TECHNICAL APPENDIX

Appendix A.1 — District-level Industry Output and First
Stage Regressions with Bartik IVs

Figure A.1.1: Distribution of q”_/% for NAICS 3-digit industries, Lorenz curve and Gini
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Figure A.1.2: Predicted district-level tariffs by NAICS-3 industries
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Figure A.1.3: Number of NAICS 3-digit industries with predicted district-level tariffs

WA

OR

NV

CA

AK

HI

mMT

wy

uT co

Number of Sectors

ND
SD

NE

™

1-2

-3
-4
-5
-6

a b WN

MN

wi
mi

[ [o}

oK. TN

AR

PA
OH R

ME
vT

NH

L CTllRI

'S AL GA 4

LA

6-7 I 12-13
7-8 Bl 13-14
8-9 B 14-15
9-10 Il 15-16
10-1 Bl 16-17

[

Table A.1.1: Average tariffs and NTMs by NAICS-3 industry

NAICS-3 Industry Tariffs Core NTMs Predicted No. of CDs
No. & Label No. of lines Average | No. of lines Average Tjr with 75, > 0
311 - Foods 1,061 0.056 966 0.411 1.225 190
312 - Beverages 78 0.017 74 0.094 0.546 147
313 - Textiles 695 0.078 606 0.181 0.477 7
314 - Text. Prods. 225 0.044 211 0.234 0.276 128
315 - Apparel 588 0.092 584 0.353 0.294 111
316 - Leather 301 0.080 196 0.109 0.042 112
321 - Wood 177 0.011 143 0.172 1.357 131
322 - Paper 242 0.005 139 0.000 0.479 132
324 - Petroleum 43 0.010 19 0.000 0.295 53
325 - Chemicals 1,768 0.026 1,553 0.051 0.401 113
326 - Plastic 242 0.023 175 0.005 0.948 152
327 - Non-metal 310 0.038 292 0.001 0.850 179
331 - Prim. Metal 584 0.022 449 0.000 0.240 100
332 - Fab. Metal 441 0.024 389 0.031 0.812 169
333 - Machinery 879 0.011 819 0.041 0.232 151
334 - Computers 719 0.017 535 0.061 0.291 119
335 - Elec. Eq. 303 0.016 278 0.163 0.164 150
336 - Transp. 236 0.013 229 0.161 0.207 113
337 - Furniture 55 0.004 54 0.055 0.898 172
339 - Miscellaneous 507 0.023 499 0.029 0.354 185
Total (Average) 9,454 (0.035) 8,210 (0.131) (0.519) (134)

Notes: Averages weighted by the number of tariffs and NTM lines in columns (3) & (5).

columns (6) & (7).

Simple average over 433 CDs in
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Table A.1.3: First Stage Regressions for Large Country results in Tables 2 and 3.

Notes:
ajir/Mjr

—3;

)

(i)

Using Bartik IVs (BIV) constructed as in (19)

Endogenous Variables:

Jr

d=1,...,9, as

qja/M;a 5/ M;s qj7/Mj7 0. Qs/M;
—0; —0; —0; =g
Region 4 Region 5 Region 7
W-N Central S. Atlantic ~W-S Central
BIV Region =1 -8.445 -2.345 -3.933 -0.239
(4.42) (2.97) (3.79) (1.47)
BIV Region = 2 16.91 3.4 5.977 0.402
(3.89) (1.28) (2.70) (1.81)
BIV Region = 3 20.11 6.834 9.929 0.116
(5.96) (3.72) (5.40) (0.31)
BIV Region =4 6.421 2.142 2.890 -0.142
(5.08) (2.98) (4.31) (1.32)
BIV Region =5 0.856 2.95 -0.716 0.709
(0.17) (1.02) (0.22) (0.85)
BIV Region =6 -0.879 -0.768 -0.216 -0.236
(0.74) (1.15) (0.28) (1.17)
BIV Region =17 -25.94 -12.39 -9.811 0.293
(5.55) (4.64) (3.88) (1.21)
BIV Region = 8 -5.066 -2.016 -1.387 0.0787
(3.22) (2.92) (1.49) (0.82)
BIV Region =9 32.21 14.30 5.29 -0.501
(4.30) (4.35) (1.34) (0.89)
Constant -30.65 -9.054 -5.922 -0.677
(3.52) (2.46) (1.20) (1.08)
N 8735 8735 8,735 8735
R? 0.529 0.776 0.521 0.537
t-values in parentheses; errors clustered at HS 2-digits. (ii) Nine Bartik-like IVs for each endogenous variable
= 1,...,9 constructed as in (19). 2SLS results are robust to using the nine share ratios z]—d

. . gr/Mjr e . . o .
instruments for each endogenous variable %. (iii) Additional notes and weak-instrument statistics are reported in Table
J

2.



Table A.1.4: 2SLS estimates for models (16) and (27). with Political Coalitions
Dependent Variable: Applied Tariff+ Ad-valorem NTMs 2002

Small Country %gr Large Country
Eq. (16) Eq. (27)
[B1: Competitive State, Competitive District 0 0.09 0
B2: Competitive State, Safe (DEM) District 0 0.09 0
Bs: Competitive State, Safe (REP) District 0.350 0.09 0.322
(0.035) (0.056)
Ba: Safe (DEM) State, Competitive District 0 0.12 0
Bs: Safe (DEM) State, Safe (DEM) District 0.261 0.27 0
(0.041)
Be: Safe (DEM) State, Safe (REP) District 0 0.15 0
B7: Safe (REP) State, Competitive District 0 0.05 0
Bs: Safe (REP) State, Safe (DEM) District 0.151 0.12 0
(0.056)
Bo: Safe (REP) State, Safe (REP) District 0.252 0.06 0.439
(0.035) (0.035)
g/ M;
BX: iy 0. L 2.690
(0.281)
a: QJ_/;YIJ -1
J
a: 7(21/61;@ - T_;X* + uy ng.iDi/cgjyj -1
N 8210 7675
First Stage Statistics
Anderson-Rubin x?(10 df) 1099 676.4
Anderson-Rubin p-value (0.00) (0.00)
Kleibergen-Paap weak IV 539.2 2566

Notes: (1) Standard errors (in parentheses) clustered at 2-digit HS. (2) « is constrained to equal —1 required by (16) and
(27). (3) Equations (16) and (27) require dropping the constant term in the regressions. (4) Qgr/Qr is the share of the output
of export industry COMPUTER (3-digit NAICS=334) for each coalition r. Larger shares (in blue) suggest export-oriented
coalitions. (6) In the large country case: (i) unconstrained estimates of 51, B2, B4, Bs, Be, 7 and (g are negative and
constrained to zero to disallow import subsidies or export taxes. (ii) p; is assumed to equal 1 (equal bargaining strength) for
all j. (iii) 6;4 is calculated as in 26.



Appendix A.2 — Comparison with Grossman—Helpman

Predictions

Expression (12) in Proposition 3 may be used to draw a comparison with GH, beyond those
performed earlier, about district tariff preferences in equations (3) and (5). Consider the
GH model in which all sectors are organized as lobbies, and o® denotes the fraction of the
population that owns specific factors and whose interests lobbies represent. In our model,
this fraction is o = n® /n. While Grossman and Helpman (1994) unitary government
dispenses with legislatures and districts we can compare Proposition 2 in GH as the GH

counterpart to equation (12) in our model. Proposition 2 in GH is:

7 (1—aX) (Qj/Mj) . (1)

1+Tj: a+ak —€;

Eliminating districts in (12) is achieved by reducing the coefficients on the (%) terms to
a constant. Forcing the welfare weight on each owner of specific factors to be invariant across
regions r “folds” the model in this manner. Suppose I'fi = T'® for all j and 7. Then, noting

IEpk = 4K (aggregate welfare weight to owners of specific capital), (12) can be written as:
R

7 :Zﬂi Gr/M\ QM _ (1 (/M
L+7 R +9ral | —¢ —€; VE +~F ok —€ )

The first equality uses o® = n’/n, while the second equality uses > ¢;, = Q;. Defining
7K as the share 3% = K /(4K 4+ 4L) yields

7 _ (% —a") (Qj/%)_

. K _
1+ o €j

(2)

In the GH model, equation (1), 7; approaches zero as a — oo, i.e., the government be-
comes singularly welfare-minded. In our model, folded to simulate a unitary government,
7; approaches zero as ¥% — o®. This is the same situation noted above where the mobile
factor (L) and specific factors (K) owners get exactly the same welfare weights (o is the
proportion of the population with specific factor ownership). If owners of capital and owners
of labor are treated equally, the classic free trade result is obtained.

The unitary government chooses positive tariffs in the GH model if a is finite. In the
folded version of our model, with no role for legislative bargaining, the reason for positive
tariffs is that 7% > €. However, the reason why specific factors get a larger representation
than their numbers is left unexplained since legislative bargaining is folded. The GH model
builds a lobbying structure to provide an explanation.



A closer parallel with the GH model is possible by letting the weight on specific capital

owners be sector-varying before folding, or Fj[i = Ff for all r. From (12),

_i Ff{”K 1 G /M;\ QM (O —of) (Qi/M;
vE 4 4L —€; - ) akf —€ )

J

Using ajK = nf /n, the fraction of specific factor owners that are employed in sector j, yields
the first equality. Defining 7* = I'fn/(v" + 7*), the share of aggregate welfare given to
specific factors in sector j, yields the second equality In this way, sector j interests are
represented by the continuous variable (3 — a°)/af — akin to the binary existence-of-
lobbying-organization variable in the GH model — brlnglng our version closer to GH. The
mechanism determining the national tariff in our model as a function of legislative bargaining

is, however, different from GH.



Appendix B — Technical Appendix

1 Model with importing sectors
1.1 General framework
Notation. The following notation is used throughout this section:

e The economy consists of J sectors, with j = 0,1, ..., J, and R regions, withr =1, ..., R.
There are two types of economic agents: m = L, owners of a non-specific factor (often
defined as a mobile factor of production); m = K, and owners of sector-specific factors

of production (often defined as sector-specific capital).
e Non-sector specific factor: Mobile across sectors, but immobile across regions.

— L,: units of nonspecific factors in region 7.

— nk: number of type-L individuals in 7.

L _ (pL oL L L. :  distr
— ny = (ng,, ny,, Ny, -..,ny,): vector of mobile factors across sectors in district r.
— nt =3 nk: total number of owners of the mobile factor in the economy.

e Owners of specific factors: Immobile across sectors and regions.

— K,: number of owners of the specific factor of production in region r.
K.
grt
regions are active in sector j).

— n;: number of type-K individuals producing in sector j in r; nﬁ > 0 (not all

K:

K= (nf nk ... ,n%): distribution of the specific factor across sectors (vector);

- n
the distribution of endowments may differ across regions r.

— nf =Y. ;nk: number of type-K individuals in 7.

— nf =% nf: total number of specific factor owners in the economy.

e Total population in region r is n, = nX + nX and total population in the economy is
n =n*+n¥ where n =3 nl nf =3 nl.

e Welfare weights: District and national weights may differ.

— A7} weight district r places on a type-m agent in sector j;
— I'.: weight placed at the national level on a type-m agent in sector j and district
r.

e Prices:! Domestic prices are denoted by po = 1, p = (p1, ..., ps), and world prices by
P= (pp "'7]_9J)'

Hnitially, we develop a framework that does not include terms-of-trade effects (we assume that world
prices are taken as exogenously given). We later extend this framework and include terms-of-trade effects.



e Tariffs: Specific tariffs are denoted by ¢;, so that p; = p; +¢;, and ad-valorem tariffs
by 7;, so that p; = (1 + 7;)p;.

Preferences. Following the literature on trade protection, we assume preferences are rep-
resented by a quasi-linear utility function: ™ = xo + >, ui"(x;). Good 0, the numeraire,
is sold at price py = 1. Goods z;, the imported goods, are sold domestically at prices p;. In

general, preferences for the imported goods j may differ across types m = L, K.?

Demand for goods. Consider the utility maximization problem for a representative con-
sumer of type m in region r, with income z™: maxzm j—1,....J} ut =z — Zl pixh +
> uit(zqr). From the FOCs, —p; +u™'(27;) = 0 = dj; = dj}(p;), where dJ; is the demand
for good j of a representative consumer of type m in region r. Then, n;"d}} is the demand for
good j of all consumers of type m in region r, and D7" = > n,'d}; is the aggregate demand
for good j for all individuals of type m. Consumers of type m are identical across regions
7, so the demand for good j for all individuals of type m is D" = (3 n")dy* = n™d}".

Finally, aggregate demand for good j is D;j =) D7 = n™d}.

Consumer surplus. Consumer surplus for a type-m individual from the consumption of
good j is defined by ¢7'(p;) = vj*(d}]) — p;dj', where vf*(p;) = u]'[d]'(p;)]. Summing
over all goods gives the surplus ) . ¢!". Therefore, consumer surplus for type-m individ-
uals in region r is ¢ (p) = n* >, [V (d]*) — pid*] = n* Y0 O = n'¢™, and aggregate
consumer surplus for type-m individuals is @™ = > ¢ = > n" > . ¢ = n™¢™. Note
that 90™ /0p; = —n™d]* = —D7". The indirect utility can be expressed as v"(p,2") =
27 4+ > o) —pid] = 27 4+ >, ¢ (ps). When individuals have identical preferences,
" =g =" Y, .

Production. The production of good 0 only requires the mobile non-specific factor of pro-
duction and uses a linear technology represented by g, = womgr, where wg, > 0. The wage
received by workers in sector {0r} is wq,. Good j is produced domestically using a CRS pro-
K K

L _ L . . . . .
i M5n) = fir(nj,), where nj, is sector-region specific (immobile

across sectors and regions). We omit, to simplify notation, nﬁ from the production function

duction function ¢;, = Fj,(n

from now onwards.

]LT, and the demand for

LD _

Profits. Profits in sector-region {jr} are 7, = p;f;r(nk.) — wjn
L) = wj,, which defines n;;” =

Jr ar
nf.(pj, w;r). The profit function becomes ;. (p;, w;.) = pjfjr(njLTjD) - wjrnf,jD. The pro-

the mobile factor in sector-region jr is defined by p;f,.(n

duction of good j in region r (using the envelope theorem) is given by 0w, (p;, wj,)/0p; =
¢;r(pj, wj,). Aggregate production of good j is Q; = . ¢j,. Workers employed in sector {;jr}
receive wj,, j = 0,1,..., J. Since workers are perfectly mobile across sectors, wo, = w;, = w,

in equilibrium.

2The analysis performed in the text assumes that agents have identical preferences.



Imports and tariff revenue Imports of good j are M; = D; — Q;. Let p; denote the
internationally given price of good j. Revenue generated from tariff collection is T" = ", t; M;,
where ¢; = p; — ;. Note that

orT

t]

ej> , where ¢; = Mjp; /M;.

Total utility. The total utility of the mobile factor in sector-region {jr} is

. T ;T P
WL—wjrn +n —+nJT¢L—w]rn +n —+n —
"n

An increase in the tariff on good j affects the utility of the mobile factor as follows:

owL b gr  nk el nl DE

p; T on dp; nt Op;

The total utility of specific factor owners in sector-region {jr} is

T oK
K __ K K
er = Tjr + njrg + nj?"n_K'
Note that

oWk nk DX
Jr Jr / K™
= qjr + = (M; + t; M) — njp—=.
8pj qj n ( J J ]) gr nK

Region r’s welfare. The welfare of mobile factors in region r is QF = Y. ALWL or

A T or
ZA w]rn 2 ir er z ir zrq)L )\f (wr+ _'__>

n nk

where AL = Z o Alnk . and ®F = nl >, ¢F. The welfare of specific factor owners in region
r is given by QK SAEWE o
K, K K K

A A T oK
A . ir zgr T z]r Lo A )\K 4 =
Z P i . + Z<>+ )

where A\X = 5" AKpK. For region r, welfare is given by Q, = QF + QE =55 AmW™, or

ir T oK
o oo T ) et () 4 o 3

(28

10



When preferences are identical,

ot () 3 (5+4)

r

where A, = AL + A\X and and @ =n¢p =nY_; ¢;.
Aggregate welfare. National total welfare is @ =3 > > TIW!" o

)

L. L e~ K, K 7“7" k(T g
Zwrzr“"n“” + +ZZFZT Ty + n+nK )

ZT‘

where v =" 5. T'"'nl". Note that the weights used at the national level, I'”}

ir ir may not coincide

jr
with those considered at the district level, Aﬁ. When preferences are identical

- ZWTZFW W+ZZFW ni <7T”> 'y(r;:Jri),

wr
AL K o — .
where vy =v" +~4", and ® =np=n)_, ¢;.

1.2 Tariffs

District specific tariffs. Consider the case of specific tariffs with no terms-of-trade effects, i.e.
pj = Dj +tj, where p; is taken as exogenously given, so that Op;j/0t; = 1. The tariff vector that

maximizes the total welfare of region r, €),, is determined by the following FOCs:

S| ARRE <zﬂ) + 2K

Jr

1 L

o8,
L0ty 41,01 -

8p]

nk

1 DK
- (M + ;M) — J] =0,

for j =1,...,J, where D" = n™d7". Isolating t;, gives

t. n A jT‘(:I]T_ &DiL_FKDiK +% (3)
s M]’ )\T nﬁ A nl N nE n

~ ~~ (44)

(1) (i7)

where A, = AL + AX. Expression (i) in (3) captures the effect of tariff ¢; on domestic producers
of good j in region 7. This effect would tend to rise t;. Expression (ii) captures the impact of the
tariff on consumer surplus. The effect is different for the different groups of individuals L and K.
This term tends to put downward pressure on ¢;. Finally, expression (iii) captures the impact of the
tariff on tariff revenue. Since domestic residents benefit from tariff revenue, this term would tend
to increase t;.

Note that expression (i) reflects the impact of the tariff on the returns to the specific factors,
in this case, owners of specific factors in sector j. Given that the model assumes the nonspecific

factor is perfectly mobile across sectors within region r (but not across regions), w, = wj, for all j

11



in region r. Changes in tariffs do not have an impact on the income of the mobile factor because
w, does not depend on tj.3
When agents have identical preferences i.e., D]-L/nL = D]K/nK = Dj/n, expression (3) can

written as

K
b (A Qs (4)
M]' )\T in nan

e AL _ AK _
Moreover, if Ay = Ay = A,

K K
b _”<”jrqu_”a‘(°?j>
Jro / K K |-
M]. Ny N, non;

Then, t; > 0 if and only if (nﬁ/nr)(qu/nﬁ,) > (nJK/n)(QJ/nJK), or gjr/ny > Qj/n.

National tariffs. The tariff that maximizes aggregate welfare satisfies

n

/ L K
D s G WMJ' B 7LDj _|_,YKD]' M
apj E: ar'jr o L K ;

where v = L + 4% Isolating t; gives

L K
t.:_i ZFW gr dir ﬁ&+f& +%
J M; v nk ~v nk v nk n

r ar

If preferences are identical across groups, then

n F r Qjr Q;
tj=—,<2 Loty &), (6)
Mj T v n]"" n
Ad-valorem Tariffs Suppose, as before, that world prices are fixed (i.e., there are no terms-
of-trade effects), but tariffs are now ad-valorem. Specifically, p; = (1 + Tj)]ﬁj. This means that
Opj/0t; = p,;. Note that 7; = (p; — D;)/p;, which means that 7;/(1 + 7;) = (p; — p;)/pj- When
agents have identical preferences i.e., DjL /nt = DJK /nf = Dj/n. Then, the district-preferred and

national ad-valorem tariffs can be expressed, respectively as

Tjr _ n A g'r qjr @ Tj _ n F]'r gr jr & (7)
1 + Tjr —Eij >\r nJIg n|’ 1 + 75 —Eij y n]ffn n |’

where ¢; = Mjp;/M; <O0.

Comparing district tariff preference with national tariffs. How does the vector of

preferred tariffs by district r differ from those effectively chosen at the national level? Evaluated at

3If the mobile factor were completely immobile across sectors (also sector-specific), then changes in tariffs
would have a differential effect on wages across sectors as well.
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the solution obtained when tariffs are set at 7;, the difference between 7;, and 7; can be written as:

Ar r djr Ffinkéq€
(Mg 5Ty 8

M T T T

n

(—€;M;)

Tjr_Tj:

where the subindex ¢ is used to sum over districts. This expression identifies three sources of
discrepancy between district ’s preferred tariff on good j, 7., and the central tariff 7;. The sign of
(1j» —7;) depends on (i) the difference between the weights AK and ijf,, (ii) the spatial distribution
of njr, and (iii) the production levels of good g, across all locations r.* Even when each district r
places the same weights to each sector j and group m as those chosen at the central or national level,
expression (8) may still be different from zero if the allocation of production across jurisdictions
is not homogeneous, i.e., njffn differs across locations r. In other words, there will be districts that
win and districts that lose just because of a non-uniform allocation of activity across space, and the

legislative bargaining carried out at the national level.”

1.3 Tariffs and Lobbying

Suppose lobbying is organized at the national level and owners of the specific factors (sectors)
are in charge of deciding the level of political contributions. Moreover, lobbying is decided at the
sectoral level. Specifically, a subset of sectors O C J are organized and engaged in lobbying, and
the “central authority” chooses the tariff vector t = {¢1,...,¢;} that maximizes (C + af2), where C
are campaign contributions, 2 aggregate welfare, and a captures the trade-off between welfare and
contribution dollars (as in GH). The latter is equivalent to maximizing U = >, W/ + aQ w.r.t.

t, or

max U = aZZI‘L Prad Y TEWE Y Y @+ arfHywik.

{t1,-.ts} T ieNO r icO
For organized sectors j € O, the specific tariff becomes

K, K K L DF K K K
tO:_Ai Z M_’_njr djr D + L_{_ni D73
J M’ v ary n]KT N nL v oay | nf

T

4Note that if njr = 0, then since capital is essential in the production of good j, g;, = 0. However, to the
extent that ¢;» > 0, not only the spatial distribution of activity but also the scale, represented by g¢;,./ nfi
becomes relevant in determining tariffs and explaining the difference between 7, and ;.

®When preferences differ across groups, expression (8) becomes

T (=€ M) /\T nK v oonfy Ay ) nk Ar v ) nK |’

Jar L

The last two terms capture the impact of the tariff on consumption. The effects contribute positively or
negatively to the difference (7;. — 7;) depending on the relationship between the weights attached to each
group by region 7. Suppose I'j, = I' and A7, = A. Then, A\["/\. = n"/n, and v™/y = n™/n. If the
proportion of group m in dlstrlct r is the samo as the respective average proportion, then the last two terms
of the previous expression cancel out. Finally, if preferences are identical such that djL = dJK , the last two
terms cancel out.

13



where A = avy/(ay + nf) For sectors that are not organized (i.e., j € J\O), the tariff ¢; is the

same as before.

Comparing tariffs How do the (specific) tariffs change if a sector becomes organized and lobbies

for protection? We now compare the tariff ¢; derived earlier in (5) to t?. Specifically,

K K
0y = M | (P29 MY
: .
’ <a’y+n]K> Mj\nf  mff on

As a — 0o, A — 1, and (tu — t;) — 0; this means that tariffs are exactly the same. If a = 0, then
the tariff for sector j becomes tu (n/M’)[(D]K/nK) - (Q]/nJK) — (M;/n)]. Note that in this case,
the tariff does not depend on Fjr

2 Model with importing and exporting sectors

Suppose now that there are two countries: country US (or the domestic country), and country
RoW (the foreign country, or, the rest of the world). We will the symbol “x” to denote variables
referring to RoW. We also incorporate into the present framework terms of trade (TOT) effects, so

that tariffs imposed by an individual country may affect equilibrium world prices.

Notation. From the perspective of the domestic country US, the economy can be described
as follows. There are three types of goods: a numeraire good 0, or sector 0, importable goods:
i=1,..,(j),...,J, or sector M (exportable sector for RoW or M*), and exportable goods: ¢ =
1. (s >, ..., G, or sector X (importable sector for RoW, or X*). Factors of production are allocated
across sectors as follows: nl = nt’ + nLM + nLX, nk =nl® 4+ n" 4 nLX, and n = n? 4+ n®, where
=3, ot = = 3 g i = Y R = 2 5 e
Moreover, since there are only two “countries” (US and RoW), the set of importable goods for US
is equal to the set of exportable goods for RoW, and the set of exportable goods for US is equal
to the set of importable goods for RoW. Additionally, the market clearing conditions are given by
DM — Q¥ = Q" — DI and DY — QF = QF — Dy
Ad-valorem tariffs. Suppose that countries set ad-valorem tariffs on importable goods, but they

cannot use export subsidies. Specifically, country U.S sets tariffs on importable goods from RoW
M
J )
of good j in country US (pj ) and the foreign country RoW (pj ) are, respectively,

and country RoW sets tariffs on importable goods from country US, 72X". The domestic price

pj =1+ )pj, pi* =p}, 9)
Py =Py, py =(1+7)ps. (10)

where ﬁé\/f is the international (world) price of good j, and px is the international (world) price of

good 5.9 Note that 7; = (pj-\/[—ﬁ?/[)/ﬁy, and (1+7;) = pj-”/f)é”, so that 7;/(1+7;) = (pﬁ-\/[—]ﬁé\/[)/p?/[.
This is the wedge between domestic and world price as a proportion of the domestic price pﬁ-w .

6Since good j is imported by country US, then country US chooses T > 0. For the foreign country
RoW TJM* =0, i.e., RoW does not subsidize exports of good j.

14



Given the tariffs, the equilibrium prices are determined by the following equations (from the

perspective of country US):

M; (péw) = X;(ﬁéw), market for importable goods, (11)
X, (pX) = MX(pX"), market for exportable goods. (12)

It follows from (9) and (11) that pé-‘/I(TJM) and ﬁé\/‘[(TM). Similarly, from (10) and (12), pX (7X7)

J
and pX (757).

Comparative static analysis: Domestic country U.S. Consider good j imported by coun-

try US. Differentiating the system of equations (9) and (11) with respect to TJM gives
—M =M agt (M M =M y ! (=M
apj _ pj Mj<pj ) <0 apj _ Py X (pj ) S0
— ) — M
ol = X)) — L+ M) T or T X ) — (L M)
We define elasticities as
M * =M M M —M M
M OMp e 0Ky g Opp T e OBy T
Y W— 9 ) — M
Tooopy Myt opyt xx7 ot orMphtt ot oM pl
Rewriting the comparative static results in terms of elasticities:
=M =M M M X*
op;" _ P 6 " __m 6
M M X* _ MY’ M J X* _ MY’
or; (L+777) (€ e') 0T (€ 6')
or
M
M M M X* b M
Pyt T € T & N Cri _ 5
O G I (R D IC A e
€\ J
J
Note that
M M / M =M M
— — 7 * 9 - * 0
apé-w / aT]M X7 (1+ T]M ) ef 8p§\/[ / GTJM EJX

Comparative statics: Foreign country RoW. Differentiating the system of equations (10)

and (12) with respect to 7%~ gives

0Py _ Py M () _o o P Xi(P3) -
O XS(p) — (L7 )M (p) 7 omE X (p) — (L4 7 ) My ()

Using elasticities,

oy _ B e @) " A
R I D R S C e L N O S )




or

P L S S
AT (=) T () (e =)

where €X is the elasticity of exports of good s from the domestic country US, and € is elasticity

of imports of good s by the foreign country RoW .

Tariff revenue. Using ad-valorem tariffs, the tariff revenue is given by 7' = Y, 7MpM M;. Note

that T' > 0, since export subsidies are not allowed in our model. Differentiating T with respect to

M.
Tj .

T T T op¥ ™ opM
dr; orM 8pj orM (L+7) or;

where 0; = eé\/l <1+€ > < 0. Note that in the absence of TOT effects, d; = e
J

Total welfare. The aggregate welfare (in both countries) includes the welfare of both owners of

the mobile factor and owners of the specific factors across all sectors: Q = QF +QF = QL LY 4+
QL 4 FKY 4 QKX, where”

0 0 M M X
QL——E:(%fvﬁ;wm—%EZFL nk 7~+§:I¢ L >-+7LT

r

Z [ZFKM KM< ir pz >+ZF KX< g(pf))
nkKM KX

1d gr

T=:§:¢y0ﬁ5-%§:¢§@§)+4*
i g
P )

r

W/K:Z<ZFKIV[ ZIEIM ZFKX KX> )

r %

+957,

Suppose that I‘LO = FL M _pLX = 'L and FKM = I‘KX =TXK for all j,s. Then, v* = o ink
and v =3 TEnpK.

2.1 Nash Bargaining

Tariffs are the outcome of the following Nash Bargaining game between the domestic country
US and the RoW: choose the vectors of tariffs {7™ 7%} that maximize

N = (QUS - §U5>J (QROW QROW)(l_U)’

"We assume identical preferences for the two types of agents.
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taking the tariffs of the other country as given. Equivalently, the tariffs are the solution to the
problem: maxg v x4 N = oLog (QUS — QUS) + (1 — o)Log (QR"W - QROW> , where ™M =

(M, ...,T]M, ey, 7, and X = (", X ...,Té(*). The FOCs with respect to each T]M (chosen

by the domestic country) and 72X~ (chosen by the foreign country) are given by:®

M o dQus n (1-0) dQfiow 0 (13)
I (QUS _ QUS) dTJM (QRoW _ QROW) deM o
X o dQus n (1-o0) dQ oW 0 (14)
TS — - — — =0.
(QUS _ QUS> drX (QRoW _ot W) drX

Intuition from a two-good model. Suppose that country US produces one importable good
j and one exportable good s (this means that the foreign country exports the good j and imports
the good s). Rearranging (13) and (14) gives

dQus )/ dTJM dQftow dTJM dQus

dORW [z M
dOUS [dr T AQRW Jdr X T el

dQRW [ 47X

dQUS
drX”

~0. (15)

Consider the following interpretation of expression (15). Suppose that the agreement between
countries U and RoW is such that when a country US raises the tariff on exports from country
RoW, RoW is “entitled” to increase the tariff on exports from U such that the utility in RoW is

dQReW farM g X
»dQROW [dr KT T dr

because RoW increases its tariff so that Q7" remains constant. In this case, the expression

unchanged (similarly if RoW is the country raising the tariff). In other words

between [-] in (15) would represent the increase in the tariff by country RoW in response to an
increase in the tariff by country US “authorized” by the agreement in place. Now, this increase

. *
IHTX

= would negatively affect country US’s (net) welfare because a higher TSX " lowers the price

received by exporters from US.”

General case. Now, assume country US (RoW) imports (exports) J goods and exports (imports)
G goods. The analysis below focuses on the determination of tariffs from the perspective of the

domestic country US. From (13):

o —RoW
ars 1-0)/ (QR W _Q ) IR
dTJM o/ (QUS _ QUS> dTJM

~0. (16)

We want to derive an expression for [-] in (16) above. Summing (14) over all goods exported
(imported) by country US (RoW):

o dQus n (1—-o0) dQfiow
(QUS _ QUS) p drX” (QROW _ §R0W> . drX”

— 0. (17)

8Remember that countries only choose import tariffs, i.e., countries cannot subsidy exports.
YWe say “net” because the lower price would benefit consumers of the exportable good s in US.
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Isolating [-] from the previous expression gives

o —RoW *
(1= )/ (QFW —0") S, dUS Jdr X -
o/ (ovs — %) 3, AU Jar
Substituting (18) into (16) and rearranging, we obtain
L R W (19)
dTJM > AW [dr X drs
where
AQUS  oQUSs 8pM onUs AQUS  9QUSs ({)ﬁX
— Iy , and - = — > . (20)
deM 8p§-” 3TJM 8TJM drX opX orX

Note that in the previous expression OQUVS / 87’X " =0, since the impact of TX " on the welfare of

country US only takes place through the TOT effects, and for ad-valorem tariffs, 8p] / 87 =

op
M p]
+ TJ 87’

Interpretatlon of the term between [-] in (19). When country US increases 7, it affects

RoW because TJM has a negative impact on pM . This effect is captured by dQfW/ dTM . The

increase in TJM “triggers” a response by country RoW, which reacts by raising potentially all tariffs

in tX".10 This increase ultimately affects producers and consumers of the exportable goods in
X

country US (because 7X  negatively affects p2\ ).

Suppose country US is “small” relative to RolW. In this case, 6p] /87 = 0 and

dQUs/ dTM = 00YS /or M , which is the same expression we obtained earlier when only importable
goods are considered. However if ap] / 87’ =0, then dQfoW/ deM = 0, so there is no interaction
between US and RoW.

2.2 Effect of changes in prices and tariffs on welfare

Impact of a change in pX. What is the impact on the welfare of US of a change in the
international price of exports (due to a change in tariffs by the foreign country RoW)? A change
in pX (a decrease in py when country RoW imposes a higher import tariff on good s) affects both
producers and consumers of good s in US. Producers of good s are active in different regions r in
the domestic country. Therefore, the impact of a change in ﬁf is spread across all (active) regions
in country US affecting welfare in U as follows:

aQUS sy Y AX
e ZF < KX) —EDS.

s

10Note that this is a simultaneous decision.
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However, country RoW chooses a vector of tariffs 7%~ that affect all prices received by domestic

producers of exportable goods, Tag( . The impact of such change on the domestic country U.S is

o -Tn () ipe

g’l"

QUS

Impact of change in p?/[ . The direct impact of changes in domestic prices on the domestic
country’s welfare (the first term of (20)) is given by

o0us KM M qjj"f Y, M—M
apM = L5 iy i | T g(Tj pj MJI - Dj).
J r Jr

Direct impact of a change in 7' . A change in TJ also affects QU9 by affecting tariff revenue
T directly and through its impact on the equilibrium world price pj

0S4 =M v 9P;
— p] +T] 37—]1\/1 M]

M
OTj

2.3 Solution - Ad-valorem tariffs

Suppose the weights placed on fixed factors producing importable (exportable) goods is the same
across sectors j (g). Specifically, FﬁM =Tk M, F§X = I‘,{(X. Substituting the previous expressions
into (19), gives

KM KM i T aMs; DI ot M e dQVS
Z v nkM - M B OTJM T T H Zg: X

1—1—7']- n n

r

Isolating 7; M /14 T M) gives

o Ly | KM n \ (4
1 + TM B 5] r TlKM M]T
1 rk K 5 ny MF qgr
7@ - [ TLKX) 29]9
1 Q
_ + 1) erjg ( )

+ (21)

i

05 eX*

<.

Where’y Z (FLOTLOT JrFLM £M +F£anx> a’YK _ Zr (quan?{(M +F7{<XTL£(X> oy = ’YL+'YK
D;W — Qéw —+ M], M]T = M](nr/n), and

() opx jor.X g AR jarM

=€ ———<0,0, = ——F——7 <0, u;" " = — =
J J EJX 79 Opj-\/[/ﬁT]M J Zg dQROW/dTgX

> 0.
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1 . Dg 1 . Dg — ~. ﬁg(Dg
Expression 04 (E) can be rewritten as HME = %W where

EAI*
— g
gjg: (p M/pé.%) (g —c5"") < 0.
(py /pg)LM)
Ej —Ej

3 Baron and Ferejohn (BF) legislative bargaining frame-

work

This section develops a simplified version of the BF legislative bargaining framework used in the
text. We illustrate the outcome of the bargaining process using a three-district example. We later

discuss how the main results would apply more generally.!!

3.1 A three-district BF model

We begin by deriving the tariff vector region r would choose if it could choose the national tariff
unconditionally, i.e., if r is chosen as the agenda setter and can implement its preferred tariff. We
next obtain the tariff that region r would choose conditional on attracting region r’ and form a

majority coalition.
Unconditional preferred tariff

Suppose that region r can choose its preferred tariff unconditionally, i.e., without considering
the impact of the tariffs on other regions in the federation.'? This tariff is obtained by maximizing
Q, = QL+ 0K =5 ALnLwl + 57, AEnEwE with respect to t, = {tir,...,tjr, ..., tsr}, which gives

TYT?
K
T M) | A nk n |’

where )\K = Affn jlf, is the aggregate welfare weight placed on special interests in district r, and

Ap = Aorno,, + > 2o ATenT) is the aggregate welfare weight on the district r’s population, and
m € {L,K}.'> The solution vector, denoted by t,, is the vector of tariffs that district » would
choose if it had the ability to impose its own preferences over the other districts. Note that the
term [—Q;(t;r)/n] in (22) is the sum of per capita tariff revenue (M (t;)/n) and the loss in consumer
surplus due to the tariff [-D;(t;,)/n|. Also, all the endogenous terms are evaluated at p; = p; +1t;,

so they depend on ¢, since p; is given in this case.

HSee Celik et al (2013). To simplify the exposition, we consider only importing sectors and no terms-of-
trade effects.

12We still assume that the region is part of a federation of regions, which means that tariff revenue is
uniformly distributed across all residents, and aggregate market clearing conditions hold.

13The subscript £ is the index used to sum over regions.
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Equation (22) can also be rewritten in terms of ad-valorem tariffs 7. = t;,/p; as

Tjr _ n )‘]r QJT(T]T) . Qj(Tjr) (23)
(I+75) —€i(mje)Mj(j0) | Ar nﬁ n

where 7j,. /(14 7j.) = tjr/pj, since pj = p; +tjr, and €;(7;,) = M}(7jr)[pj/M;(7jr)]. The solution is

essentially the same as the district’s preferred tariff derived in the text.
Conditional preferred tariff

Consider a one-period BF bargaining model with three districts, each one with the same number
of residents n, = n/3. District r is randomly selected to be the agenda setter and proposes a vector
of tariffs. District r’s proposal is implemented if at least one other district (a majority, in the
three-district case), district 7/, joins to form a majority coalition.

The agenda setter, district r, solves the following problem:

1. Choose the vector of (specific) tariffs t, = {ti,,...,tjr,...,t -} that maximizes district r’s
welfare €2,.(t,) subject to ,(t), > Q. (t) for all 7’ # r (the two other districts), where t is

the vector of existing (status-quo) tariffs.
2. Choose to form a coalition with the district that gives r the highest utility level.

The first stage of this problem can be described as follows. The agenda setter, district r,
maximizes the Lagrangian £, = Q,.(ty) + pp[Q(t,) — Q. (t)] with respect to t,, where p, > 0

denotes the Lagrange multiplier for each 7' # r. Specifically, p,, = Max [7 gg://%ijj,O] At an
interior solution, when the constraint is binding, the numerator and denominator have opposite
signs: conceding a higher ¢; to satisfy 7’ lowers r’s welfare. The size of p,» depends on the rate
of this trade-off at the constrained maximum. The solution to this problem gives the vector of

specific tariffs that district r would propose to district 7/, and district ’ would accept. For each

j=1,...,J, the solution tariff, denoted by t]r, is given by
o M lape ) /) + oM e )@
Jr T At (41! :
M](tﬂ") AOLrnor + Z Z A]r jr + prr ( TlOnT’O + Zm Z] A;’;;,n;r;,) "

The latter expression can be rewritten as:

o n [Ar(kﬁ/ A (85) /1] + proder (N A g (85,) /1) Qj(tﬁ)]
Jgro r’ o ’
—M]/-(th) >\r + pr’)\r’ n
)\K . r/ )\K o tTJ . tT/
_ T/L - [Olr ; q;j (K ) + (1 . 017") )\T’] q ]E{]r) . Q]( ]7")] : (25)
_Mj(tjr) T nj’r‘ T nr’j n
where AT. = AJinil, AT = ATLnll, Ay =ALnb +>,, 50 AR, Ny = Nponkg + 3, S0 AT
and o, = 7)\T+p -
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Expression (25) can be rewritten in terms of ad-valorem tariffs T]T; (1+ TJT;) = tr ,/p; as follows:

! ! K / !
T;r . n o )‘ﬁ' er(t;‘r) (1 —a ))\jr’ djr! (t;“r) . Qj(tgr) (26)
L+ =M | A nf YA nk n
Jr YANS TS I\Yjr T Jr T gr!

3.2 An Example

Suppose the utility of a representative consumer in region r is given by u = co+ ), (¢ic; — c? /2),
with ¢; > p; (for all p; considered here).'* This means that d; = d;(p;) = ¥; — p;, and D; = nd;.
Then, consumer surplus is therefore given by ¢ = > .(¥; — p;)?/2 = 3. d?/2. On the production
side, each unit of the sector-specific factor produces o,; units of good ¢ in region r. This means that
qri = O'”‘ng, denotes production of good 7 in region r, and Q; = >, ¢; aggregate production of
good i. Note that production is completely inelastic in this case. Finally, let ¢; = p; — p;, (specific
tariffs) and M; = D; — Q;. Note that in this case M/ = D, = —n, so that ei = M’(pi/M-) =
—n(pi/M;). Total welfare in region r is Q, = QF + QF =" ALnbwl + 5. A

rz m r7,7 where

L Z d; Z
Wrp = 1+ + = pz D Ql)
1nd1rect utility per cap tariff revenue

wfz(‘ = DriOri + Z + Z pz D QZ) .

indirect utility per cap tariff revenue

The unconditional preferred tariff is, in this case,
K K
t —)\jr o Z o ng
— o ”
=, 0 . i

where )\K = AJIi jKT is the aggregate welfare weight placed on special interests in district r, and

A = AOrnOr +> .. Z A%n7 is the aggregate welfare weight on the district 7’s population, and

m € {L, K}. The conditional preferred tariff is given by

o )\]Ii )\5] nng
tir = O‘rTTUjT + (1 - aT)TJT'j o Z O-ng' (27)
r
4

Note that (27) can therefore be expressed as

th = outjr+ (1 — on)tj. (28)

14We adopt some of the same assumptions as in Celik et al (2013).

22



Equivalently, the ad-valorem tariff T;;: = tj,/p; can also be written as 7']7“7: = a,Tjr + (1 — a,) T,

since in this case p; is given. Alternatively,

s 1475 T 1+ 75 Tt
N e N P 29
1 + Tj’l" 1 + TjT + Tjr 1 + TjT‘ + Tjr’

Note that

1 : 1 -
a, + T”, +(1 - o) + T”, =1, (30)
1+ Tj’-"r 1+ T]?“r

@ (1-a)
which means that
T g T (1— @) 2" (31)
e Tl

3.3 Extension: More than three regions

The form of the solution in equation (26) generalizes to the case where r > 3. The characteri-
zation of the solution, however, gets more complicated as the number of districts R increases. This
is because both the number of goods J and their regional distribution matter as well.

Consider an economy with R districts (with R assumed to be an odd number), one of which,
district r, is the agenda setter. District r seeks to form a minimum winning coalition of (R + 1)/2
members by proposing a tariff vector to the other districts. We denote by %, the set of minimum
winning coalitions that would allow district r to achieve a majority.”

In the first step, for each coalition C,. € %, the agenda setter r computes the vector of tariffs
tC" that would satisfy districts in the coalition. In other words, the tariff vector t¢* would offer
those in the coalition a utility that is as large as what they can get in the status quo. The solution
to this first step problem is an extension of (26).

Specifically, under the assumptions considered in Section 3.2, it follows that tf’“ and also Trc"

can be expressed as a convex combination of the preferred tariffs of the districts in the coalition:

TﬁT = Z a,7j,, foreachC, € €, (32)
LGCT

where 7, is the preferred tariff of region ¢ for good j, 0 < o, <1 and ZLECT a, = 1.

In the second step, the agenda-setter representing r can always remain in the status quo, or
choose a coalition C, that gives r the highest utility, conditional on r getting a utility level greater
than the status quo. To the extent that the agenda setter is able to form a coalition that gives all

members in the coalition a utility that is at least as high as the status quo, the solution tariff would

15The agenda setter needs (R — 1)/2 additional districts in order to form a majority. The set of %, would

therefore contain 1 }é}fl_)l/)z!]!}g = F[(li[g)] 7oz different coalitions, where Mz] = (z = 1)L
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look like (32).
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Appendix C — Congressional District Data

Employment Data

Source: Bureau of Labor Statistics. File names: 2002 qtrly by industry

Data Source: BLS Employment Data

1. Employment by State S and industry IND (E7yp)-

2. Employment by State S for all the manufacturing sector (E5; 4npr)-

3. Employment by County C' and industry IND (E?N p): there are non-disclosed observations
at this level; however, these values represent a small proportion of total observations (less
than 17% of the data).

4. Despite data being reported at the state level, there are a number of non-disclosed observa-
tions. In some instances, we use data available at the county level to impute the aggregate
as follows:

(a) Output per worker: A; = Rea%gfégfg’;gﬁiputl
(b) Re-scaled output per worker: A; = n%.
GDP Data

Source: Bureau of Economic Analysis (BEA). Files names: SAGDP2N and CAGDP2
Data Source: BEA Output Data

1.

GDP by State S and industry IN D, for all industries (YI ~Np): these data are dissaggregated
for most industries, except for Y3i; 315 = Yii; + Yiia; Yiis_g14 = Vi3 + Yalys and Y5 516 =
Yiis + Yile.

We impute Y3511, Y3312, Y3313, Y3Si4, Ygsig), YgsiG, as follows:

(a) Estimate weights using employment data Calculated above
S NS

S _ _ — _ —
P31 = 11+Ns D P31y = 11+Ns ;P33 = 13+Ns P PR = 13+Ns ; Pi1s =
SN5915 = and ¢3 6 SN3$16 =

‘]\[3154_‘]\/3167 1 N315+N316

(b) Calculate Y33y, Yala, Y3is, Yiia, Y3is and Yiig as:
Vit = 05106 Y3 5125 Yalo = S50+ Y511 512 Yais = 9313 aia_3145 Yaia = O510%Yals 3145

Yiis = 9315 * Yals_s1e: and Yiig = 0316 * Yiis_s16
GDP by county C and industry IND (E/I(JJVD): In contrast to state level data, county GDP
data are only available at the aggregated level of total manufacturing (and also durables, and

non-durables). We construct Yﬁv p as follows

S B _ NG ¢S, = NG

NS +NCQ+NC » P32 = N301+N302+N3C3’ 33 7 N{+NG+NG’
; Cc _ .C C RV O — C i

and impute Y7 = @51 %Y)7,,,,, 5 Y35 = ¢32*YM(muf, Y§ = ¢33*YManuf- We proceed similarly

Calculate employment weights: gbgl

C
to construct each Y 3 p.
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https://data.bls.gov/cew/data/files/2002/csv/2002_qtrly_by_area.zip
https://apps.bea.gov/regional/downloadzip.cfm
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