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Abstract

We develop a two-country labor search model in which a multinational firm engages in
production sharing by hiring both domestic and foreign labor in order to produce. The key
innovation is the sequential nature of wage bargaining which allows the multinational to use
the possibility of shifting production overseas as part of its outside option in wage negotiations.
Within this environment, we derive a model-based estimate of the aggregate effect of the threat
of offshoring on global wages and labor market allocations. We find that while the threat of
offshoring lowers wages by as much as 5 percent in the source country, this lower wage reduces
the unemployment rate by roughly 3 percentage points. In constrast, the threat of offshoring
raises wages in the recipient country by 6 percent leading to an increase in the unemployment
rate of 2 percentage points. These effects occur despite the fact that the existing amount of
offshoring is calibrated to be very small in our model economy..
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1 Introduction

Does the threat of offshoring have an important effect on wages and unemployment? Surveys
generally indicate that the public thinks so.! A 2004 AP poll reported that nearly 70 percent of
Americans think offshoring hurts the US economy. Moreover, anecdotal evidence supports this
perception. In September 2010, Sergio Marchionne, CEO of the Italian automaker Fiat, explicitly
threatened to pull all production out of Italy and offshore it to lower-cost plants located in Serbia
and Poland and obtained major concessions from the unions in labor negotiations. 2 Clearly, in an
environment of increased globalization the ease with which multinational firms can move production
plants offshore should strengthen their outside options in wage negotiations.

Yet, standard models of international macroeconomics are ill-suited to capture some important
channels through which offshoring can impact labor market outcomes. For instance, labor markets
in standard models are assumed to be perfectly competitive and wages are determined in spot
markets. As a result, fear that a firm may relocate a job abroad doesn’t enter into the wage
determination process in those frameworks. Yet, as the Fiat example suggests, one channel through
which offshoring may have an important impact on wages is via the associated loss in workers’
bargaining power and the decline in economic rent that accrues to them. In a recent attempt to
quantify this channel, Blinder (2009) estimates that offshorability in the services sector, that is,
the characteristics of a job that makes it more likely to be offshored, may lower wages by up to 14
percent for the service jobs most at risk of being moved abroad.

In this paper, we complement this empirical work by analyzing the effect of the threat of
offshoring on wages and unemployment in an open economy model in which the labor market is
subject to search frictions a la Mortensen/Pissarides and in which firms and workers bargaining
over wages. Wage bargaining is essential to modeling the threat of offshoring. In our framework,
multinational firms need to post vacancies to fill job openings, but can do so either in the domestic
or foreign markets. Since firms operate both domestic and foreign plants, offshoring in our model
captures an intra-firm production-sharing activity whereby the parent company is able to shift
production from the domestic country to its foreign affiliates.

Within this environment, we model the threat of offshoring by introducing a sequential matching
problem where firms first post vacancies in the domestic market (the day market), but have the
outside option of waiting to subsequently fill the vacancies with foreign workers (the night market).

We show that as a result of these sequential labor markets, the ability of the firm to exercise the

'Not surprisingly, this sentiment has worked its way into the political arena. Mankiw and Swagel (2005) called
offshoring the single most important, and least understood, economic issue for the 2004 US presidential campaign.
Most recently, in late 2010, the Obama administration proposed legislation, the Creating American Jobs and End

Offshoring Act, that would impose a direct tax on firms that are engaged in offshoring domestic jobs.
2 “Fiat: Marchionne’s gamble”, Financial Times, Sept. 29, 2010.



outside option of offshoring production is taken into account in the wage bargaining process and,
ceteris paribus, lowers negotiated domestic wages. In contrast, the downward effect of offshoring on
wages disappears if we assume that the domestic and foreign labor markets clear simultaneously.
To isolate the effect of the threat of offshoring on labor market conditions, we can therefore look at
the difference in equilibrium prices and allocations between the sequential and simultaneous labor
market structures.

Our main result is that the threat of offshoring production can put significant downward pressure
on wages in the source country, even if the existing amount of offshoring is very small. In our model,
offshored production accounts for only one percent of total output,.but the possibility that jobs may
be offshored lowers domestic wages by up to 5 percent compared to a world in which firms and
workers do not internalize this outside option in the bargaining process. As a result of the fall in
wages, the unemployment rate falls substantially, declining between 2 to 3 percentage points. For
the foreign country, the recipient of offshored jobs, we find a quantitatively larger effect on wages,
with the threat of offshoring raising wages roughly 6 percent.

Our paper adds to a young literature that builds on Davidson, Martin, and Matusz (1988) by
embedding labor market search frictions into open economy models (see, e.g., Helpman and Itskhoki
(forthcoming), Helpman, Itskhoki, and Redding (forthcoming), Boz, Durdu, and Li (2009), Dutt,
Mitra, and Ranjan (2009), and Mitra and Ranjan (2010)). Much of this work has concentrated on
the impact of labor market frictions on trade flows, although Mitra and Ranjan (2010) explicitly
considers offshoring. Our work, like Felbermayr, Prat, and Schmerer (2010), differs in that it focuses
instead on wage formation. In particular, what is unique about our work is that by concentrating
specifically on the impact of the threat of offshoring on wage negotiation outcomes we are able
to provide a model-based answer to a policy-relevant question that has thus far proved largely
elusive. To this end, our model is also related to the earlier work of Borjas and Ramey (1995) who
studied the impact of trade on firms’ rent, wages, and employment in a model in which firms and
unions bargain over pay and the number of workers employed. Finally, our results complement the
perviously mentioned empirical findings of Blinder (2009) who classifies the offshorability of jobs
and its impact on wages and employment.

The idea that the value of outside options is important in wage negotiations has recently been
challenged by Hall and Milgrom (2008). They argue that threatening to walk away from the
negotiating table once a match has been formed is not credible. Instead, the more credible threat
is to extend bargaining: job-seekers’ best option is to try to hold on for a better deal, while
firms should delay negotiations as long as possible. This approach to wage bargaining lowers
the influence of outside options on negotiated outcomes and is useful for solving the well known

Shimer (2006) puzzle in dynamic labor search models. However, in the case of the firms’ ability



to move production offshore, the value of offshoring may be so high that the threat of terminating
employment becomes credible as demonstrated by Fiat’s threat to Italian workers. Moreover, using
Swedish data, Lachowska (2010) presents empirical evidence indicating that outside options are
important in the wage formation process.

The remainder of this paper is organized as follows. The next section presents the model.
Section 3 describes the baseline calibration and presents the main results. In Section 77 we examine
how the threat of offshoring influences the response of global wages and labor market allocations

to a trade liberalization. Finally, Section 4 concludes.

2 The Model

We extend the textbook Pissarides (2000) labor search model to a two country setting. The key
innovation is to introduce a multinational that engages in international production sharing into
the model. The ability of the multinational to shift production internationally acts as an outside
option in wage negotiations with workers. It is through this outside option that we introduce the
threat effect of offshoring on global wages and labor market allocations. We assume that only the

Home firms operates multinationally and is able to offshore production.

2.1 Households

There is a continuum of identical households in both the Home and Foreign economy. The rep-
resentative household in each country consists of a continuum of measure one of family members.
During a given time period, each member of the household either works, is actively searching for
a job, or is out of the labor force enjoying leisure. Individuals in the Home country search for
jobs with domestic firms while individuals in the Foreign country optimally allocate search activity
across two separate labor markets: one for jobs in foreign-owned firms and one for offshored jobs
in the foreign plant of the Home multinational, respectively. We rule out on-the-job search and
assume that total household income in each country is divided evenly amongst all individuals, so
each individual within a country has the same consumption. This later assumption follows An-
dolfatto (1996) and Merz (1995) and is common in general equilibrium search-theoretic models of
labor markets.

Aggregate consumption in the Home country is measured by a composite consumption index

that is a CES aggregate of both a domestic and foreign final good
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where the parameter A\ € (0,1) governs the share of the Home final good in the composite con-



sumption index and ¢ > 0 is the constant elasticity of substitution between the Home and Foreign
final good, cn+ and cp ¢, respectively. There exists an identical consumption index denoting For-
eign aggregate consumption, c¢;, which aggregates Foreign consumption of the Home and Foreign
produced final goods, cl*{’t and ci'ii, respectively.

We normalize py s = 1, so that all goods are valued in terms of the Home produced final good.
With this normalization, the aggregate consumption-based price index in the Home country is given
by

p= (A (12t 9) 0 @

where pr; is the price of imports from the Foreign country relative to the price of domestically
produced goods. Equivalently, pr; is the terms of trade for the Home country.

Demand functions for the Home and Foreign final consumption goods are given by

1\ ~¢
CHt = A (—) ciyerp = (1= A) <]ﬁ> Ct, (3)
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An atomistic individual in the representative household is engaged in one of three activities:
work, actively searching for employment, or enjoying leisure. Since the foreign firm does not operate
in the home country, Home workers only serach for jobs in Home firms. In terms of notation, let
sy, denote the time spent searching by agents in the Home country to achieve the desired level of

employment with the domestic firm, ny ;. The utility of the representative household is given by

Eo Y B [ulee) = h (s +nme)] (4)
t=0

We assume that households can purchase state-contingent bonds b;11 that are traded inter-
nationally, so that asset markets are complete. The household chooses sequences of consumption,
investment, real bond holdings, and search activity to maximize lifetime utility subject to an infinite

sequence of flow budget constraints
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where: p; is the aggregate price index in the Home country (as defined above); k; is capital; d is the
rate of depreciation of the capital stock; wy is the real wage paid to a worker in the Home country;
is the unemployment benefit that accrues to individuals actively searching for employment; py 41
is the price of an asset that pays one unit of the domestic consumption good in a particular state
of nature at time t + 1; rf is the return on a unit of capital; and, finally, d; denotes the dividend
paid to households by intermediate goods producing firms.

The household also faces perceived laws of motion for the number of jobs at domestic firms.

nHt+1 = (1 — p)nu e + su k" (Ome) (6)



The probability that a searching individual will be matched in a job operated by the domestic
intermediate goods producing firm is £* (6w ¢), which in turn depends on labor market tightness.
Labor market tightness is defined as 6, = v;/s;, where v; is the number of vacancies posted by
Home intermediate goods producing firm in the Home labor market. Finally, with fixed probability
p=p°+ (1 —p°)p"™, which is known to both households and firms, an existing domestic job in the
Home country is terminated at the beginning of period ¢. As will be discussed in more detail when
describing the firm’s problem, job termination may occur as a result of an existing job becoming
obsolete, which occurs with probability p°. Alternatively, even if a job remains operable, separation
may occur with probability p”.

As shown in Appendix A, combining the first order conditions on sy ¢ and ny ¢ yields an optimal

search condition in the labor market for domestic intermediate goods production
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where we have used the notation [ fp; = sy, + nu ¢ to denote labor force participation.
In turn, we can let Wy ¢ be the value to a worker of a domestic job and let Uy ¢ be the value

of unemployment. Define the value of a domestic job to a domestic worker, Wy ¢, as
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which says that the value of work in the domestic job market is the wage the worker earns from
supplying domestic labor to the domestic firm net of the disutility of labor effort plus the con-
tinuation value of being in an employment relationship with a domestic firm. The continuation
value takes into account the fact that the job may or may not survive exogenous job destruction
in order to continue producing tomorrow. If the job does survive it brings in continuation value
Wi t+1, but if it does not the worker will receive continuation value Uy 41, which is the value of
unemployment at the beginning of period ¢ + 1.

Similalry, define the value of unemployment in the beginning of the period, Uy ¢, as

h/(lfpt)

u/(ct)/pt + by [At+1|t ((1 — P)kw(QH,t)WH’tJrl + (1 - kw(GHJ)(l — p)) UH,t+1)] (9)

Upt=x—

which says that with probability k" (0y ¢) the worker gets a job today. If he does get a job today he
receives the unemployment benefit and suffers disutility of search, before getting the continuation
value of the job tomorrow, provided it survives to produce. On the other hand, if the worker doesn’t

get a job today, he gets the continuation value of unemployment tomorrow.



2.1.1 Foreign Households

The Foreign household solve a similar problem but it involves allocating search activity across two
labor markets: the one for jobs in the foreign-owned firms and the one for offshored jobs by the
Home multinational. Hereafter, we will use foreign jobs to denote jobs in foreign-owned firms. In
the morning, unemployed workers are sent to search for Foreign jobs and for offshored jobs by the
multinational. In terms of notation, let siﬁﬂyt denote search activity in the market for foreign jobs,
and let sy, denote search activity in the market for offshored jobs. If the search activity in the
morning doesn’t result in a match, we assume that, in the evening, the unemployed workers can
search for offshored jobs. As a result, Foreign jobs, ny ;, and offshored jobs, nj; ;, evolve according

to the following laws of motions

”E,tﬂ =(1- P*)nf?,t + Sf?,tkw(gf“,t) (10)

and
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where 0 ; (07 ;) represents the degree of labor market tightness in the morning markets for foreign
(offshored) jobs. In turn, ’9}*“ denote the degree of tightness in the offshore market in the evening.

While the law of motion for nj has a similar interpretation to that for ny above, the law
of motion for jobs in the offshored market takes into account that unsuccessful job searchers
in the morning’s markets can search for offshored jobs in the evening market. An unsuccessful
searcher in the morning’s Foreign market can find an offshored job in the evening with probability
(1— k(05 ) kw(é;t) Similarly, an unsuccessful searcher in the morning’s offshore market can
find an offshored job in the evening with probability (1 — k‘“’(@l*u)) kv (5;”)

The foreign household also invests in two different capital stocks, one for use in domestic jobs,
k;ﬂtv rented to the Foreign firm at rate r;‘ckt and one for use in offshored jobs, ky, ;. rented to the
multinational at rate r;’;’“t Optimization on the part of the Foreign household will yields an analogue
to equation 77, as well as two arbitrage conditions analogous to equation 77, and two optimal search
conditions analogous to equation 7. Details for the solution of the Foreign household’s optimization
problem are given in Appendix A.

Because unsuccessful Foreign searchers in the day market for Foreign jobs can search for off-
shored jobs in the night market, the definitions of the value functions for the Foreign worker differs
from those of the Home worker. Let Up ; the value of unsuccessful search in the market for Foreign

jobs. In the appendix we show that Uit evolves as
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Notice that if an unemployed worker in the day market fails to make a match, which occurs with
probability (1 — kw(%’t)), he still gets the value of search in the market for offshored jobs, ﬁf_lt

Similalry, let W ¢ be the value to a worker of a domestic job, which is given by

W (Lfpy)
Wi, = wh, — ——L2
Fe T TG g

which has a similar interpretation as above (8).

+ Ei { e (L= ) Wi g g + p*Uik?,t—i—l)} (13)

2.2 Production

Firms in the Home country are multinationals in the sense that they engage in international produc-
tion sharing. The multinational operates plants in both countries which produce an intermediate
input using both capital and labor. The intermediate inputs are then processed into a final good
in the Home country, and this final good is, in turn, sold internationally. In contrast, firms in the
Foreign country produce domestically, so offshoring activity is assumed to be North-South only.
Regardless of where production takes place, intermediate goods producing plants must undergo
a costly hiring process for labor in a frictional market. Labor is then matched with capital, which
is rented from domestic households in a frictionless market, and the two inputs are then used to
produce the intermediate good. To match a worker with capital, plants in either country must first
create a position by paying a sunk entry cost which involves putting a stock of capital in place
for the worker to use in production.? Once a position is created and capital is put in place, it
must then be filled with a worker, which requires posting a vacancy in a frictional labor market.
Only after a vacant position is filled does production take place. We assume that the multinational
respects local labor market institutions and pay workers a domestic currency wage when engaging

in offshore production activity.

2.2.1 The Home Multinational Firm

The multinational firm residing in the Home country produces final output, denoted ¥, using inter-
mediate goods produced both domestically, yu ¢, and abroad, yg ;. Intermediate goods are produced
at domestic plants using Home labor and capital, yg ; = zr tg(nm 4+, ku ) and at foreign plants using

Foreign labor and capital, yI*Lt = zitg(nRt, k‘i‘_‘u), where zp ¢ and zjj, are technology shocks that

#This aspect of the model builds on Fujita and Ramey (2006) and Rosen and Wasmer (2005).



potentially differ across the multinational’s domestic and foreign plants. The intermediate good
produced by the foreign plant is potentially subject to an iceberg shipping cost, denoted T, so
that in terms of general notation, the technology for the production of the final good is given by
Yt = f(yme, (1 — T)ygi,). Once the intermediate goods are combined, the final output is sold in
perfectly competitive goods markets both at home and abroad.

The multinational’s optimization problem is to choose sequences of capital input and vacancy
postings in each of the two distinctive labor markets to hit a target level of employment both domes-
tically and abroad. The goal is to maximize discounted lifetime profits subject to the production

technology and the respective perceived laws of motion for employment:

oo
A *
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subject to:
ynt = 2n,¢9(nme, kut) (15)
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nie = (U= p i, + (U= kT O )6 By oms + (B (0 ) + (1= B O D) Or) ) v (18)

As mentioned above, the wage paid to Foreign workers is paid in units of the foreign currency, so
the intermediate goods producing firm must internalize movements in the real exchange rate, g,
when making its optimal offshoring decision. The firms also faces taxes on its wage bills at Home
and abroad, as well as on their vacancy-posting costs. We will use these tx instruments below to
conduct policy experiments. Note that vacancy postings in the Foreign labor market, vat, are a
drain on real resources in the Home country.

The probability that a job posting will be matched with a Home worker in the domestic labor
market and a Foreign worker employed in a job offshored from the Home country is given by
k' (0u,) and k' (0f1+), respectively. The parameters vy and 7 denote the vacancy posting cost
in the Home and Foreign market, respectively. Employment in the Home market is perceived by
the firm to evolve according to (17), which says that employment at ¢ + 1 depends on the number
of remaining jobs today plus the number of matches the firms expect to make by posting vy ¢
vacancies. Expression (18) has a similar interpretation, but it takes into account the fact that
an unfilled vacancy in the morning Home market, which is expected by the firm to occur with
probability (1 — k/(fu)), can be offshored in the evening market and result in an employment

relationship with probability kf (5;0 Similalry, vacancies posted in the day’s offshored market



result in a match with probability &/ (051 +). With probability (1 — k! (0f1,4)) the firm doesn’t find
a match in this market and it can search again in the evening market, finding a worker with the
probability &/ (51*“)

As shown in the appendix, the efficiency condition for vy, and Uﬁtimply the following relation-

ships:
o (L =73 )7 — pir (1 — kf(QH,t))kf(gH,t) (19)
H,t kf (O )
and (1 )y
* _TH’ 7
. t (20)

(4 0f1,) + (1 = B O D Br1.))

where pyy, and pfy , are the multipliers on (17) and (18), which capture the firm’s costs of creating
an extra vacancy in the two markets. Substituting (19) into equation (19) shows that the vacancy-
creation cost in the Home market is reduced by the firm’s ability to rollover an unfilled vacancy

abroad. An unfilled vacancy in the Home market occurs with probability (1—&7(f1)). Rolling over
1

(k7 O,0)+(—kS (05 DK O 1))

As shown in Appendix B, the first order conditions for vy ; and vy, can be substituted into the

that vacancy abroad costs (1 — Tﬁt)y* and its expected duration is

efficiency conditions for employment, ng ; and nj; ,,to obtain vacancy posting conditions necessary

to fill operable, vacant jobs. The vacancy posting condition in the Home market is given by

(1= 7y = i (L= K O O) | A
7 = L [ Dgrape =7 o )V i 401 (A=K7 (On,e41)) K7 (On 141)
k (QH,t) +(1 B p) ( S . t;fl(eﬂ,ﬂrl) -
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Similarly, the vacancy posting condition for filling vacant, operable offshored jobs

(L=71H ) fager = (1= T 1 )@ wi 4y
* 7 * ¥ - Et At+1|t +(1 - p*) (1772;}’“1)7*
</€f((9H,t) +(1- kf(HH,t))kf(HH,t)) (kf(el’f[’tJrl)_F(l_kf(gaurl))kf(g;”rl))
(22)

The vacancy posting conditions simply say that, at the optimal choice, once a position is created

the cost incurred by the firm to post vacancies in order to fill the vacant position is equated to the
discounted expected value of profits from the match.

Finally, the optimal capital demand equations are given by

Frat = T4 (23)
and
frg = @iy (24)
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Let Jy ¢ be the value to the multinational firm of a domestic worker and let V¢ be the value of

an unfilled vacancy opened by the multinational in the domestic job market. Define Jy t as

Jie = foge — (L= Dwne + By [Apap (1= p)Tues1 + p Vi) (25)

which says that the value of a domestic job is equal to the additional revenue the firms gets from
additional production net of the wage that the firm must pay the additional worker. The firm also
gets a continuation value from the formation of a job, which yields production tomorrow if the job
survives. If it doesn’t, then the firm gets the continuation value of the vacancy posting tomorrow.

Define the value of an unfilled match, Vy ¢, as

Ve = —(1—=7h)7+k One)Ee [Argape (L= p) I gr1 + pViea)] (26)
+ (1= ¥ 0n0) Vi

The value of a vacancy is the posting cost plus the continuation value of a matched vacancy provided
it survives to produce in the next period weighted by the probability that the match is made. If
the match does not survive, the unfilled vacancy continues to have value since under sequential
bargaining a vacancy that is unfilled in the market for domestic workers can be posted in the
offshore labor market in the evening and has a value \7{11:

Similarly, let Jj; ¢ be the value of an offshore worker to the multinational firm. Define the value

to a firm of an offshored job as

JITI,t = fnl*{,t —(1- Tﬁft)%wfl,t + Ly [At+1\t ((1 - P*)JI*{,tH + pVI*{,t—H)]

Notice that if a match does not survive, the firm gets the continuation value from being able to
post a vacancy in the following day market for Home jobs,Vy t41.

Finally, define the value of an unfilled vacancy posted in the Foreign labor market, Vj ,, as
Vl*{,t = —(1- Tﬁ,t)’}’* + kf(gﬁ,t)Et [At+1|t(1 - ﬁ*)JI*{,tH + P*Vl*{,tﬂ] (27)
+ (1K Ohe)) Vi
With probability (1 — kf (0f1;)) a vacancy posted in the day’s offshored job market remains
unfilled and has value {/‘I*{t
2.2.2 The Foreign Firm

The firm in the Foreign country transforms a domestically-produced intermediate good, yg ;, into
a final good, y;. The intermediate good is produced in a domestic plant using Foreign labor and
capital, so that yp , = z§7tg*(n}7t, k}’;t) Intermediate goods are transformed unit-for-unit into the

final good, so that y; = f(yp,) = ¥ ;-

11



The foreign firm’s optimization problem is to choose sequences of capital input and vacancy
postings to hit a target level of domestic employment. The goal is to maximize discounted lifetime

profits subject to the production technology and the law of motion for domestic employment.

oo

1 = 3 65 [F(0ta) = b = v ki =i (28)
t=0
subject to:
i = 7 49k 1 K ) (29)
M a1 = (1= o' + b k7 (05, (30)

where the probability that a job posting will be matched with a Foreign worker in the foreign labor
market is given by k' (0f,+) and 75 denotes the vacancy posting cost in the Foreign labor market.

The optimal capital accumulation equation is given by
it =THy (31)

and the vacancy posting condition for the Foreign firm is given by

VE [ " < ] N
* = Et A f “t+1 — WE 41 + (1 —-—p ) * ) (32)
kI (0% ) AR AN i kS (0F 411)
where pif , is the multiplier on equation (30) and is equal to Wi) at an optimum.
) F,t

Let Ji ¢ be the value of a foreign worker to the foreign firm given by
I = fapt —wp, + By [Aﬁut (L= p") I pa + p*V;,t—H)}
And define the value to a Foreign firm of an unfilled vacancy in the foreign labor market as

Vi = =7+ B [ (U= 90R OF )5 1) + (1= (1= 00 (05 ) Vi |

2.3 Entry

As discussed in Fujita and Ramey (2007), a consequence of introducing the entry cost is that
vacancies become a state variable.* The law of motion for vacancies posted by the multinational

in the Home labor market is given by:

it = (1= p2)p" e + (1 — p%) (1 = k7 (0m,)) (1 — k7 (B110) Jom ¢ + ner (33)

*Fujita and Ramey (2007) introduced an exogenous fixed cost of vacancy creation to introduce persistence into
vacancy postings over the business cycle in an effort to better fit the data. Our purposes for introducing (an
endogenous) cost of entry is entirely different. In our paper, for the threat of offshoring to have any effect it must be
the case that free entry does not drive the value of the vacancy to zero in the steady state. Thus, our reasoning for

introducing this feature into the model is totally different from Fujita and Ramey (2007).
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which simply says that the stock of vacancies tomorrow is equal to newly opened vacancies resulting
from existing non-obsolescent jobs that have exogenously separated (which occurs with probability
(1 —p°)p™) plus the stock of unfilled vacancies (in either the morning or evening markets) for non-
obsolescent jobs from today (which occurs with probability (1 — p°)(1 — k(O 4))(1 — k:f(gl*{t))),
plus the vacancies associated with new entrants into the market, ney t1.

Free entry by the multinational into the Home labor market drives the value of an unfilled
vacancy to the creation cost, which is given by the cost of putting capital in place. The free entry

condition for the Home domestic labor market is given by
Vi = Tﬁ,tkH,t (34)

where: Vi 4 is the value of an unfilled domestic vacancy to the Home multinational as defined above.
Taken together, equations 33 and 34 pin down the value of an open vacancy and the number of
entrants in the Home labor market.

Similarly, the law of motion for vacancies posted by the multinational in the offshore labor

market is given by

Vi = (1= p2)p" mip + (1= o) (1 = BT (031,)) (1 = k7 (O, ) vt + mefr (35)

and the free entry condition is given by
Vﬁk,t = Qtrll?litkikl,t (36)

Finally, the law of motion for vacancies posted by the Foreign firm is

Ve = (L= p")p" gy + (L= p7 ) (1= K (05 4))vb ¢ + 1€k (37)

and the free entry condition is given by
Vﬁt = r{?ftkfé?t (38)

2.4 Matching Technology

Matches between unemployed individuals searching for jobs and firms searching to fill vacancies are
formed according to a matching technology. There are three distinct labor markets in this model
and each one requires its own matching function. All take a similar form.

Letting m(sq.+, vi,¢) denote matches between the Home intermediate goods producing firm and

Home workers, the evolution of total domestic employment in the Home country is given by

ni, 41 = (1 — p)nm,e + m(sm,e, va,e) (39)
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Using similar notation, the evolution of matches between Foreign workers employed by Foreign
firms is given by

g1 = (L= p*)np ¢+ mlst , vp ) (40)

Finally, the evolution of offshored jobs from the Home country is given by

niliLt-f—l =(1- P)nl*{,t + m(sl*u, Uth) + m(gﬁta 5;171:)» (41)

The amount of searchers in the market for offshored jobs in the evening is given by s, = (1 —
¥ (0p4)sk, + (1 — k¥(0514))sfy ;- the sum of unsuccessful searchers in the morning markets.
Similarly, the amount of vacancies in the evening is the sum of unfilled vacancies in the morning

markets: 51’51725 =(1- kf(eH,t))UH,t +(1— kf(eﬁ,t))vﬁ,t'

2.5 Wage Determination

The wage paid in any given job is determined in via Nash bargain between a matched worker and
firm pair. The equilibrium of the economy has a total of three wages: two paid by the multinational
paid to domestic and offshore workers, respectively, and one paid by the Foreign firm to domestic
workers.

In terms of notation, for the Home household let Wy ; denote the value of a domestic job
and let Uy denote the value of the outside option, unemployment. For the Home multinational,
let Jy ¢ denote the value of a domestic operable job and let Vi1 ; denote the value of the outside
option, unemployment. Hence, the value of a domestic job to the Home household (workers) is
given by S}’{"?Erkers = Wha, — Un,; and the value to the Home multinational (firm) is given by
Sgr{“ = Ju, — Virt. The analogous variables in for the Foreign domestic labor market are given by
lef,t, U§7t, JE,t’ V;,w defining the surpluses Si}’forkers, and S;’Erms for the Foreign household and
the firm, respectively. Finally, the value of an offshored job to the Foreign household is given by
Wi ; while the outside option is denoted Uf; ;, giving rise to the value of an offshored job Sﬁfzorkers
For the Home multinational, the value of an offshored job is denoted Jfth while the outside option
is given by Vjj;, defining the surplus Sﬁirms. A key thing to note is that the outside option of
walking away from a domestic labor market match potentially differs from the outside option of
walking away from an international labor market match.

Two alternative economies are considered. In both firms engage in offshoring activity; instead,
what differentiates the two economies is whether or not the possibility of engaging in an international
employment relationship can be used as an outside option (threat) in domestic wage negotiations

(or vice versa). We discuss this more in the following two subsections describing the economy with

sequential versus simultaneous wage bargaining, respectively.
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2.5.1 Simultaneous Wage Bargaining (No Threat of Offshoring)

We begin with an economy in which bargaining in the market for domestic jobs occurs simultane-
ously with bargaining in the market for offshored jobs. In this setup, the simultaneous nature of
wage negotiations implies that the participation in the market for offshored (domestic) jobs does
not factor into the outside option of firms and workers engaged in domestic (international) wage
negotiations.

Under simultaneous bargaining, the wage for domestic workers employed by the multinational
in the Home country is given by

1—n Ul

1—7% 42
WHt 1-— nTﬁth + 1-— nTﬁjt (f"’“t +( THat)’y) (42)
Ll— E; |A 11—k (0 Gfirms
+ — (1= p)Ey | Ay (0m,t))SH 41
1-— NTH ¢
1 _
— (1= ) By [ A1 — K (On.)) S
1 — nTHﬂf )

The wage for domestic workers employed by the Foreign firm is given by

L= . n
* _ * * 43
Ukt = T X T (fnge +77) (43)
+77—*(1 - *)E A* (1 _ kf(@* ))S*ﬁrms
= Pt | Byt F,t))OF t+1
H,t
1-— 7]* * * w [ n* *wor ker s
T (L= P E [ 1 (1 = K (0% 1))SE 101 }
M THt
Finally, the wage for Foreign workers employed in an offshored job by the Home multinational
is given by
1 _ * *
why = . X+ : (Fugee + (L= 7iE07H) (44)
L=y (1= =rip)a) 1= (1= -7i)a)
- 7 (1—p")Ex [At+1|t (1 - kf(el*{,t)) Sﬁﬁgﬂs}
L= (1= (1= i)
1—n*

—— (1= ") By [y, (1= K" (05, )) STt
L= (1 -(1- 7'1{%)‘]75)

The general structure of all the Nash wage solutions under simultaneous bargaining is that the
wage is a weighted average of the marginal productivity of an additional worker and the outside
option of the worker. With regard to outside options under simultaneous bargaining, if the worker
walks away from a match he/she receives the unemployment benefit, whereas if the firm walks away
from a match it receives the value of an unfilled vacancy, which as shown in section 2.3 is driven

to the sunk cost of creating the position in the first place through free entry.
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2.5.2 Sequential Wage Bargaining (Threat of Offshoring)

The threat of offshoring is modeled through the introduction of a sequential bargaining problem
whereby, in any given period, bargaining in purely domestic employment relationships (ie, domestic
workers matched with domestic firms) occurs prior to bargaining in international employment
relationships (ie, domestic firms matched with foreign workers). Thus, if a searching firm (worker)
fails to match in the market for domestic employment there is always the possibility of subsequently
making a match in the market for offshored jobs within the same period. In this setup, both sides
of the search market take into account the possibility of entering into an employment relationship
with a foreign worker (firm) in the respective outside option that enters into wage negotiations.
Under sequential bargaining, the wage for domestic employment relationships in the Home

country is given by

1—n n f
= n 1—7% 1—-k(0 1— 7))y 45
O e T wry (Font + Q=T )+ A=k )1 = 7i)7")  (45)
(1= ) Br [Avap(1 = 1 (0n,))STE
1-— NTH ¢
1- U h wor ker s
1 _UTﬁ,t(l p)Ey [At+1|t(1 E*(0wt))SH 1 }
n * o* rms
e (1= ) By [Arap (1= B (O, (B ) SR 1
1 NTH ¢

The wage for Foreign workers employed by the Foreign firm is given by

* 1_77*

Wpy = mx* + 0 (frze +77) (46)
H,t
n* oo | .
e (1 P B Ay (= (0 )8 |
’t -
1 —7]* * e w [k *wor ker s
T (1 0B [Af (1= K (0 ))SFE
H,t -
1- 77* * [ ¥ *
gy (L= p")Er [Afpqp(1— ’f“’(%,ﬁ)kw(@F,t)SFvﬁ‘,’&kirS}
H,t L

Finally, the wage for Foreign workers employed in an offshored job by the Home multinational

is given by
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* * * . XU * _ .f(p* ¥V *
v (1-7)x LT (Fo+ (1 =7V + (1= K (05.))(1 = 73207 )(47)
ey (1-0-ma) L= (1= (= 7i)a)
77* * * ¥ *

+ —— (1= ") B [Ny (1 K 031)) (1 ¥ @) ) Sifs]
L= (1= (0= e

1_77* * * w ([ Nk w/p* *wor ker

- —— (1= ") B [Afyo(1 = K (051,0)) (1 — K (B ) Sierte|
L—n (1 -(1- Tqut)Qt>

2.6 Equilibrium

Taking as given the trade costs, T, and government policy, {T?Lt, Tﬁft, Tqﬁ,t’ and Tﬁt}, a private

ey . . * *
sector equilibrium is made up of the endogenous processes {ct, ¢, Pot,t+1, Py yi1s TII?I " TIIfI " r}l‘% o

* * * * * * * * * * * *
kH,h kHﬂ:a kFJ? WH,t, wH7t> wF,p SH,t, 8H7t7 $F7t> 0H,t> 0H7t7 0F,t> NH. ¢, nH,tv nF7t> VH,t; VH7t7 VFJ» NEH t,
Dy . . .
nel*{,t, NEL 4y ZH ts 2145 z§7t, plt, %, qi} that satisfy: the risk sharing arrangement

A C) (48)

u*(cf)

the definitions of the price indexes in the Home and Foreign country (2 equations); the Home Euler

equation (??), and its Foreign counterpart (1 equation); the Home arbitrage condition given by
equation (?7) and its foreign counterparts (2 equations); optimal search behavior on the part of the
Home household, represented by equation (7), and the Foreign counterparts (2 equations); optimal
capital accumulation on the part of the Home firm, equations (23) and (24) and the Foreign
counterpart (1 equation); optimal search behavior for the Home firm, equations (21) and (22), and
the Foreign counterpart (1 equation); the wage equations, given by equations (??) through (44) in
absence of the threat of offshoring and by equations (45) through 47) when the threat of offshoring
is present; the laws of motion for vacancies and the free entry conditions, given by equations (33)
through (38); the laws of motion for employment, given by (39) through (41); and the exogenous

process for technology in each country;

ZHt = PLRH -1 T 0 (49)
2t = P10 (50)
Zpt = Pi2F 41 T 0 (51)

Finally, we have the resource constraints for each of the two countries, which are given below

for the Home and Foreign country, respectively.

gt ki), (= g i) = A (5 B ( + () _§CI> (52)

Dbt
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+hurr — (1= 0)ku, + VH,tVH,¢ T ’Yf{,t”ﬁ,t + Vignen s + Vﬁ‘,tnel*{’t

|~
* * * p’ - * * * *
fetgmie ki) = -0 (52) (aata) thia -0, (53)
t

+hf a1 — (L= 0%)kp ¢ + 5 vk ¢ + VE nek

Note that the total cost of entry into each market shows up in the resource constraint.

All told, the system is 34 equations in 34 unknowns.

3 Quantitative Analysis

In this section, we derive a model-based estimate of the quantitative magnitude of the effect that the
threat of offshoring has on global wages and labor market allocations. We begin with a description

of the baseline parameterization and then present the main results.

3.1 Calibration

The parameter values used in the baseline model are summarized in Table 1. The Home country
is calibrated to US data, where the existing labor search literature acts as a guide on parameter
values. For the Foreign country, we mostly use Mexican data to guide our calibration. Our strategy
is to parameterizethe foreign country so that its labor market is more rigid than the Home one.
According to the OECD index of employment protection, this description would apply to the
Mexican labor market relative to labor markets in the United States. In 2008, the OECD index
ranked the US labor market as the most flexible of the 40 countries studied, with Mexico’s labor
market being ranked one of the most rigid.

Production. The functional form of the production function for the final good produced by

the multinational is a CES aggregate of the domestic and offshored intermediate goods.

v = (D) + (1= 1) (vir,) ")

In contrast, Foreign final goods production is assumed to be linear, y; = z; ,yp ;. For the multi-
national, we assume ¥ = 0, so that production is a Cobb-Douglas aggregate of (imperfectly sub-
stitutable) domestic and offshored intermediate inputs. The share of domestically-produced inputs
into final production of the multinational is set to I' = 0.99, in line with the BEA’s data on the
sales of US multinationals’ affiliates in Mexico back to their US parent companies as a ratio of the

total sales of US parent companies.
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Intermediate goods production is a Cobb-Douglas aggregate of capital and labor input for plants

operated by the multinational (located domestically and abroad) and the Foreign firm, respectively.

_ a 1.l1-« * % __xa p¥l—a * % kot pxl—a*
YH,t = ZH,thﬂij,t Y = zH,th,tkH,t Yrt = P NF ¢ kF,t

Labor’s share for the multinational is set to @ = 0.7, while intermediate goods production in the
Foreign country is assumed to be more labor intensive, so that o* = 0.85. Note that we assume that
plants operated by the multinational located in the Foreign country use capital more intensively
than domestic plants operated by the Foreign firm.

With regard to technology, we assume that the level of aggregate technology is symmetric across
the two countries, so that zy = 2} = 2 = 1. This contrasts with much of the literature on off-
shoring in which technological differences are the primary source of offshoring activity. Nonetheless,
we impose this assumption in order to highlight the role of labor market institutions in driving the
(intensive) offshoring decision and, hence, the main results in the paper.

Captial Accumulation. The rate of depreciation for capital in both the Home and Foreign
country is 6 = §* = 0.02.

Preferences. The model is calibrated to quarterly data, so we set the subjective discount
factor to 8 = 8* = 0.99, yielding an annual real interest rate of about 4 percent.

The functional form for instantaneous utility is standard

1 . K 1+1/e
ulenUfp) =y " = e (54)

1
where the risk aversion parameter is set to o = ¢* = 2 for both the Home and Foreign household,
consistent with much of the existing literature.

For the subutility function over participation, we introduce asymmetry to reflect differences in
long run labor force participation rates observed across countries. We calibrate the Home country
to US data; specifically, we set ¢ = 0.18 following Arseneau and Chugh (2008) who showed that this
value for the elasticity of labor force participation with respect to the real wage delivers participation
dynamics over the business cycle that match the U.S. data. Similarly, the scale parameter is set
to kK = 18.6 to deliver a steady-state participation rate of 66 percent in the US. For the Foreign
country, we maintain a symmetric elasticity of participation, :* = 0.18, under the assumption that
the business cycle dynamics of participation do not differ much across countries. However, we
introduce asymmetry into the scale parameter in order to deliver a lower participation rate in the
Foreign country than in the US. We set x* = 58.7 to deliver a steady-state participation rate of
59.2 percent, which is the average in annual Mexican data (1980 to 2008) taken from the World
Bank World Development Indictors (WDI).

The elasticity of substitution between Home and Foreign goods in the final consumption basket

is symmetric across countries and set to ( = ¢* = 0.5. With regard to the weights of domestic and
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foreign goods in the final consumption good, A and A* are chosen so that the import to GDP ratio
is 12 and 26 percent in the Home and Foreign country, respectively. These numbers correspond to
the average share of imports in GDP for the US and Mexico (1980 to 2010), respectively, taken
from Haver Analytics.

Labor Markets. For each of the segmented labor markets (one in the Home country and two

in the Foreign country) we assume a Cobb-Douglas matching function of the following general form:

m(sg,v) = wsfvtl_g

For the Home country, the elasticity of matches with respect to unemployed job seekers is set to
¢ = 0.50, which is in the midpoint of estimates typically used in the literature and is in line with
results reported in Petrongolo and Pissarides (2001). Following much of the existing literature, we
impose symmetry between the elasticity of the matching function and the Home worker’s bargaining
power, so that n = 0.5. The job obsolescence rate is set to p® = 0.0075 and the separation rate
is set to p” = 0.017635. Together these probabilities imply that the total job separation rate
p = p°+ (1 —=p°p" = 0.025, which is in line with Shimer (2005) who calculates the average
duration of a job to be two-and-a-half years. Matching efficiency in the Home country, 1) = 0.56,
is chosen so that the quarterly job-filling rate of a vacancy is 90 percent, in line with Andolfatto
(1990). We set the cost of posting a vacancy to target a steady state level of market tightness in
the home country of 0y ; = 0.3 which is a touch below the the measure obtained from JOLTS data.
The resulting value is yg = 3.47. Finally, we calibrate the worker’s outside option in the Home
country to 40 percent of the wages of employed individuals in the Home household, implying a
value of y = 0.379. The resulting implied aggregate unemployment rate for the Home country in
our baseline calibration is roughly 6.5 percent.

For Foreign country, there is little in the way of data to guide us in calibrating the labor market
of the countries to which the U.S. primarily offshores. In light of this our strategy is as follows. We
impose cross-country symmetry in the matching elasticity parameter, so £* = £ = 0.5, the average
duration of a job, so that p* = p°, p*™ = p", and the job filling probabilities, so that v = 5.45
and ~j = 4.40 implying by = kj; = 0.9. We then introduce asymmetry aimed at capturing the
general perception that that the countries to which the US offshores have labor markets that are
more frictional.

First, workers in the Foreign country are assumed to have less bargaining power in wage nego-
tiations relative to US workers, so that n* = 0.25. Next, we calibrate matching efficiency in the
market for domestic and offshore jobs to hit an unemployment rate of 12 percent, the average level
of Mexican unemployment using data from the WDI. The resulting values are ¢j; = ¥y = 0.40.
Finally, we assume that the US is more generous in its provision of unemployment benefits relative

to a country such as Mexico. Accordingly we calibrate x* to a replacement rate of 20 percent of
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the wages of employed individuals. The resulting value is x* = 0.18.
Trade Costs. We assume that there are no trade costs in the baseline calibration, so that

T=71"=0.

3.2 Main Result

The main results are presented in Table 2. For each variable of interest, the first two columns of
numbers present steady state prices and allocations for the economy in which offshoring is used as
a threat in wage negotiations for the Home and Foreign country, respectively. The third and fourth
columns present similar numbers for the economy in which outsourcing is not used as a threat.
Finally, the last two columns in the table show the percentage difference in each variable when
moving from the “no threat” to the “threat” economy.

There are two things that stand out about the baseline economy in which offshoring is used as
a threat in wage negotiations. First, there are differences in wages across countries despite the fact
that the two counties have similar levels of steady state technology. In particular, when converted
into common currency units, workers in the country with the country with relatively smaller labor
market frictions—the Home country in the Baseline calibration—earn a wage that is roughly 25
percent higher (wu,/(qwf; ;) = 1.25). While a higher wage paid by multinationals for domestic
relative to offshored workers is qualitatively consistent with data from the BLS, quantitatively our
estimate is smaller than that observed in the actual data. (The data show that domestic workers
earn four times the wage of foreign workers in offshored jobs.) Thus, there is room for improvement
in the model along this dimension.

Intuitively, the reason for this is relatively-straight forward when the fact that job creation
itself is a fundamental part of the production technology is taken into account.” Thus, despite
similarities across the two countries in the technology for transforming labor input into the final
good, owing to the smaller labor market frictions the Home country is more efficient at generating
labor matches in the first place. In this sense, the Home country enjoys a technological advantage
in transforming leisure into final output, hence it’s workers enjoy a higher wage.

The second thing to notice is that the Home country enjoys a terms of trade advantage over the
Foreign country. This owes in part to home bias in the utility function for domestically produced
goods, but it also reflects differences in real labor market frictions across the two countries.

We turn now to the main results of the paper concerning the effect of the threat of offshoring
on global wages and labor market allocations. As shown in the two right-hand columns in the top

panel of the table, there is an asymmetric effect on aggregate wages across the two countries.® The

This point is made clearly in Arseneau and Chugh (2009), in which the authors define a search-based notion of

the marginal rate of transformation in a general equilibrium search model.
5The aggregate wage is an average of the wages in the market for domestic and offshored jobs, weighted by the
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treat of offshoring depresses the aggregate wage in the source country by roughly 6-1/4 percent,
while it boosts aggregate wages in the recipient country by about 7-1/2 percent.

In terms of thinking about implications for global labor market allocations, households in the
Home country respond to the lower wage by reducing labor force participation. In contrast, the
multinational firm redirects search activity toward the domestic labor market in order to take
advantage of the lower wage. Hence, domestic job creation increases. The end result is that the
drop in labor force participation is primarily accommodated by movements from search activity
into leisure so that the unemployment rate declines. Our baseline estimate reveals that the threat of
offshoring reduces aggregate unemployment in the source country by about 4-1/4 percentage points
relative to an economy in which the threat of offshoring does not factor into wage negotiations.
Despite the lower wage, the increase in employment boosts household income allowing consumption
in the Home country to rise by about 3/4 percent.

For the recipient country, the higher wage induces more labor force participation on the part of
the Foreign household and reduces search activity of both the multinational and the Foreign firm.
Accordingly, job creation in the Foreign economy declines pushing the unemployment rate up 2-3/4
percentage points. Increases from the higher wage more than offsets the loss in household income
from higher unemployment, resulting in a modest increase in consumption.

In summary, the response of global wages to the threat of offshoring in our model confirms
general intuition: the wages of workers in the source country fall while the wages of workers in
the recipient country rise. However, the results with respect to global labor market allocations are
less intuitive. We find that, contrary to popular opinion, the threat of offshoring actually boosts

employment it the source country and reduces employment in the recipient country.

3.3 Welfare Costs

We measure the welfare costs of exploiting the threat of offshoring in wage negotiations as the
percent increase in steady state consumption that the household would require in order to be as
well off in utility terms as under the allocation that obtains when offshoring cannot be used as
a threat in wage negotiations. In order to do this, however, we need to account for distortions
introduced into the labor markets across the two countries given our calibration. We do this by
first calculating the welfare costs associated with the allocations that prevail under the threat of
offshoring relative to the socially efficient allocation. We then calculate the welfare costs associated
with the allocations that prevail in absence of the threat of offshoring again relative to the socially

efficient allocation and then subtract the two. The resulting measure reveals the percent of steady

relative size of each labor market in aggregate employment.

22



state consumption that the representative agent requires in order to be indifferent to whether or
not the threat of offshoring is used in wage negotiations, controlling for any fundamental distortions
introduced through the choice of calibrated parameters.

In terms of notation, for the Home country let U be utility for the Home household under
the reference allocation — that is, the allocation that obtains in the solution to the social planners
problem. Let ¢meet and [fpTreet denote allocations that obtain in the “threat” economy. Our
measure of the welfare cost of the allocation under the threat of offshoring relative to the allocations

Threat

under the social planners problem is given by w , which is implicitly defined as that which

solves the following
w ((1 + wThreat/loo)CThreat lprhreat> _ fj

Thus, w!?¢% can interpreted as the percent increase in steady state consumption that would be
required to make the Home household exactly indifferent to the allocation that prevails when the
threat of offshoring is used in wage negotiations and the socially efficient allocation. A similar
equation defines the welfare cost, w*T"¢% for the Foreign household.

Similarly, let ¢NoThreat and [ fpNoThreat denote allocations that obtain in the “no threat” econ-
omy. Our measure of the welfare cost of the allocation in absence of the threat of offshoring is

NoThreat

given by w , which is implicitly defined as that which solves the following

” <(1 + wNoThreat/loo)cNoThreat7 lproThreat> _ [7'

A similar equation defines the welfare cost, w*NoThreat for the Foreign household.

Our measure of the welfare cost of the threat of offshoring is then defined for the Home household

NoThreat _ ,Threat — Gimjlarly,we define the welfare cost for the Foreign household in a

*NoThreat __ w*Threat

as: w = w
similar manner as w* = w

Under the baseline calibration, we find w = 1.49 and w* = 1.27. In other words, the Home
and Foreign household are both better off as a result of the threat of offshoring. Moreover, for the
Home economy the welfare gains due to the threat of offshoring are an order of magnitude larger
than typical estimates of the welfare costs of business cycles. The gains are similar for the Foreign

household.

4 Conclusion

We developed a two-country labor search model to assess the role of the threat of offshoring for
global wages and labor market allocations. Our model features a multinational firm in the Home
country that operates both domestic and foreign production plants, so that the parent company

can shift production from the domestic country to foreign affiliates. Foreign firms produce only
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domestically. Regardless of where it produces, each firm must hire labor in a frictional labor market;
labor market frictions, in turn, give rise to an explicit role for bargaining in the wage formation
process. We exploit this feature of the model to assess how the threat of offshoring influences wage
formation and the resulting implications for global labor market allocations. To model the threat
of offshoring we allow for a sequential bargaining problem in which bargaining over the wage in the
market for domestic labor relationships takes place prior to bargaining over the wage in offshored
jobs. In this sequential setup, multinational firms exploit the outside option of walking away from
a match and instead shifting production across boarders to influence the bargained wage.

Our main finding is that the threat of offshoring has a quantitatively significant effect both on
global wages as well as global labor market allocations that generate significant welfare effects in
both countries. Specifically, we find that the use of the threat of offshoring in wage negotiations
depresses bargained wages in the source country and boosts bargained wages in the recipient country
relative to an outcome in which the threat of offshoring is not used as an outside option in wage
negotiations. While consumption is higher in both countries, the lower bargained wage reduces
unemployment in the source country. In contrast, the higher bargained wage raises unemployment
in the recipient country. We find that the relatively large effects occur despite the fact the the

existing amount of offshoring is calibrated to be small in our model economy.
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A Details of the Household Problem

We describe the details of the Home household and the Foreign household in the following two

subsections.

A.1 Home Households

The household in the Home country searches in a domestic labor market for jobs operated domes-
tically by the multinational. The Home household’s problem is to choose sequences of ¢;, ku ¢+1,

bi+1, sH,t, and Ny 41 to maximize:

(o)
Eo Y 8" [ulee) = h (sup + ni )]
=0
subject to:
pece +pi (ka1 — (1 —0)kny) + /pbt,t+1bt+1 = WHNH, + Tﬁ,tkH,t + suex + b + dy

nH 1 = (1= p)nus + su, k™ (On,)

Let A\; denote the multiplier on the budget constraint and j, denote the multiplier on the law

of motion for domestic jobs. The first order conditions with respect to ¢, kut+1, b1, Sm,t, and

N1 are:
u'(ct) —peAe = 0 (55)

A+ BE(1 =6+ 7 141) A1 =0 (56)

—Aput,t+1 + BEA 11 =0 (57)

—h' (st + nme) + Aex + ek (Oue) =0 (58)

—BEN (stit1 + nu 1) + BEM w41 — gy + (1 — p) By =0 (59)

Combining equations 55 and 57 yields a standard consumption Euler equation

w(cr) ;M}

) _ g |
bt Pott+1  DPt+1

where we define Ay, = BE; |:u’(Ct+1) P_t]

u'(ct) Prt1
Combining 55, 57, and 56 yields the no arbitrage condition between capital and bonds

1

=E(1-0+ Tﬁ,t+1)
Put,t+1

In order to derive the optimal search conditions, solve equation 58 for u, to get

1
o [W(sms 4 nae) — )
oy kw(eH,t) [ t( H,t H7t) X t]
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We can now use this expression in equation 59 to get

1
<7k“’(9H t)> (W (sut+nme) — xAe) = BE; [wrt1 w1 — B (sepe1 + naes1) + (1 — p) Eypg g

Using the fact that A\; = u}/p; This equation can be re-expressed as

W (1fp) - xSed A W (1 fpesr) W (1 fprsa) — x o)
w u/(ct) - Et t+1)¢ WH,t+1 — w (cir1) + (1 - ,0) w W (Ci1)
kv (0n.t) =5 o k(O 1) =2

which is equation 7 in the main text.

A.2 Foreign Households

The household in the Foreign country searches in two differentiated labor markets: one for jobs
operated by domestic firms and one for offshored jobs operated by the Home multinational. The
Foreign household’s problem is to choose sequences of ¢f, K\ 1, by i1, Sfyps SF 4o Ny g1, and np 44y
to maximize:

B> 8 [t (e5) — B (sia + b + s + )]
subject to: -
pici + ki — (L= 0)kf + / Potaibips = wit iy + wi g+ 1+ (si - sp ) XT O+ d
Wir = (1= p7)ni + (1= K2 (05.0)) K @)t + (K200 + (1= K (051,)) B Ore) ) si

nik?,t+1 =(1- P*)nb*“,t + kw(elf“,t)sik?,t

The household efficiency conditions are given by

w (¢ 1 u*/(c* )
(*t) — ﬁEt |: *t+1
y Pbtt+1  Piaa
1 _ g% *k
= Ey(1 = 6"+ 1)
Pott+1
*/ * wu* (cf) * *
h (lfpt) - X _p:L _E " wk . — h*/(lfpt+l) + (1 _ *) Fopt+1
]{;w(e* )u*’(cf) — &t t+1|¢ H,t u' (¢, ) p u*'(cfyq)
7 py Piq1 Piy1
a'nd */( *)
! * u_ (¢ * *
W (Lfpf) — X" = 5 e o R (1LfDf 1) + (1= Pitt
kw(e* )u*/(c*) — & t+1)¢ F,t+1 u*'(c} 1) u*(cfyy)
B pt Py Piy1
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B Details of the Firm Problem

We describe the details of the Home multinational firm and the Foreign firm in the following two

subsections.

B.1 The Home Multinational

The multinational firm in the Home country uses both domestic and foreign labor and capital inputs
to produce through the production function f (y};t, (1-— T)y}';’t) When the multinational offshores
production to the foreign country it must incur an iceburg cost, 0 < 7 < 1, which represents the
fraction of production abroad that is lost in transforming it into the final good.

In this setup, the multinational chooses sequences of vacancy postings in each of the two distinc-
tive labor markets to hit a target level of production domestically and abroad in order to maximize
discounted lifetime profits subject to the production technology and the respective laws of motion
for employment. We assume the Home multinational deflates profits by the domestic CPI, p;, in

the Home country.

.
=Y A2 e (0= Thyie) = (1= Thummine — (1= 75 aws s
t=0
_Tﬁ,tkH,t - Qtrlflftkﬁ,t - (1- TvH,t)VHUH,t —(1- Tﬁt)’ﬁ{vﬁ,t]
subject to:
Yy, = 2H,t9(NHt, kH )
yfl,t = Zﬁ,tg(nﬁ,ta k:ItIt)
nu i1 = (1 — p)nme + v k! (0n )
ni = (U= )i + (1= KT O i o + (W ) + (U= K O ) (0r1,)) vi

Associate the multipliers juy;, and ul*ﬂ to the Home and offshored employment constraints,
respectively. The first-order conditions with respect to vn ¢, nu ¢, kut, Vi 4 "y, and k., respec-

tively, are

(L= 757 = #ie(L = ¥ (0.0))%f (O )

= 60
/"LH,t kf(eHﬂf) ( )
HHt = Ey [At+1|t (an,t+1 —(1- T%,t—l—l)wH,t-l-l + (1 - P)MH,t+1)] (61)
Fr = T (62)
. (=737
HH: = 7 (63)

(K 831 + (1= B (O3 )R @) )
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Hl*{,t =L [At+1|t (fn;;,tﬂ —(1- Tﬁftﬂ)‘hﬂwﬁ,tﬂ +(1— P*)Hl*{,tﬂ)] (64)
fez e =i (65)

Combining the optimality conditions 60 and 61 yields the job creation condition for the creation

of domestic jobs,

(1— T}Jﬁ),y _ Mf{,t(l _ kf(9H7t))kf(5;,t) - Jgtr1 — (1 — Tﬁ,t+12wH,t+1 .
f = L | D)t _ AT 1)Y= P11 (=R (O, e41)) K7 (On140)
kS (0n ) +(1—p) ( kF(0u,t41)
(66)

Similarly, combining the optimality conditions 63 and 64 yields the optimal off-shoring condition

*7 %
(1 - Tﬁ)t)V* fnf},t-ﬁ-l - (1= TH,t+1)Qt+1wH,t+1
= Et At+1|t (177’;}”“1)7*

(7 (6.0) + (1 = b7 0F,0)87 (B, T P G om0 o)

(67)

B.2 The Foreign Firm

The firm in the Foreign country uses only domestic labor to produce through the production
function f(n},, k7). The foreign firm chooses sequences of vacancy postings in the domestic labor
market to hit a target level of production in order to maximize discounted lifetime profits subject

to the production technology and the law of motion for domestic employment.
[e's) A\
t Nt k
W = 32875k [fh ) — whani = i — ok
t=0
subject to:
yE,t = zE,tg(”b*“,ta kbtt)

”bt,t+1 =(1- P*)nbt,t + U;,tkf(%?t)

The foreign firms job creation curve is given by

*

gl . . w_
PO (PRSI |
kS (0% ) AN R kI (0% 141)
The capital demand equation is given by

kx
Jrge =y
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C Sequential Wage Bargaining

C.1 Value Functions
C.1.1 Households

Let Wy ¢ be the value to a worker of a domestic job and let Uy ¢ be the value of unemployment.

Define the value of a domestic job to a domestic worker, Wy ¢, as

Wht =wny — M + B [At+1\t (1 —=p)Wh 41 + pUn t+1)]
’ v () /pr ’ ’

which says that the value of work in the domestic job market is the wage the worker earns from sup-
plying domestic labor to the domestic firm net of the disutility of labor effort plus the continuation
value of being in an employment relationship with a domestic firm. The continuation value takes
into account the fact that the job may or may not survive exogenous job destruction in order to
continue producing tomorrow. If the job does survive it brings in continuation value Wy ¢41, but
if it does not the worker will receive continuation value U1, which is the value of unemployment
at the beginning of period t + 1.

Define the value of unemployment in the beginning of the period, Uy, as

Ung = x % By [Asap (1= )k (00 Wines1 + (1 — K (0.0)(1 — ) Unes1)] (68)

which says that with probability k" (0p ¢) the worker gets a job today. If he does get a job today he
receives the unemployment benefit and suffers disutility of search, before getting the continuation
value of the job tomorrow, provided it survives to produce. On the other hand, if the worker doesn’t
get a job today, he gets the continuation value of unemployment tomorrow.

The definitions of the value functions for the Foreign worker are a bit different due to the
sequential nature of search. Let Wy ¢ be the value to a worker of a domestic job and let Ug ¢ be
the value of not making a match in the marker for domestic jobs. Define the value of a domestic
job to a domestic worker, Wl"é’t, as

W (Lfp7)
Wi, = wh, — ——L2
R RTICY

which has a similar interpretation as above.

+ L [ HSTH (1= p" )W 441 + P*Ui‘;,tﬂ)}

Define the value of unsuccessful search in the market for domestic jobs, U, as

* w [ N* * h, lfp* * * * * *
UF,t = k (9F,t) <X - (Uipi) + Bt [ t4-1|t ((1 -p )WF,t+1 +p UF,t+1)D (69)

e
# (1= k0(030) (18810 + (- 188 (' - 2 [ U ] ) )
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where 1[SB] is an indicator variable that takes on the value of one if there is sequential bar-
gaining and is zero under simultaneous bargaining. Notice that under sequential bargaining if the
foreign worker looses a job at the beginning of the period he/she can immediately begin searching
in the market for domestic jobs at the beginning of the next period and therefore get the value of
search in the offshore labor market.

Let Wi ¢ be the value to a Foreign worker of a job with the multinational firm and let Ujp ¢ be
the value of unsuccessful search in the market for offshored jobs. Define the value of an offshored

job to a Foreign worker, Wi ¢, as

' (Lfp7)
() /[y

Finally, define the value of unsuccessful search in the market for offshored jobs in the evening,

W;I,t = wfl,t - +E; [ :+1|t ((1 - P*)Wﬁ,tﬂ +p* (1[SB]U1>§,1;+1 + (1 - 1[SB])UE,t+1))]

Ufl’t, as

h/ ! lt w/p* * * *
T T 0B [ (- Wik (70)

N (1 _a- p*)kw(§;7t)> E, [A:JrntUlf“,t—&-l}

=
Uf ¢

Under sequential bargaining the Foreign household can use the possibility of finding work with
the multinational firm as a threat in negotiating wages with the domestic firm. With simultaneous
bargaining this outside option is shut down.

The value of being unemployed in the day’s market for offshored jobs is:

% * h/ l ¥ W n% * * * *TT*
UH,t = - u’((c;‘f)];% +k (9H7t)Et |:At+1|t ((1 -p )WH7t+1 +p UH,t+1)] (71)
+ (1= k"(054)) K (Or1,) B [ R (O p*)Wi‘%,tH)}
+ (1 — k" (051 4)) (1 -(1- P*)kw@;t)) Ey {A:+1|th—I,t+1] (72)
C.1.2 Firms

Let Jy ¢ be the value to the multinational firm of a domestic worker and let Vi ¢ be the value of

an unfilled vacancy opened by the multinational in the domestic job market. Define Jy + as

it = fant — U= 7H Jwie + By [Agap (1= p)Tuer1 + pVinesa)] (73)

which says that the value of a domestic job is equal to the additional revenue the firms gets from
additional production net of the wage that the firm must pay the additional worker. The firm also
gets a continuation value from the formation of a job, which yields production tomorrow if the job

survives. If it doesn’t, then the firm gets the continuation value of the vacancy posting tomorrow.
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Define the value of an unfilled match, Vg ¢, as

Vie = —(1=7h)7+ 5 One) B [Arae (1= p)Imera + pVier1)] (74)

+ (1= # On)) (LUSBIViie + (1~ 1[SB]) B [Ars 1y Viresa] )
The value of a vacancy is the posting cost plus the continuation value of a matched vacancy provided
it survives to produce in the next period weighted by the probability that the match is made. If the
match does not survive, the unfilled vacancy continues to have value. Moreover, under sequential

bargaining, a vacancy that is unfilled in the market for domestic workers can be posted in the

Foreign labor market.

\foLt is defined as:

Vi, = (=737 + K Ou) B [y (L= 0)Tie)] (75)
+ (1= =R O1)) B [Arsay Vi) (76)

Let J I*Lt be the value of an offshore worker to the multinational firm. Define the value to a firm

of an offshored job as
Jie = Fagt— (=T D awis +Be [Aryage (L= p) Iy + 0" (LSBI Vi g4 + (1 - 1[SB]) Vi ¢44))]

Define the value of an unfilled vacancy posted in the Foreign labor market in the morning, Vi ,,

as
Vite = (=i + K O ) B Ay (1= 900 + " Vitesn)]
= (1=K 0r0) (= i)y + (1= K 00 ) B Ore) B [Are (1= p) T )]
(1=K 05.0) (1= (0= 00 Br1.0)) B [Arsay Vi) (77)

Let Ji ¢ be the value of a foreign worker to the foreign firm defined as

b = fopt —wpy + By {AI+1|t (1= p") g o1 + P*fo“,tﬂ)}

Finally, define the value to a Foreign firm of an unfilled vacancy in the foreign labor market as
Vi = =7+ B [Ny (U= 90K 05038 00) + (L= (1= 0 )R (05 ) Vi 1]

C.2 Surplus With Simultaneous Bargaining, (1[SB] = 0)
C.2.1 Households

Define the surplus of a match to a Home worker as Sg?f kers _ Wit — Un t, which in is given by

the following expression regardless of sequential or simultaneous bargaining

SR = wine = X+ (1= K (One) (L= p) By [Ara SHES™
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In contrast, the definitions of the surpluses for Foreign workers is dependant on whether labor
markets clear sequentially or simultaneously. When 1[SB] = 0 the expressions for the surplus
of a foreign domestic job, Sy l,;h = Wi — Up, and an international labor market relationship,

S;Il:h = WH & UH’t, are defined respectively as

SRS = wh =X+ (L= R0 ) (1 = 5B [ AL ST
and

ST = wity = X+ (L= K 0)) (1= ) By [A7 SHE ]
C.2.2 Firms

When 1[SB] = 0 the expressions for the surplus of a Home job, Sﬁrms = Jut — Vi, and an

* ﬁrms

international labor market relationship, S = J¥ e~ VH7t, are defined respectively as

SHS = fre — (1= ThJwie + (1 — 77 + (1 — k7 (0ue)) (1 — p) By [At+1\tsﬁfﬁsl}

and

*,fi *n * *U * I
Sty o= fupt — (U= TH)@wi, + (1= TH )Y + (1 - K (051.0))(1 = p") By [At“ltSH b+l }

In contrast, the definition of the surplus of a domestic labor market relationship to the Foreign

firm is given by the following expression regardless of sequential or simultaneous bargaining
* ﬁrms * * 1 kf 0 E S* Jfirms
= an, Wpy+7 + ( ( Ft))( p*) B t+1\t F,t+1

C.3 Surplus Under Sequential Bargaining, (1[SB| = 1)
C.3.1 Households

Under sequential bargaining, the surpluses of the Foreign household change to reflect the sequential
nature of search. However, as mentioned above, the surplus of a domestic job for the Home
household, Sgﬁf kers does not change from what was reported above.

In order to derive an expression for the surplus of an employment relationship to the Foreign
household with the foreign firm, SE‘:‘{Ol’kers, substitute Uy ¢ given by equation (??7) directly into

expression (69) for Uf ¢ to get

* * h’/ lfp* w [ N* * * w [ n* * *
UF,t = X — W +k <9F,t)(1 —p*)Ey [At+1|tWF,t+1] + (1 —k (HF,t)(l -p )) E; [At+1\tUF,t+1]

w (¥ w (P * *,wor ker
+ (1= B2(0F.0)) K@) (1 = ) B [A St ]

where S;flv o kers = Wi . — U}, is the value to the Foreign worker of working in a domestic job net

of the value of searching in the market for offshored jobs. We can subtract the above expression from
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the definition for W ; to derive a recursive expressions for the surplus of a domestic employment

relationship.
SRS = wh =X+ (L= 0By ATy (1= K0 ) (SRR =k (B ST )

We follow a similar methodology to derive the following expression for the surplus of an inter-

national employment relationship to the Foreign household, Sf_ﬁh to get
ST = i X"+ (L= 0B ATy (1= K (05,) (S "=k (B S |

Finally, we need a recursive expression for to define the surplus of an international employment

relationship relative to searching in the domestic labor market.
S;J}VIV::rkers _ w;t—X*‘i‘(l_p*)Et [A:+1|t (1 _ (1 _ kw(glﬁt,t))kw(AéH,t)> S;‘,I‘-;I;,il;_ers N kw(b’HJ)SEj}:irikers}

C.3.2 Firms

Under sequential bargaining, the surpluses of the multinational change to reflect the sequential

nature of search. However, as mentioned above, the surplus of a domestic job for the Foreign firm,

S;’fzrms does not change from what was reported above.

In order to derive an expression for the surplus of a domestic employment relationship to the
firms

multinational, Sy§", substitute Vijj ¢ from equation (?7)directly into expression (74) for Vi ¢ to

get

Vie = —(L=7h)7 = (1=K Ou))1 =73 )7
+ B [At+1|t (kif(@H,t)(l —p)JH 1 + <1 — k()1 - ,0)> VH,t+1)]
+ E [At+1|t(1 —p") <1 - kf(eH,t)> kf@;,t)sgﬂ?{li]
where Sg‘;’f{‘i = Ji ¢ — VH,¢ is the value to the multinational of employing a domestic worker net of
the value of searching in the market for offshored jobs. We can subtract the above definition from

Ju ¢ to derive a recursive expressions for the surplus of a domestic employment relationship.

SIS = St — (1= T wne + (1= 7h,)y + (1= K (0u0) (1 — 7,7
+ LB [At+1|t(1 - kf<9H7t)) ((1 - P)ngﬁsl - kf<9H,t)(1 - P*)Sgﬁ?{jiﬂﬂ

We follow a similar methodology to derive the following expression for the surplus of an inter-

national employment relationship to the multinational, Sik{’firms to get

SHE™S = fupa — (L= THD@wi, + (L= + (1=K (O ) (1 = 737"
* *\ @*, firm ¥ *\ @k, firms
B [ Avee(1 = BT (051.0) (1= p)SHE™ =1 (B ) (01— p7)S5E™) |
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Finally, we need to define the surplus of an offshored job relative to hiring a domestic worker

to do the job.
SRS = fune— U =miDawh, + (1 —7h )y + (1=K (010) (1 — 757"
+ B (Mg (0= 07 (1= (0= B Ok Fi) ) SERx — (1= 00K (05 ST ) |

These continuation values will help in expressing the Nash wage solution in the next section.

C.4 Nash Bargaining Under Simultaneous Bargaining, (1[SB]| = 0)

The Nash bargaining rule is
N

L—=n
Begin by plugging in the solution for Slﬁ . on the left-hand side.

h _ f
Sht = Sht

wine =X+ (1= 9) B [Aryap(1 — K60 ) SEE] = st

Next, we can substitute in for Sfl ¢ on the right hand side and solve the resulting expression for

wp ¢ to get
L—n 1
- 1—7Y
WH,¢ 1—nrh tX + 1—nrp, (fnh,t +( TH,t)’Y)
n
+ (L= ) B [Avyap (1 — K (0un) ST
—NTH
1—
= (1= Py Mgl — K (0, ST
1-— NTH ¢ ’

The analogous wage expression for the foreign worker in a foreign job would be

wpy = =0 0" (fape +77)
0" (1= p*) B | A7y (1= B (05 ) SEET
~(1 =) (= ") By A7y (1 = K6 ) SER

(1 =) (1= pVEy [Ny = (05 )R (B ST
Finally, for the wage paid to Foreigners working for the multinational, the bargaining rule is

* 77* f

Sih = ——S
ht = T e Lt

To solve for the wage, begin by plugging in the solution for Siklht on the left-hand side.

*

* * * 77
wpy — X"+ (1= p*)Ey (A:+1|t(1 — k( h,t))slﬁ,t—&—l) = 1_—77*3&
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We can substitute in the definition for Stﬁ ¢ on the right hand side and derive the following expression

for the wage.

* -7 * *
Wy = 1 X+ 1 (fn;j,t +(1- Tﬁt)7*>
1—n* (1 - (1= Tﬁ’?t)qt> 1—n (1 -(1- Tﬁfﬁ%)
n* . "
+ (1-p")E [At+1|t (1 — kf( h,t)) Sg,t—&-l}
L—n* (1 —(1- THt)Qt)
1—n*

- (1—(1_7Ht>qt)( P)E (A1 = K (07,1)SE

C.5 Nash Bargaining Under Sequential Bargaining, (1[SB| = 1)

Similar algebra to the subsection above yields an expression for the domestic wage paid by the

multinational to Home workers wy, ; to get

1—n U v v
Y S T g N T, (St + (1= iy + (1= B O, (1 = 7i)7+)
L _ _1.f firms
M O A1 = K O SHres |
1_77 h wor ker s
UL (A1 = K" (0n.0)) ST
n * ¥
N 1_—n(1 —p")Ey [At+1|t(1 - kf(GH,t))kf(eH,t)SIf{*H,HJ
NTH¢

The analogous wage expression for the foreign worker in a foreign job is

wr, = (1=7)x"+n" <fn* t+ v*)
(= 0B [Af (1= K (07,))SF
= (=)= VB [A (1= (07,741
(=) (1= 0B [ ALy (L= K0 )K" (0,)S i |

Finally, the wage paid by the multinational to Foreign workers employed in offshored jobs is

*

* _ 1— 77* . . | - *
Wit = 1—n* (1 —(1— Tl*ﬁt)qo X+ — (1 B )qt) <fnh,t Oy >
Ty (1 _77(*1 —rit)a) (1= ") B: (A (1= 010)) (1= 4/ Brr) ) Sifier

1-— 77*

- (1= p")Br [Afay (1 = K" (65,))(1 = K Ty S|
R ()
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C.6 Solving the System

All told, the wage system {wp,¢, w}, ;, w},} is a function of: (1.) Sﬂ’t, the surplus to Home workers of
having a domestic job net of the value of unemployment; (2.) S{l,t7 the surplus to the multinational
of having a domestic employee working in a job net of the value of an unfilled vacancy in the
domestic labor market; (3.) S;ft, the surplus to the Foreign firm of having a domestic worker net of
the value of an unfilled vacancy; (4.) SF};, the surplus to Foreign workers of having a domestic job
net of the value of search in the market for domestic jobs; (5.) S?llf,u the surplus to Foreign workers
of having an offshored job net of the value of search in the market for domestic jobs; and (6.) th,t’
the surplus to the multinational of offshoring a job net of the value of an unfilled vacancy in the

market for domestic jobs.
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D Social Planner’s Problem

The social planner chooses sequences of {cg ¢, cF ¢, c*Hyt, C*Et, kp 41, k‘;;tﬂ, k‘}’tﬂ, Tht415 nz’tﬂ, n}’tﬂ,
ShitsSh 4 S;Z 43 Uhts V7 45 v}i ¢ Meh 1, NEY 4 ne} .} to maximize an equally weighted average of discounted
lifetime Home and Foreign utility subject to the laws of motion for the respective employment stocks

and the resource constraint. The social planners problem is

Eo Y %0 B'u(c(crt,crt) — h (Sht+ nny)) (78)
+u* (C*(Cznw C},t) - h*(sl‘;t + 5;,1& + n;kz,t + n}t)) (79)
subject to:
M1 = (1= p)nng +m(sne, vne) (80)
N1 = (1= p")ng e+ m*(sh 4, Une 1) (81)
nyppr = (L= p)nf, +m*(sps, 05) (82)
Unt1 = (1= p)ppmnge + (1= pf)(1 — K (Vn,t/$ht))Vht + M€ 111 (83)
U;;,t—&—l =(1- PZO)PZnnZ,t + (1= pp")(1 = kf(vi,t/SZ,t))vZ,t + ne?l,m (84)
Vhapr = (L= pF)0 e + (L= p2) (L= K (0}.0/$5.0)0) ¢ + nef i (85)

F (nnts kg Wi Kis gy ) = ae + Cirg + ki — (1= 0)Eng +yone + 7" vp  + Tnep s + Dnej, , (86)
F (k) = cre+ Gy + +Kp 00 — (U= 6k, + kf o — (1= 8)k5  + 70}, + T¥ne},  (87)

Let and Tp4, T,*Lt, T;th, D, 4, <I>;;7t, (I)},w U;, U} be the multipliers on the laws of motion for
employment stocks, vacancies, and the aggregate global resource constraints for the Home and

Foreign countries, respectively. The resulting first order conditions are:

Ou (c(cm, cry))

G 0y = 0 (88)
ldecnd) _y; o (59)
ou* (¢ (Ciras i)
oc* - ¥t = 0 (90)
Ht
ou* (¢ (€40 s
By - ¥ =0 (91)
Ft
BVt frirr — Ve + BY1(1—=0) =0 (92)
BV fr e — V7 + B (1-67) =0 (93)
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/B\I’?Jrlfk;,wrl — U+ BY 4 (1—-6%)=0

(94)

—Bhyy + The — B = p)Thssr — B~ p2)oF®h i1 + Bfunis1Pis1 =0 (95)
—Bhy + Yo — B = p )Yy 1 — B = pp2)pn" Pp i1 + Bfng t41¥i41 = 0 (96)
—Bhiir +Yhp = (L= p") 1 = B = )5 " F i1 + Bfns i1 Wi =0 (97)

’ Up,
—hy + M (8h,6s0n,0) Vit + (1= pR)KL (vn,e/5m.0) ST’t‘I’h,t =0 (98)
hit
_h’* * 0 % £ \TE 1 — pro kf * * %(I)* _
A mi(sh o vn )Thy + (1= pi0VkL (v /55 4) o2 Pt = 0 (99)
hit
_h’* * (¥ £ T 1 — p*o kf * * @@* -0 100
t +ms(5f,t7vf,t) fit + ( Py L (Uf,t/sf,t) 2 Cht T (100)
f’t
1 v v )
=Pnt—1+ (1 —pp) [1 — k! <ﬂ> — g <ﬂ)] Ppt+y¥ =0 (101)
B Sh,t Sh,t Sh,t

Mo (Shts Vnt) Tht —

(S0 Vi) The = 5 ®ha—r + (1= 21

mfj(S’},t, U;;,t) j‘,t -

1

1
B

,U*
Y G s, I O T g
7 Spt

*

R
*

Sht

,U*
— ﬂk:f (

St
1
5Pt T =0
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Table 1: Baseline Calibration

Home Country

Foreign Country

Parameter Value Description Value Parameter
Production
z 1 Steady state technology 1 z*
G 0 Elasticity of substitution between domestic and offshored labor
r 0.90 Share of domestic intermediate good in final production
a 0.70 Share of labor in intermediate goods production 0.85 a*
Capital Accumulation
4 0.02 Depreciation rate for capital stock 0.02 0*
Preferences
8 0.99 Discount factor 0.99 B*
o 2 Risk aversion 2 o*
L 0.18 Elasticity of participation 0.18 L*
K 18.6 Scale parameter for subutility of leisure 58.7 K*
¢ 0.5 Elasticity of substitution between Home and Foreign goods 0.5 ¢*
A 0.73 Share of domestically-produced goods in consumption basket 0.80 A*
Labor Market
£ 0.50 Elasticity of matching function 0.50 &*
n 0.50 Worker’s bargaining power 0.25 n*
p° 0.0075 Probability of job obsolescence 0.0075 p*e
p" 0.017635 Probability of job separation 0.017635 p*m
P 0.56 Matching efficiency 0.40 Py = 1/)}
Yh 3.47 Vacancy posting cost in domestic labor market 5.45 ’y;
Vacancy posting cost in offshored labor market 4.40 7
X 0.379 Unemployment benefit 0.183 x*
Trade Costs and Policy
T 0 Iceburg cost
T’Ifl’t 0 Wage tax paid by multinational on domestic employees
T}(_}ft 0 Wage tax paid by multinational on foreign employees
‘rlﬁ’t 0 Vacancy tax paid by multinational on domestic job creation
T*H”Yt 0 Vacancy tax paid by multinational on foreign job creation
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Table 2: Main Results

Threat of Offshoring No Threat of Offshoring Pct. Change
Home Foreign Home Foreign Home Foreign
Aggregate Variables
w 1.472 0.8916 1.503 0.836 —2.16 6.24
c 0.7869 0.4998 0.7793 0.4927 0.97 1.41
LFP 0.6600 0.5900 0.6644 0.5887 —0.44 0.13
UE 0.0667 0.1220 0.1020 0.0980 —3.53 2.39
Sector-specific Variables
w, 1.472 0.8916 1.503 0.836 —2.16 6.23
wy 0.8916 0.8301 6.89
Sh 0.044 0.0006 0.0562 0.0004 —27.81 25.40
sf 0.0714 0.0577 19.17
vp, 0.0171 0.0143 0.0130 0.0186 24.11 —30.09
vf 0.0001 0.0002 —27.52
np 0.6160 0.0042 0.6067 0.0042 1.51 —1.45
ny 0.5139 0.5269 —2.54
International Relative Prices
ToT 0.3051 3.278 0.3001 3.333 1.64 —1.67
q 2.479 2.479 2.501 2.501 —0.89 —0.89

Table 3: Decomposition

% A in Steady State Values

Allocation Effect Threat Effect Total

C(w) -0.01 15.68 15.66

SH () 24.85 0 24.85

AT 23.72 0 23.72

SEii1 (W) 0 -66.39 -66.39
Sort+1 (W) 0 0 0

Total 48.56 -50.71 -2.16
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Table 4: Sensitivity Analysis

% A in Steady State Values

Home Foreign
w c LFP UFE w w* c* UE* LFP* w*
Technology Parameters
Share of Domestic Intermediate Good in Final Production, (I")
I'=0.93 -3.97 091 —-0.37 =279 1.40 6.28 129 237 0.10 1.10
' =0.99 (Baseline) —-2.16 0.97 —-0.29 -1.82 1.49 6.24 141 233 0.07 1.27
Substitutability Between Domestic and Offshored Intermediate Goods, (1)
¥ =-0.25 —242 097 -031 -—-1.96 —1.48 6.25 1.38 0.08 234 —-1.24
¥ = 0 (Baseline) —-2.16 097 -0.29 -—-1.82 149 6.24 141 233 0.07 1.27
Preference Parameters
Substitutability Between Home and Foreign Consumption Bundles, ({)
¢ =0.5 (Baseline) —2.16 0.97 —-0.29 -1.82 149 6.24 141 233 0.07 1.27
(=15 —-2.12 083 —-0.26 —-1.80 1.20 6.24 110 034 0.14 0.94
Labor Market Parameters
Bargaining Power of Foreign Workers, (n*)
n* =0.15 —4.77 226 —-0.74 -3.29 10.17  3.65 2.07  0.05
n* = 0.25 (Baseline) —-2.16 0.97 —-0.29 -1.82 1.49 6.24 141 233 0.07 1.27
n*=n=0.>5 0.01 —-0.55 0.59 —0.10 0.76 234 —-1.00 0.14  2.56 1.20
Foreign Unemployment Benefit, (x*)
x*=0 —-294 142 -044 -231 7.80 218 233 0.02
x* = 0.2 (Baseline) —2.16 0.97 -0.29 -1.82 149 6.24 141 233 0.07 1.27
xX*=x=04 -135 050 —0.15 —-1.23 —-0.75 4.68 062 233 0.14 0.40
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