.

Plug in for d log p using (C.3), we get
dlogW — dlogP = dlogW — ®O(I — Q®) !

[5 -dlogW + (1 —-9) - <_(11__l;*)> dlog & —dlog A

11—«
— dlog &.
<—<1—w*>) i

dlogW — dlog P = [1 — POl — Q@)‘ld} dlogW + ®O(I — 00) dlog A

_ 1—pu 1—ua
- [(I)Q(I—Q@) l1-9)- (_(1_y*>> + (_(1_a*)>] dlog €.

Combine (C.18) and (C.21)

Expand and collect

(c+@)y+o(l—d)dlogp—0c (_(11__0;*)) dlog& = [I —PO(I — Q@)*lﬁ} dlogW

+ ®0O(I — Q00) 'dlog A

(C.16)

(C.17)

(C.18)

(C.19)

(C.20)

(C.21)

—[@@(1—0@)—1(1—5)-< tow >+<_1_“ >]dlog5.

—(1=w) (1—-a)
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Collect terms

(0 + )y + [1 - ®O(1 - 00) ] dlog A

1
+

PO(I —0O)1(1-9)- <

+0o(I—®)dlogp = [I — PO(I — QO) '5]dlog W.

Plug in for d log p using (C.3)

(c+ @)y + [ —PO(I — QO) dlog A

+

+o(I-®)0(I-00) 11—

Collect terms

PO(I - O0O) (1) ( 1=p

11—«
_a —u*)) t{1-0) (—(1 —a*))

1—p
J) - (_(1 _y*)>dlog5

- [1 — @01 - 00)15 — o(I — ®)O(I — Q@)—la] dlogW.

(1-— oc*))]

—<1_—l;*>> t{1-o) (— 1

(c+ @)+ [1 —dO(I - 00) ! — (I — ®)O(I — Q@)} dlog A

+

+o(I-®)0(I-00) 11—

—(1—p

1—
9

1—p")

PO(I - Q0) 1(1-4)- ( 1_”*)> +(1-0) (_

¥ )dlogé’

11—«

= [1 —®O(I—QO) 16— o(I - D)O(I — Q@)‘lé] dlog W.

Simplify

dlog&

(1 —06*)>

(c+9)i+ |1 = (1=0)[+0®)O(I - 00) ™| dlog A

+

(1-0)—-c®)O(I-Q0) 1(1-9)- (

T—p
—(1—H*)>+(1_0) (_

11—«

(1—-a%)

o

=[I-((1+0)®—0c)O(I — QO) '5]dlogW.

Rearrange for dlog W

dlogW = [[ — (1 + o)+ 0c®)O(I — QO)'5]!
[(c+ @)y +[1—[(1-0)]+0P]O( - QO) ']dlog A

4+ (1= )] - 0c®)O(I — QO) (1 - §) - (

1—p
—(1—p
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)> +(1—-0) (_

1—«

(1—a%)

o

(C.23)

(C.24)

(C.25)

(C.26)

(C.27)



Plug back into (C.3)
dlogp = O(I — QO) 16 ([1 —((1+0)®—c)O(I —0O) 15!
{(a+ @)Y+ [I —((1 =)+ c®)O(I — Q@)—l} dlog A

(1—0)—o®)O(I —QO) (1 -10) (_(11__74*0 +(1-0) (—21_—0;*)] dlog5}>

+O(I — 00)™! [(1 —5)- (—(11_—;;*)> dlog & — dlogA] .

(C.28)

_|_

Collect terms
dlogp = O(I - QO) 15

[1 —((1+0)®—oD)O(I - Q@)—lcs} Tty

+ 10T -Q0) 6[I—((1+0)® QI - QO) 18] HI— (1 —0)+c®)O(] — QO) ]

- 0(I - Q®)1] dlog A

+ 101 -Q0) 1[I — ((1+0)®—c)O(I —QO) 18] !

oo omron (7 n-a 1)

+0(I-00)1(1-4)- ( 11_”* ) ]dlogg.

(C.29)
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Use (C.4) to get CPI Phillips Curves
-1
dlogP = ®O(I — 00) '8 |1 - ((1+0)® — e )O(I - 00) 8| (¢ + )7

+@|0(I-Q0) 9[- (1+0)® —c)Q(I - QO) 5] I - (1 —0)+0®)O(I — QO) ]

—-0O(I-00) !dlogA

+ @

oo com-emn (13, 000( 372}

+O(I-00) 1 (1-)- <_(11__i;*)> (_(11__”;*)> ] dlog &,

QI -Q0) 9[- (1+0)®—0c)O(I —QO) 5]

(C.30)
where K =20(I-00)'s [I —(1+0)® — )OI — Q@)‘ld} o+,
g=2 [@)(I —00) 1[I - (1+0)®—o))Q(I — QO) 1]
[I—((1-0)+0®)0(I—Q0) -0 -00)!|,
and

H=>o

forromomral oo )

. 1—p 1—«a
+0O(I-00) (1-9)- (_(1_;”*))—#(_(1_“*))].

O —QO) 1[I — ((1+0)®—c)O(I —QO) 18] !
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