Goods and Factor Market Integration: A Quantitative
Assessment of the EU Enlargement

(Lorenzo Caliendo; Fernando Parro; Luca David Opromolla; Alessandro Sforza)
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(a) Before the 2004 Enlargement
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(c) Phase 2 - May 1st, 2006 to April 30th, 2009
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(b) Phase 1 - May 1st, 2004 to April 30th, 2006
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(d) Phase 3 - May 1st, 2009 to April 30th, 2011
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o H¥askiH : European labor force survey (EU-LFS)
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A Migration of NMS nationals to EU-15, by skill B Stock of NMS nationals in EU-15; by skill
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Table C.1: Transition rates between empl. and non-empl. for NMS nationals (percent)

status at ¢t — 1/status at ¢ Panel (a): All NMS houscholds
Stayers Migrants to EU-15 countries
Non-employment Employment Non-employment Employment
Non-employment 89 11 51 49
Employment 6 94 19 81
Panel (b): Low-skilled NMS households
Stayers Migrants to EU-15 countries
Non-employment  Employment Non-employment Employment
Non-employment 90 10 51 49
Employment 7 93 18 82
Panel (c): High-skilled NMS households
Stayers Migrants to EU-15 countries
Non-employment Employment Non-employment Employment
Non-employment 73 27 54 46
Employment 4 96 24 76

Note: This table shows the transition rates between employment and non-employment for NMS national stayers and
migrants into EU-15 countries. Panel (a) presents the transition rates for all NMS nationals, Panel (b) shows the
transition rates for low-skilled households, and Panel (c) presents the transition rates for high-skilled households.
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In F5 7% = Xy + anus + BosI(n = NMS; £>2003) + Bosl(n = NMS; t>2004) + ¢}, ,
TABLE 1

REDUCED-FORM ESTIMATES OF CHANGE IN THE FLOow oF NMS
NATIONALS MIGRATING TO THE UNITED KINGDOM

(1) (2)

Year > 2004 x treatment (By.) 3.286* 2.824%%
(1.872) (1.8375)
Year > 2003 x treatment ([3,3) —.925
(2.202)
Origin-time fixed effects X X
NMS fixed effects X X
Observations 126 126
R? 495 490
NoTte.—Robust standard errors are shown in parentheses.
* p<.10.
¥ p<.05.
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Fic. 3.—The United Kingdom leapfrogs Germany as the top destination for migrants
from Poland. The graph charts, for each year, migrants from Poland to EU-25 nations by
country of destination as a share of total Polish migrants.
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Wi v.s. GigRER

@ reduced-form

o Advantages: Easy to implement, accurate.
o Disadvantages

Suffer from Lucas Critique, which argues that it is naive to try to predict the
effects of a change in economics policy entirely on the basis of relationship
observed in historical data, especially highly aggregated historical data.
Sometimes, the estimated parameters are variant to policy interventions. They
are not the primitive parameters for the data generating process.

Unable to recover some interesting underlying parameters, such as cost.
Exogenous shocks are needed to identify parameters.

Hard to conduct some complicated counterfactual analysis.

@ structural model
o Advantages

Can survive Lucas Critique.
Conduct counterfactual analysis or policy prediction.

o Disadvantages

Sometimes, we have to impose assumptions on unobservable, which are hard to

verify.

The theoretical basis might be wrong.
It is usually time-consuming and hard to estimate a complex structural model.

¢ (RUC) Goods and Factor Market Integration 2021-11-27 17 /54
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Dynamic General Equilibrium Model: Set-up

o N countries: 7 (origin), j (destination)
o Competitive labor market, high- and low- skilled labor

@ Households have perfect foresight and make forward-looking labor relocation
decision subject to migration costs and idiosyncratic preferences

@ Heterogeneous productivity firms (Fréchet distribution, #) — EK model
(Eaton and Kortum, 2002)

@ A fraction of goods are traded across countries
@ The trade is subject to trade costs: an ad-valorem tariffs and iceberg costs

@ Goods market and labor market clearing

HES: (RUC) Goods and Factor Market Integration 2021-11-27 19/54



A. Households

@ The value viﬁs,t is given by:

=In Gt maxg oy, B[, 0] -

e Consumption C¥ _,

ch, = { ghypi =

b; if £ = ne,
i,jo
@ Migration cost mns +
i, jo _
mn,s,t n s t + mpol
~il,j0

e policy component: mpol;,

Goods and Factor Market Integration

)
e nonpolicy component: m,, '}, = mnst-l- nst-i- ;sﬂl

)0
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A. Households

e Define V¥, = E[v¥, ]

n,s, n,s,t

. . N ) o\ 1/v
Vrbf,s,t =In C;ljt +vin Z Z exp (ﬁ wrZs,t-‘,—l - m:ﬁ’ﬁ;) (1)
j=1 o=e,ne

@ The fraction of households that migrates from i to j ,uffg(;

jo il,jo 1/v
0.5 exp (B VZz,s,H—l - mnjs,t)
/J“n,s,t =

. 1/v
N i,k
S Cmne 0 (BVAL 11— micl?)

n,s,t

(3)
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A. Households

@ The series of the stock of employment households:

set-i-l _ZZ Z /”’]neszet zfst (4)

n=1 j=1 f=e,ne

@ Similarly, we can get the expression of Lf,

o Finally, the total stock of households in each country is then given by the
sum of high- and low-skilled employed and nonemployed households of all

nationalities
i€
=D > L

s=h,ll=e,ne
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B. Production

@ A continuum of goods is produced in each country with technology as
described by Eaton and Kortum (2002).

@ Production function:
p(1=79)/(p—1)

1 _ i i
g =27 S0 61, (z)) 0 (H()"  (5)
s=h,l

i i 1 p=1 iliep;lﬁlﬂ.iv
= ¢ =2Al ((5h D7 (Lig) 7 + (610)7 (L1%) )) (H'(2"))
@ Technology levels are endogenous and proportional to the size of the
economy: Al = ®iLi

@ And a variety-specific component 2, which is a stochastic realization from a
Fréchet distribution.
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B. Production

@ The return of the fixed factor ri

@ Assuming that these rents are sent to a global portfolio and that rentiers
obtain a share 7; of the global portfolio revenues given by x; = Zf;l ryH",
where 74 is the rental price of structures in country i

e Trade costs: k7 = (14 7/7)d’
@ Solve for the bilateral trade shares 77/ and the price index P! as Eaton and

Kortum (2002) S
At

,J
. : (6)
lecvzl A?(”t’kﬂf)%
N ~1/6
Pi= (3 ity o
j=1

where zi is the unit price of an input bundle.
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C. Market Clearing

@ Goods market clearing

N
X =33 wl L, + 'y + Ti, for all i

,n"
n=1s=h,l

@ Labor market clearing

N g
i rie i i T j ,
wy, Ly = &§5,(1—7") E —“th, for all 4, s
o (L)
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D. Equilibrium

The set of constant and time-varying fundamentals:

ij ~iljo ~iljo xi si ; AR

— Jo ~il, i S0 i i

0= {di y Moy bt My 180 Pt h,t’él,t’m7b} L
n=1;i=1;j=1;¢,0=e,ne

The different economic policies — tariffs and migration policies:
g L\ NN
T, = {T’ mpol.’ }
¢ POt n=1yi=1;j=1
@ The state of economy:
i w MY
L= {L’ L }
mhit? Tn,lt n=1;i=1;{=e,ne
@ The force to reach equilibrium:

N
{wh,t’ Wy Tt P%}i_l
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D. Equilibrium

@ Definition 1.

Given (L, ©4, T;), the temporary equilibrium is a set {wzt, wt ,, r@} of factor

prices that solves the equilibrium conditions.

@ Definition 2.

Given an initial allocation of labor Ly, a sequence of fundamentals {©,};°,
and a sequence of policies {Tt}:io, a sequential competitive equilibrium of
the model is a sequence
W o . N,N,N o
{L:’L,S,t7 :U’n:s,tv V%,s,tv wé,t([/h ®t7 Tt)} . X , that
n=1;i=1;j=1;¢,0=e,ne;s=h,l =0
solves the households' dynamic problem, equilibrium conditions and the
temporary equilibrium at each t.
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E. Solving for Policy Changes

@ Traditional method needs to calibrate many fundamental parameters.

@ An alternative method proposed by Caliendo, Dvorkin, and Parro (2019),
Dynamic Hat Algebra (DHA), allows to conduct the quantitative analysis
without estimating the fundamentals of the economy.

o What is Hat?

define :Z/H»l = yt+1/yt

consider a change of policies: {T;}2, = {Yi} ;=

define §it1 = Y1/ Yet1

the hat variable denotes the relative time difference of the variable under a

sequence of policies {Y}}° relative to the sequence of policies {Y}7°.

HES: (RUC) Goods and Factor Market Integration 2021-11-27 28 /54



E. Solving for Policy Changes

@ Proposition 1. Given a baseline economy, {Lt,,ut,m,Xt}(t)io, elasticities
(v,0,8,p), and a sequence of counterfactual changes in policy {Y}%2,,
solving the model does not require {©};°, and solves

v

N .
~il  _ il § : ril,jo il,jo ——hj 1. o B8
un,s,t - Cﬂs,t Z nst Lu’nst(mp()ln, ) (quLst+1)V

j=1 o=e,ne

_1
A’L& /\i,j v i
) st (7o) (W)
sJO
o, s]t = 1 (13)

N ilka  -itka (RN Y
Zk:l Za—e nelunst 1lu’nst <mp01 (un,s,t+1)

Izo § : 2 : 130,50 /jé
nst+1_ nst nst (14)

j=1l=e,ne

(12)

B
v

NI

for all ¢, n, and s, where ung" is the time evolution of migration flows in the

baseline economy. (followmg from Caliendo, Dvorkin, and Parro (2019).)

HES: (RUC) Goods and Factor Market Integration 2021-11-27 29 /54



E. Solving for Policy Changes

@ Construct baseline economy
e a sequence of observed data including the policy changes due to the EU
enlargement
e assuming that all fundamentals and policy variables remain permanently
unchanged following the data period
@ Construct counterfactual sequence of policies
e the counterfactual sequence of policies is to leave tariffs and migration policy
unchanged, that is, at the pre-enlargement level

@ A belief summary of the algorithm

HES: (RUC) Goods and Factor Market Integration 2021-11-27 30/54
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SRR Z TS S5

o DHA J5 ik BB L5k
o SFRANFREHE BREWE WABHEYE S3HBH
{L'lnes tv,u/ifsjotzﬂ-tﬂxi _
o FHRSA T W%ﬁiﬂiﬁﬁlﬁk IR BB T ANERAR. BRESE. J75h
ZER R4 L

(v, 0,8,p,7,€)
o RBLHAAAL FERBAFHAT AL

{112y = {Tt anolnt}t .

o JEA bR AT HY B
o ARANFEEHE. BREYM: EU-LFS
o RAGWEEAE B MBHE. ERESE. A ERNE LR World
Input-Output Database (WIOD)
o M 2¥E
e 0 = 4.5 (Caliendo and Parro, 2015)
e =097
o v =2 (Artug et al., 2010; Artug and McLaren, 2015; Caliendo et al.,2019)
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o BJSA AL

o FiF] reduced-form A structural model i3t 2:%k

o % RBURBUE R A B

o Hi—BrBr: JEH (2004); A RAF PEHEFAMAF (2006)
o HTHE: I (2008); WG Jh3 (2000); BUHF] (2011); il (2011)
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Estimation Strategy for the First Wave

@ Assuming there are 3 countries: A, B and C, and there is a policy change
between A and B

@ The migration costs we discussed before:
L =i —=J = 1,j i,J
mn,t - mn,t + mn,t + mn,t + mpoﬁz,t

@ The equilibrium flows of households in A that migrate to B is given by:

AB 1/v
AB exp (BVE o+l T Myt
/“["nt - Ak 1/1/
Zk—A B,c XP (5 nt+1 — Mt )
1/v
B A,B
N‘:}’tB exp (ﬂ Vit — Myt )
= A = WL
it exp (5 i1l — My )
A,B 1 _A,B B B 5 A
= ynt _ynt __;( nt+mnt+mnt +mp0l m )+ Vnt+1 Vn,t+1
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Estimation Strategy for the First Wave

AB  AA L/ a4 , B | -AB A,B A,A BB A
= Ynp " Ynr T (mn,t + My + My, + mpol,;” —my ) + o Vi1 n,t+1
Aac  aa_ Ly a4 o _ac A,C AA B
Ynt — Ynt = —; (mn,t + Myt + Myt + mpozn,t — Myt + ; ngl Vn,t+1
e cc_ Y/ ¢  _B | _CB [C-B c,c B VB B v
Ynt — Unt = _; Myt + M, ¢ + Myt + mpol, ;" — Myt + ; n,t+1 n,t+1

@ Identification restrictions

o there is no change in policy between A and C or in policy for migrants in C
moving to B:
A,C A,C
mpOln,post - mpozn,p're =0
B,C B,C
mpozn,post - mpOln,p're =0

o the difference between the nonpolicy migration costs between countries that
change and do not change policy remains constant over time:

— C,B —A,C

—A,B =A,C — ) _ C,B
(mn,post + mn,post) - mn,pre - (mn,pre + mn,p're)

mn,post -
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Estimation Strategy for the First Wave

AB  AA 1/ 4, B |, -AB A,B A,A B .5 B A
= Yt T Yny T (mn,t + My, + my, ) + mpoly,y —my ) + » Vi1 — ” Vi1
A,C AA Ly a4 | _c | -AcC AC AA B Ve B VA
Ynj = Ynz = = (Mt + My + My mpoly T —my )+ o Vmtrt = Vi
cB _ ccC 1/ ¢ B |, _cB [CB ccy , B VB B
Ynt — Un,t _; Myt + Myt + Myt + mpo it Mt + ; n,t+1 = ; n,t+1
@ Notation

A,B,C _ , AB AA A,C AA C,B c,C
Y'n,t = (yn,t - yn,t ) - (yn,t - yn,t ) - (yn,t - yn,t

)

@ From the triple differencing, we obtain:

AB.C_ yABC_ _L AB AB
Yn,post - Yn,pre - _; (mpOln,post - mpozn,pre)
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Estimation Strategy for the First Wave

e Empirical specification for UK (Analogy to DDD):
yi’i — yi’ft = Z )\gf]l(j = UK;s;t) + Z Z ag;igm]l(i = origin € NMS; s; t)+
s,t s,t origine NMS
Z Z B UKL (; = origin € NMS; j = UK; s)+
s origine NMS
NMS, UK]I(i = origin € NMSlj = UK, t € post) + Ei];t

ﬁpast
@ Coefficient we are interested in
GNMS,UK _ 1 ( JNMS, UK B JNMS,UK )
post - v mpo NMS,post—enlarg mpo NMS,pre—enlarg
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The Changes of Imigration Costs

@ The first wave

TABLE 2
EsTiMATES OF CHANGES IN MIGRATION PoLicy: NMS NaTioNALs (n = NMS)
United Kingdom Greece Italy Spain Portugal
Destination j — (2004) (2006) (2006) (2006) (2006)
o 3.29 1,507 T 21 R
(.67) (.52) (.30) (.34) (.29)
R? 98 99 99 .99 99
Observations 564 564 564 564 564

Note.—The table reports estimates, from separate regressions, of the change in migration
cost from NMS countries to either the United Kingdom, Greece, Italy, Spain, or Portugal for
NMS nationals. Recall, from eq. (19), thata positive estimate implies a reduction in migration
costs. The post periods are 20047 for the United Kingdom and 2006-7 for the rest. Robust
standard errors are in parentheses. Similar significance is obtained if instead we use two-way
clustering at the origin-destination-country level.

@ The second wave

TABLE 3
CHANGES IN MIGRATION PoLicy: ADDITIONAL EU COUNTRIES
France Belgium Denmark Austria Germany
Destination j — (2008) (2009) (2009) (2011) (2011)
o .62 23675 1,975 3,107
(:54) (:48) (51) (:41)
R 98 .98 98 .98
Observations 140 140 140 140

Notr.—The table reports the estimates, from separate regressions, of the change in migra-
tion cost from NMS countries to either France, Belgium, Denmark, Germany, or Austria for
NMS nationals. Recall, from eq. (21), that a positive estimate implies a reduction in migration
costs. The post period is 5 years after the policy change for cach country. Robust standard
errors are in parentheses.
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Elasticity of Substitution between Low- and High-Skilled Workers

@ From the model, we get the relationship of relative wage and relative stock of

workers: ) ) )
3 e e
Wy, ¢ 1 Lh,t 1 5h,t
In ’U}_l =-——In Lie - ie
Lt P Lt P Lt
o Estimation specification
) ie
w 1 .
h,t h,t i i %
1 " =——In—>+a'+ ¢} +¢; (22)
It 1t
@ Result: p=14
TABLE 4
ELASTICITY OF SUBSTITUTION BETWEEN HIGH- AND LOW-SKILLED WORKERS
(1) (2) (3) (4)
Specification with [ A a+ ¢l a' t+ o, at e,
—1/p — 946k — . 250 —.038 —.22]
(.083) (.027) (.032) (.031)
R 95 .84 95 27
Observations 130 130 130 130

Note.—Specification in col. I includes a country-specific time-invariant component and
a country-specific linear trend, specification in col. 2 includes a common constant and
a country-specific linear trend, specification in col. 3 includes a country-specific time-
invariant component and a common linear trend, and specification in col. 4 includes a
constant and a common linear trend. Robust standard errors are in parentheses.
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T BBV

o MR IO R S 0 2 it

25 Panel a Panel b
s With the actual change to trade and migration policies .qo) 2
== = holding trade and migration policies unchanged =
o 2 ﬁ1 /
© 3
c o — e - -
215+ —o
g 0 20 40 60 80
s Time
w 1r o
z L2
< =
O = — e L 21
0 To ==
0 20 40 60 80 0 20 40 60 80
Time Time

F16. 4.—Evolution of the stock of NMS migrants in EU-15 countries by population share
(percent). The solid lines show the evolution of this share with actual changes to trade and
migration policies. The dashed lines show the evolution with trade and migration policies
unchanged. a, Results for all migrants (employed and nonemployed). b, Results for high-
and low-skilled households (as a share of high- and low-skilled populations, respectively).
Time is expressed in years.
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TABLE 5
MiGRATION EFrECTS: CHANGE IN THE STOCK OF NMS NaTionats in EU-15
AL NMS Low SkiLL G SkiLL
EU Trade Policy EU Trade Policy EU Trade Policy
Enlargemen t Unchz 1 Enl t Unct 1 Enlargement Unchanged

(1) (2) (3) (4) (5) (6)
2002 0 0 0 0 0 0
2007 054 055 .065 065 .010 013
2015 274 277 307 .308 142 149
Steady state 1.654 1.671 1.797 1.810 1.074 1.106

Note—Values in cols. 1, 3, and 5 show the percentage point change in the share of low-skilled and high-skilled NMS nationals in EU-15 countries due to
the 2004 EU enlargement. Columns 2, 4, and 6 report the effects in the absence of trade policy changes.
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TABLE 6
ErrecTs OF THE EU ENLARGEMENT ON NONEMPLOYMENT SHARES
ALL HOUSEHOLDS Low SkiLL Hicn SKiLL
EU-15 NMS EU-15 NMS EU-15 NMS
(1) (2) (3) (4) (5) (6)
2002 0 0 0 0 0 0
2007 —.058 —.328 —.065 —.350 —.038 —.107
2015 —.096 —.730 —.114 —.801  —.046  —.147
Steady state —.098 —1.881 —143  —2117 —.038 —.283

Notes.—Values indicate the percentage point change in the share of nonemployed
households due to the EU enlargement.
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TABLE 7
‘WELFARE EFFECTS OF TRADE AND MIGRATION POLICIES

EU Only Changes to Only Changes to
Enlargement Trade Policy Migration Policy
(1) (2) (3)
EU-15:
High skill 136 146 —.014
Low skill .020 094 —.076
Aggregate 043 105 —.064
NMS:
High skill 1.701 .bb2 1.079
Low skill 1.099 .328 755
Aggregate 1.170 354 793
Europe:
Aggregate .233 147 .081

Notes.—Values indicate the percentage change in welfare, measured as consump-
tion equivalent, from changes to migration and trade policies. Column 1 presents the welfare
effects due to changes in migration and trade policies, col. 2 presents the welfare effects from
only changes to trade policies, and col. 3 shows the welfare effects due to only changes to mi-
gration policy. Aggregate cffects are calculated as the population-weighted average of the
high- and low-skilled households.
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TABLE 8
TRADE OPENNESS AND WELFARE EFFECTS OF MIGRATION PoLicy

Only Changes to Changes to Migration Changes to Migration
Migration Policy Policy under Trade Autarky Policy under Free Trade
2)

EU-15:
High skill —.014 .008 —.015
Low skill —.076 —.063 —.077
Aggregate —.064 —.049 —.065
NMS:
High skill 1.079 1.009 1.086
Low skill 755 718 758
Aggregate 793 752 797
Europe:
Aggregate .081 .087 .081

Notes.—Values show the percentage change in welfare, measured as consumption
equivalent, due to the actual change to migration policy. Column 1 presents the welfare
cffects under the actual level of trade openness, col. 2 shows the welfare effects under trade
autarky, and col. 3 shows the welfare effects under free trade.
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#r (external validity).

HES: (RUC) Goods and Factor Market Integration 2021-11-27 48 /54



P BRI AR E R R
o BRIMIEFME: XFRHBOR. B REBUR MM &

2, ne

il _ il jo i,jo jo
vn7s7t =1In Gs,t + maX{j,o}]].V:Lo:e {BE |:U?n,s,t+1:| - mn,s,t + Ven,s,t

i = (14 7t
o fEFEI— LR, NREBHAS A R X AF 2 AR RSO R A [

T — R A8 1 4 b R T T

o BifmHi— Ak (M RIASL B HBOR) M TARM XIGFLFL, 5EPREG
FRERELE MHEL AN — 20

o WRWH— AW 19730 ) i sl FLAG, SE L HBRAERERRIF B DI
P 1 R b v L0005 DA G R 7 ) B e B
LHORF-, HLid A GDP, HE Y b= RARF o

o NOWAMSZEZ A Sy dismigmds, L LPOKFHBUNTES, ThH™ 4%
ASES BB, XY A2 GDP R B AR 471 1A B PRI RSB o

HES: (RUC) Goods and Factor Market Integration 2021-11-27 49 /54



P BRI o BRSO %

o NNz RimHREHH, B—MAFTREBEEICEHUSR .

o WRMHM—IMHIR “LEBBAER T4 MRS, HHBATY X
JR M B 7R

o NIWN P17 30 2 52 FRe AR P WY P15 7
o MRS A EL A HREES Ty KRR Tl g ?

HES: (RUC) Goods and Factor Market Integration 2021-11-27 50 /54



0,
<5
235
IE A S
o M S0 b
g 1 5 5
R XGRS
T T :
NS o
2B xm =
=
W TERS
W
T

c
2
2
[
%
E;
E
"
g
=
5
s
<]
8
g
3
&
-
2
&
"
4
o
o
o

i %%GDPLLE (%)

=
3

AZHAT R
GDP: T

b2
Sl A

Uit Tty
ISP il i
G717

HHAf 426 53

e AR 2 S (e

16%
14%
12%
10%
8%
6%
4%
2%
0%

P BRI o BRSO %




Wit BREEY I b E RS s
o K HAM A QM XA /= SAEHE = BRRN, (MK ZRM\AY
GDP ZR#9E# /M (Li and Lu, 2021).

Figure 8. Comparison of economic activities and population concentration in the US,
China, and Japan, 20002017
a. Metropolitan statistical areas in the US b. Administrative cities in China
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