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1
INTRODUCTION

Many people believe that freer trade unduly benefits the rich in developed countries and that trade barriers provide extra help for less skilled workers who may face higher job loss costs.
  Also, the empirical endogenous protection literature has produced a strong consensus in favor of the claim that protection decreases with skill levels.  This paper presents evidence against this conventional wisdom.  Regressions based on an explicit political economy model imply that the relation between protection and average skill levels in US industries is actually an inverted U: industries with skills in the middle range get more trade barriers than industries at the high or low ends.  It appears that politics surrounding trade policy have trumped social concerns, rendering the structure of protection less “progressive” than many would like to believe.
Many empirical studies have analyzed the skill-protection connection.  Ray (1981), Marvel and Ray (1983), Baldwin (1985), Trefler (1993), Gawande (1998), and Gawande and Bandyopadhyay (2000) all find a negative correlation between skill levels and protection levels across US industries.  We know of none that finds a significantly positive correlation.  While stimulating, these regressions are not derived from explicit models and thus may suffer from specification error.
  
Esfahani (2005) incorporates skills into a model in a way similar to what we do below.  He finds that having more workers whose skills are below that of the highest group leads to higher protection.  His paper, however, like all others known to us, considers only a linear protection-skills relation.  This paper seeks to extend the previous literature by examining the possibility of a non-linear relation between protection and skills within an estimating framework derived from an explicit protection model.  The model includes four groups: the government chooses protection levels to maximize votes, producers maximize rents through lobbying, and workers and consumers vote according to protection’s effect on their economic welfare.
  

Another concern with previous studies is how protection is measured.  Older studies have used tariff rates while more recent ones have generally used non-tariff barrier (NTB) indices produced by the United Nations.  It is widely recognized that tariff rates alone are inadequate and that NTB indices have potentially troubling flaws.  This study uses new measures of protection that we believe are more trustworthy.   

2
The Model 

2.1
The Economy
Consider a small economy whose consumers maximize 
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For production, consider a modified version of the specific factors model.
  There are constant returns to scale and perfect competition.  Each non-numeraire good requires specific capital and mobile labor.  As with the standard specific factors model, the total reward to specific capital depends only on the price of the good produced: 
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.  Unlike the standard model, though, we follow Davis (1998) and Brecher (1974) and assume that each sector’s wage is fixed above market-clearing, causing involuntary unemployment.  With the wage set artificially high, the amount of labor used in a given sector depends strictly on labor demand and thus, with technology fixed, only on the price.  Thus, 
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2.2
The Polity
For each industry, the government chooses a protection package.
  We do not model which trade policies are chosen, so choosing a protection package for each import-competing sector is equivalent to choosing a domestic price, 
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.  We assume that revenues from trade taxes and the rents from other barriers are rebated lump-sum to consumers.
  
Owners of specific capital in import-competing sectors form lobbies.  We assume that lobbying has a negligibly small impact on any lobby’s consumer surplus.  Thus, welfare for each producer lobby is simply profits, 
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.  Lobbying consists of making contributions.  Each lobby engages in a bilateral Nash cooperative game with the government, so that total surplus is maximized, with the division of the surplus indeterminate.
  Most models assume that contributions are frictionless transfers, but we allow for transactions costs.  Contributions received by the government from the producer lobbies are 
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 is a lobbying friction coefficient
 and 
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 is the amount of rents that lobbies retain in the bargain.  In this Nash set-up, the price chosen does not affect the Bi term.
 

We will let 
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 be a function of key variables that may affect an industry’s ability to apply political pressure.  In this paper, we focus on the role of skill levels.  Following other empirical studies, we will also explore the relevance of the 4-firm concentration ratio, geographical concentration, the number of firms, and the unionization rate.  

The government chooses a price in each sector so as to maximize votes.
  The government’s objective function is:
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 are free trade levels of employment and consumer surplus; c is the fraction of a vote that each contribution dollar buys; and a is the votes lost per dollar of lost consumer surplus.  This is a political support function
: the government grants benefits to special interests, but the loss of support from those who must pay constrains the size of the benefits.
The first term, 
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, gives the number of votes that protection generates from workers in that industry.  We assume that changes in employment status override price changes in determining how workers vote.
  A number of things, such as political ideology and wages, can affect 
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, and, below, we will assume that one relevant variable is the average skill level of workers in that industry.

The second term captures contributions induced by protection; the government uses these funds to “buy” votes at a rate of c votes per dollar.
  The last terms in square brackets capture lost support from consumers who face higher prices, with the number of votes lost directly proportional to the loss of consumer surplus.

Taking the derivative of V with respect to a representative price, pi, , we find:
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where e(L,p),i is the elasticity of labor demand, 
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  Appendix 2 shows the derivation.
3
DISCUSSION AND IMPLICATIONS of the model
Two main features distinguish our model from most of the literature: treating workers as a separate source of support, instead of lumping them in with consumers as a whole, and allowing for lobbying frictions.  In order to capture these forces while preserving tractability, we have assumed that all potential lobbies organize and that the impact of lobbying on that lobby’s consumer surplus is negligible.

To help in interpreting equation (2), consider how each of the two main features affects it.  The 
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.  This resembles more closely GH-type models, in which protection depends on the output—import ratio, the weight that contributions get relative to consumer surplus (c vs. a), and the elasticity of import demand.  

Nevertheless, this expression is still a bit more complicated because of the lobbying frictions.  If contributions are assumed to be frictionless transfers, then 
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.  This is the expression for protection that comes out of their framework with separate bilateral bargains when all industries lobby and each lobby’s consumer surplus is ignored.
  The model implies several ceteris paribus results for import-competing industries.

Result 1: Protection increases with the number of workers.
  More workers in an industry means more potential votes for the government when it imposes protection.  The empirical literature finds a robust connection between workforce size and trade barriers.  By incorporating involuntary unemployment, this model differs from others in providing a theoretical backing for the widely accepted claim that jobs play an important role in the protection game.

  Result 2:  Protection increases with the elasticity of labor demand.  Industries that hire many workers in response to a price increase also provide many votes if granted protection and thus will receive more of it.  As with result 1, this is unique, as far as we know, to our model.
Result 3: Protection increases with the proportion of workers who switch votes when fired or hired.  For a given workforce size and elasticity of demand, industries with high fractions of workers who base their votes on their employment status will give the government greater rewards for protection.  This positive relation between the switching fraction and protection means that the relation between the industry’s average skill level and protection is the same as the relation between the average skill level and the switching fraction, a fact that we will exploit in the empirical work below.

Result 4: Protection decreases with lobbying transactions costs.  Lower transactions costs (higher 
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) imply that producer lobbies will have more clout with the government, since it will receive more of the resources that lobbies dedicate to lobbying.  This result springs from the Becker (1983) idea that the pressure applied by interest groups may not equal the amount of resources that they devote to lobbying.  We have chosen exogenous friction coefficients as a reduced form operationalization of this idea, but more explicit modeling would be interesting future work.  As with Result 3, the relation between the average skill level and protection is the same as the relation between the average skill level and lobbying frictions.  


Result 5:  Protection increases with output if 
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 is quite low (or both are), meaning either that contributions are not valued much or that lobbying costs are high (or both), then larger industries may get less protection.  In this case, large industries cannot muster enough contributions to counteract the large amount of consumer surplus that protection in those industries would wipe out.  This result goes against the conventional theoretical wisdom that protection increases with output.  Much empirical work, however, finds the opposite.  Maggi and Rodriquez-Claire (2000) is another formal model which allows for the possibility that protection decreases with output.  Their result arises from distortionary taxation, not lobbying frictions.
Result 6:  Protection is decreasing in imports and in the elasticity of import demand.  Holding everything else equal, industries with more imports should get less protection, because more imports means that protection for such an industry will result in a larger loss of consumer surplus.  Also, since more elastic demand leads to greater deadweight loss when prices are propped up, more elastic import demand leads to less protection.  These results accord with all GH-type models and is implicit in other frameworks, as Helpman (1995) shows.  
4
Empirics

We now turn to empirically testing the model’s predictions.  First, we develop two empirical specifications based on the theoretical model.  The first explores the possible relationship between skill levels and the fraction of workers who switch votes when hired or fired.  The second examines the possible connection between skill levels and lobbying.  Then, we briefly describe the data.  Finally, we present and analyze the regression results.  

Referring to equation 2, production, imports, and labor demand are all endogenous with respect to the level of protection.
  We follow Goldberg and Maggi (1999) and Trefler (1993) and instrument for the ratio of imports to output using industry-level factor shares.  The presumption is that factor shares are correlated with imports and output but not with the price.  Since labor is endogenous (because it is mobile), we do not use labor shares.  We instrument for labor in the same way: using non-labor factor shares.  For a given technology, the amount of labor demanded will depend on the amount of other factors present.
   

4.1
Econometric Model I: Skills and Vote Switching


In this specification, we explore whether skill levels affect protection through their impact on vote switching.  The idea is that the net benefits of having a protected job can vary with skill level, which means that the propensity to switch to supporting the government if hired as a result of protection may vary with skills.  For instance, low-skill workers may attach greater importance to having a job in the protected sector because of a lack of opportunities elsewhere and thus may have a higher propensity to switch than higher-skilled workers.  On the other hand, higher-skilled people may actually have a higher propensity to switch because they may have more firm- or industry-specific human capital than lower-skilled people.  A third possibility is that people in the middle range of skills may have the highest propensity to switch to support with protection because they may collect more rents (because of unions, for instance) from employment than do people at either extreme of the skills spectrum.  
We do not model the relation between skills and vote switching, though this would be interesting future work.  Instead, in this initial analysis, we examine two basic functional forms, one linear and one quadratic.  So, for one specification, we have 
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 is the average skill level in industry i and the k’s are fixed parameters to be estimated.

Since we do not have data on the lobbying friction coefficient, 
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, we need to decide how to treat it.  We could assume that it is constant across industries and estimate it as a parameter.  Instead, we will take advantage of data from Trefler (1993) on variables that may be related to lobbying frictions.  This data set has four such variables: 4-firm concentration ratio, geographical concentration, number of firms, and the unionization rate.  We do not develop a full-blown model of the relation between these variables and lobbying transactions costs.  Instead, we specify a simple linear relation between 
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 indexes the four lobbying cost variables.  We then let the data tell us whether, within the theoretical framework developed, these proxies for lobbying costs influence protection.


Thus, the linear version of Econometric Model I can be written as:
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The elasticity of labor demand has become a parameter (
e

), since we do not have data on the industry-level elasticities of labor demand for our sample.  The equation for the quadratic specification is: 


i

i

i

i

i

i

i

ij

i

i

i

i

u

IMP

ELAS

+

LAB

SK

SK

OUT

LOB

+

LAB

SK

SK

=

P

+

+

+

-

+

+

+

)

)(

(

)

]

[

(

)

)

(

(

)

]

[

(

~

2

2

1

0

1

0

2

2

1

0

a

k

k

k

e

a

b

b

c

k

k

k

e

.          (4)

4.2 Econometric Model II: Skills and Lobbying

For this model, we consider whether skills influence protection through their impact on lobbying.  We drop any relation between switching and skills and let swi be a constant.  On the lobbying side, we will let the skill index (SKi) play the role that the four lobbying cost variables played in Econometric Model I, except we will also allow for a quadratic specification.  So, the two specifications for this model are: 


i

i

i

i

i

i

i

i

u

IMP

ELAS

+

LAB

OUT

SK

+

LAB

=

P

+

-

+

)

)(

(

)

)

(

(

~

1

0

a

k

a

b

b

c

k

      


(5) 

and


i

i

i

i

i

i

i

i

i

u

IMP

ELAS

+

LAB

OUT

SK

SK

+

LAB

=

P

+

-

+

+

)

)(

(

)

)

]

[

(

(

~

2

2

1

0

a

k

a

b

b

b

c

k

.
                 (6)

In these equations, 
k

 is actually the product of the labor demand elasticity, 
e

, and the fraction of workers who switch votes.  We estimate both models using non-linear two-stage least squares (Amemiya (1983)).

4.3 
The Data

We use mid-1980’s US data for 191 SIC 4-digit industries.  This choice of country and time period stems from the fact that the endowments data needed for the instruments is only readily available for the US in 1983 (Trefler (1993)).  We use new, industry-level measures of protection from 1985.
  Detailed price data from the OECD were used to construct tariff equivalent price gaps that capture all kinds of barriers to international arbitrage for a sample of six OECD countries.  Bradford (February 2003) and Appendix 3 provide details on the construction of these data and discuss why they are probably more trustworthy than other commonly used measures, such as NTB indices and unit value comparisons.  It turns out, thought, that the main results are robust to whether we use these new protection data or whether we use the NTB indices that others have used.
We measure the skill level using an index derived from Trefler’s data on occupation by industry.  His data divide workers up into five different skill categories: unskilled, semi-skilled, skilled, white collar, and engineers/scientists.  We constructed the index by assigning 0 to “unskilled”, 0.25 to “semi-skilled”, on up to 1 for “engineers/scientists”.  By thus normalizing to a [0,1] scale, we can interpret our measure as a fraction, since ski was defined that way.  

The employment data also come from Trefler and are 1983 US data.  These data were adjusted to account for intra-industry trade.  Since some output from almost all industries gets exported, we multiplied the number of workers by the ratio of non-exported production to total production, to arrive at an estimate of the number of import-competing workers for that sector. 

The imports and exports data are from the Feenstra data set, and the output data are from the Bartelsman, Becker, and Gray data set, both of which are on the NBER web site.  All of these data are from 1983.  As with employment, we adjusted output downward so that it only reflects import-competing production.  We did so by simply subtracting exports from output.  These data sets give the value of imports and output at current (protected) prices.  We converted these to values at world prices by dividing the current value by the ad valorem protection rate.  The lobbying cost variables—4-firm concentration, geographical concentration, number of firms, and unionization rates—are all from Trefler and are from 1983, as well.


Like Goldberg and Maggi (1999) and Gawande and Bandyopadhyay (2000), we take the import demand elasticity data from Shiells, Stern, and Deardorff (1986).  For a few industries, the elasticity estimates were positive, and we dropped these from the sample.  Since the elasticity data are estimated, we used the errors-in-variables correction presented in Gawande (1997) to “purge” the elasticities data.  Summary statistics for all variables are shown in Table 1.

4.4
Results

4.4.1
Estimating the Model

For ease of interpretation, we have specified many parameters.  In order to estimate the equation, though, we will need to peg three of them.  First, note that equations (3) and (4) are homogeneous of degree 0 in 
e

 and the 
k

’s: so we cannot estimate all three.  Since we are focused on the skill-vote connection, we will fix 
e

 at 1, which is a reasonable value for the elasticity of labor demand.  Similarly, we need to peg one of 
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.  Bradford (October 2003) implies that a reasonable value for 
0

b

 is 0.9.  This implies that, because of transactions frictions, 10% of campaign contributions do not make it into the hands of politicians.  Finally, we still need to peg (, (, or one of the 
k

’s .  Again, Bradford (October 2003) implies that a reasonable value for ( is .001, which implies that every $1000 loss in consumer surplus leads to the loss of one vote.

4.4.2
Results for Model I: Skills and Vote Switching

Table 2 shows the results of estimating the linear switching model with each of the four lobbying cost variables and with no lobbying cost variable.  Table 3 shows the corresponding results when the switching relationship is assumed to be quadratic.  In Table 2, note that the coefficient in 
1

k

 is always negative but never significant.  We cannot say that there is a negative relation between skills and protection.  When we use the quadratic specification, however, a clearer picture emerges (Table 3).  The 
1

k

’s are always significantly positive, while the 
2

k

’s are always significantly negative.  The results in Table 3 provide strong evidence that the relationship between vote switching and skills, and thus the relationship between protection and skills, is an inverted U.
  Industries that employ workers with a medium level of skills get more protection than either industries with low average skills or industries with high average skills.  The model generating these results implies that the reason for this inverted U-shape is that medium-skill workers are more likely to switch their votes if protection provides them with a job than are low- or high-skill workers.  Perhaps this is because medium-skill workers are more likely to belong to unions are thus are more likely to collect rents when employed.  The role of unions in protection deserves further study.
The results for ( provide unambiguous evidence that lobbying contributions influence protection, just as votes do.  The point estimate is significantly greater than 0 in all cases.  Also, the estimate for ( is significantly greater than the pegged value of ( in each case.  This implies that contribution dollars are more valuable to policy makers than consumer surplus dollars.  The point estimate of ( indicates that politicians find contributions to be about 10% more valuable in terms of how many votes they can buy than is consumer surplus.  In other words, $1 million of contributions can overcome about $1.1 million of lost consumer surplus.  This estimate seems more reasonable than that of Goldberg and Maggi, which implied that producer contributions only receive about 2% more weight than does consumer surplus.  Table 3, which appears to capture the superior of the two models, also implies that protection increases in geographical concentration and decreases with the number of firms (as shown by the results for 
1

b

).  The results provide weak evidence that protection increases with the 4-firm concentration ratio and with the unionization rate.
4.4.3
Results for Model II: Skills and Lobbying


Table 4 shows the results for this second model.  Here, we have only two specifications: linear and quadratic in skills.  Once again, with a linear specification, we find no significant correlation, although the point estimate is negative.  With the quadratic specification, however, the results are weaker than in Model I.  The coefficient on the slope variable is positive but not significant, while the coefficient on the squared term is only significantly negative at the 10% level.  In this model, therefore, we have weak evidence that skills and lobbying pressure have an inverted U-shaped relation and that the medium-skilled are benefiting at the expense of the lower- and higher-skilled.

5
CONCLUSION

We have developed a protection model that takes account of the fact that politicians win support through creating or preserving jobs, as well as through campaign spending.  In fact, we may think of job preservation as a direct way, and campaign spending as an indirect way, of winning votes.  We have used this model to examine whether protection and skill levels are decreasing, as has been found repeatedly in the empirical literature.  Contrary to conventional wisdom, we find that the relation between protection and skills is an inverted U, not simply negative.  It appears that groups in the middle class (including many blue-collar workers, whose wages are not very low) reap the most gains from protection.  We have also provided some evidence that protection increases with geographical concentration and decreases with the number of firms.  In addition, this work implies that politicians place about 10% more weight on a dollar of campaign contributions than on a dollar of consumer surplus.  

Our framework can accommodate modifications to test other hypotheses.  For instance, to test whether there is a sympathy motive for protection, we could let c depend on skill levels or industry growth.
  It would also be useful to see whether we can verify this paper’s conclusions with more recent data or data from other countries or both.  On the theoretical side, modeling vote switching and unemployment may prove quite fruitful.  For instance, such modeling would make it possible to incorporate explicitly the influence of wages on protection, or to consider the role that unions play in protection.  While much work remains to be done, we hope that this paper has shed light, and will stimulate further research, on the forces shaping protection.
APPENDIX 1: A MODEL WITH RIGID WAGES, INVOLUNTARY UNEMPLOYMENT, AND A POSITIVE RELATION BETWEEN THE OUTPUT PRICE AND EMPLOYMENT

Consider a model in which n perfectly competitive industries use two factors: capital and labor.  Labor is mobile in principle but is also unionized.  This model is short-run in two senses: capital is immobile, and union membership is fixed.  Within each industry, collective bargaining determines the wage rate and the employment level.  Such a labor market leads to involuntary unemployment.  Workers who have jobs get wages above their reservation wage and above their marginal products, which means that they share in industry profits.  Unemployed workers get their reservation wage.  


Industries maximize short-run profits, which are given by 
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.  p is the output price, q is the quantity of output, L is the number of workers employed, and w is the wage.  (Since there are n industries, all these variables should be subscripted by i, but we suppress these.)  The marginal product of labor is increasing and subject to diminishing returns: 
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We assume that union members are risk-neutral and that unions maximize the expected income of the median group of union members.  Thus, unions maximize 
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We assume efficient, cooperative bargaining between the union and the industry in which both sides are rational, fully informed, and capable of making binding agreements.  The two sides bargain over two dimensions: the employment level and the wage rate.  We find the set of efficient outcomes, or the contract curve, by maximizing one side’s payoff subject to the constraint that the other side’s payoff does not fall below some fixed level.  Thus, we set up a Lagrangian: 
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If the level of employment does not affect the probability of being employed (
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), then efficient bargaining means that the firm chooses the profit maximizing level of output and labor, so that we have 
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.  In this case, unions are indifferent to the level of employment, which means that the firm is free to choose the profit-maximizing level.  This is really a theoretical curiosium, however, because the probability of the median worker being employed will almost always depend on the level of employment, with a fixed number of workers (N) to choose from.

If 
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, as we would expect, then we have 
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.  Workers earn a wage above their revenue marginal product, or, equivalently, the industry employs more workers than if it simply maximized profits.  Further, the greater the elasticity of the probability [
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Assume that workers are homogeneous in the sense that each is equally likely to be laid off, should layoffs occur.  In this case, we have 
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) is constant at 1.  The condition above (A1) then becomes:
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Thus, the industry hires as much labor as if the wage were equal to the reservation wage.  This does not imply inefficiency, however, since the firm acts as if it pays the true opportunity cost of labor.  Thus, the size of the pie is maximized, which is in the interests of both parties, since the division of the pie does not depend on its size. 

To determine the wage, we must specify a bargaining model.  We choose the non-symmetric Nash solution.  In this set-up, one finds the solution by maximizing 
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If workers have all the bargaining power (
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g

), such as in a cooperative, they receive all the revenue.  If workers have no bargaining power (
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), the labor market is perfectly competitive, and workers receive their reservation wage.  This result on wages is quite robust to the bargaining model used, because Kalai’s proportional solution and the Maschler-Perles solution both yield the exact same first order condition.  

  To fully characterize the political economy model, we need to know how price changes affect employment on the one hand and wages on the other.  Totally differentiating the employment condition, (A2), we get 
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.  Thus, higher prices lead to higher employment: protection saves jobs in the protected industry.  

To find the impact of price changes on wages, we differentiate the wage condition: 
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.  The impact of a price change on wages is ambiguous.  There are two off-setting effects: the price increase raises the revenue marginal product, but the increased use of labor decreases the physical marginal product of labor.  The first term in the brackets, q, captures the first effect, while the second term captures the second effect.  This second term is negative because 
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If, however, we assume that production is Cobb-Douglas, then the wage is fixed, impervious to price changes.  Here’s the proof.  Let 
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Wages do not move.

Appendix 2: derivation of Equation 2
The objective function is 
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Taking the derivative with respect to a representative price, pi, and setting it equal to 0, we get:
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Dropping the i subscripts and not writing out the explicit dependence of y, m, and 
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 on pi, we have the following:
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APPENDIX 3: NEW PROTECTION MEASURES

Nations protect their industries in many ways.  Aside from standard instruments, health and safety standards, labeling laws, certification requirements, biased government procurement, burdensome customs procedures, and threats can all restrict trade.  Thus, measuring protection is not straightforward.  Here, we briefly describe our method.  Bradford 2003 has more details and a discussion of other methods.
We infer protection levels from price gaps.  The philosophy is that international barriers to arbitrage are barriers to trade.  This implies that, after accounting for international shipping costs, a price gap for equivalent goods in different countries indicates protection (even if policies not designed to impede trade are responsible).  

The underlying data come from the OECD, which collects carefully matched retail prices in order to calculate Purchasing Power Parity estimates.  The data cover 124 traded final goods categories (103 household goods and 21 capital goods) and are from 1985.  All prices were converted to US dollars using 1985 market exchange rates. 


To measure protection, consumer prices need to be converted to producer prices.  We did so using data on distribution margins
 for six countries—Australia, Canada, Japan, the Netherlands, the UK, and the US—which comprise our sample.  Thus, 
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where pijp is the producer price of good i in country j, pijc is the consumer price (from the OECD data), and mij is the margin.
  

We infer protection by comparing the domestic producer price to the landed (world) price of the foreign good.  We infer the world price by using data on export margins and international transport costs, as follows.  By adding export margins to the producer prices, we calculated the export price for each product in each country.  This price is 
,

em

p

p

ij

p

ij

e

ij

)

1

(

+

=

 where pije is the export price of good i for country j, and emij is the export margin of good i for country j.  The common world price was then found by adding the international transport cost to the lowest export price in the sample: 
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 is the minimum of the 6 export prices, and tmi is the international transport margin.

We then used the ratio of each country’s producer price to the world price as a preliminary protection measure: 
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.  These measures will be biased downward if each country has substantial barriers to imports.  For such goods, the calculated world price exceeds the true world price.  At the same time, if just one of the countries has no barriers in that good, then these measures will not be biased downward, since, in this case, prices in the free trading country will approximate world prices.  With fairly free traders such as Australia, Canada, and the US in the sample, we believe that the low price approximates the world price the great majority of the time.  Nevertheless, we use data on trade taxes to correct, at least partially, for the possible downward bias.  The final measure of protection is 
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, where tarij is the tariff rate for good i in country j.  We simply use the fact that trade taxes provide a lower bound on protection.
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TABLE 1

SUMMARY STATISTICS (191 US INDUSTRIES, 1983)









MEAN
 
MEDIAN
MIN  

MAX  

SD

Regression Variables

Protection: 
P

~







.188

.138

.000999
.627

.150

Skill Index: SK





.410

.388

0

1

.214

Employment (thousands): LAB



53.2

24.6

1.59

994

101

Production ($ million, valued at world prices): OUT
4360

1920

42.1

165,000
12,800

Imports ($ million, valued at world prices): IMP

443

144

.0129

16,224
1410



Elasticity of Import Demand (corrected): 
p

m

e

,

 or ELAS
1.62

1.33

.221

3.78

.876

Lobbying Cost Variables:

4-firm Concentration Ratio: 
1

LOB




.373

.350   

.0300

.940

.188

Geographical Concentration: 
2

LOB



.691

.692  

.300

.996

.155


Number of Firms (scaled by output): 
3

LOB


.277

.150   

.00155
2.10

.351

Unionization Rate: 
4

LOB





.333

.308   

.0630

.754

.126

Underlying Data

Tariff Equivalent: 
*

p

p






1.28

1.16   

1.001

2.68

.295

Raw Employment (thousands)



57.4

26.0

2.20

999

106

Raw Production ($ million, valued at domestic prices)
5640

2690

73.1

183,000
14,600

Raw Imports ($ million, valued at domestic prices)
509

187

.0167

17,500
1510

Exports ($ million)





424

124   

0

10,400
1150

Uncorrected Elasticities




2.00

1.07

.0420

23.9

2.65

TABLE 2

NON-LINEAR 2-STAGE LEAST SQUARES ESTIMATION OF THE LINEAR VOTE SWITCHING MODEL (t-scores in parentheses)
Dependent Variable: 
*

p

p

*

p

P

W

-

=

~

.

Number of Observations: 191.







Lobbying Cost Variable Used








Geogra-


4-Firm
phical  


Union-

Concen-
Concen-
Number
ization

tration
tration
of Firms
Rate

None






Estimate
Estimate
Estimate
Estimate
Estimate

Parameter



(St. Err.)
(St. Err.)
(St. Err.)
(St. Err.)
(St. Err.)


0

k

  




.821***
.890***
1.08***
.800***
.658***






(3.41)

(3.37)

(3.55)

(3.43)

(3.13)


1

k

: Skills



-.432

-.398

-.621

-.0539

-.427






(-1.10)  
(-1.00)
(-1.42)
(-0.120)
(-1.20)
 (#: Contributions


.00111***
.00110***
.00111***
.00110***
.00111***





(47.9)

(33.8)

(170)

(21.0)

(223)

(1: Lobbying Variable

.00457*
.00542**
-.0100***
.0153**







(1.43)

(1.98)

(-2.55)
(1.69)

Pseudo-SSR


1.50

1.51

1.29

1.36

1.52

Variance of the Residuals
0.0526
0.0532
0.0450
0.0561
0.0540
*,**,***  Significant at the 10%,5%, or 1% level, respectively.  
# Asterisks and t-scores refer to whether 
001

.

0

=

>

a

c

.  If so, then contributions get more weight than consumer surplus.


TABLE 3

NON-LINEAR 2-STAGE LEAST SQUARES ESTIMATION OF THE QUADRATIC VOTE SWITCHING MODEL (t-scores in parentheses)

Dependent Variable: 
*

p

p

*

p

P

W

-

=

~

.

Number of Observations: 191.







Lobbying Cost Variable Used




Geogra-
4-Firm
phical  


Union-

Concen-
Concen-
Number
ization

tration
tration
of Firms
Rate

None






Estimate
Estimate
Estimate
Estimate
Estimate

Parameter



(St. Err.)
(St. Err.)
(St. Err.)
(St. Err.)
(St. Err.)


0

k






.249

.275
  
.420

.253

.200






(0.950)
(1.03)

(1.30)

(0.992)
(0.838)


1

k

: Skills



3.15**
3.30***
3.55**
3.28**
2.39**





(2.10)  
(2.44)

(2.24)

(2.19)

(1.90)

2

k

: Skills Squared

-3.98***
-4.12***
-4.59***
-3.85***
-3.14***






(-2.61)
(-2.95)
(-2.86)
(-2.46)
(-2.45)

 (#: Contributions


.00111***
.00111***
.00111***
.00110***
.00111***





(45.3)

(35.0)

(194)

(22.2)

(253)

(1: Lobbying Variable

.00500*
.00511**
-.0111***
.0130*







(1.50)

(1.95)

(-2.58)
(1.53)

Pseudo-SSR


1.51

1.50

1.22

1.38

1.49

Variance of the Residuals
0.0525
0.0528
0.0449
0.0545
0.0544
*,**,***  Significant at the 10%,5%, or 1% level, respectively.  
# Asterisks and t-scores refer to whether 
001

.

0

=

>

a

c

.  If so, then contributions get more weight than consumer surplus.
TABLE 4

NON-LINEAR TWO-STAGE LEAST SQUARES ESTIMATION OF THE SKILLS AND LOBBYING MODEL (t-scores in parentheses)

Dependent Variable: 
*

p

p

*

p

P

W

-

=

~

.

Number of Observations: 191.

Linear in
Quadratic

Skills

in Skills

Para-




Estimate
Estimate



meter




(St. Err.)
(St. Err.)


k

  




.624***
.565***










(3.80)

(3.83)



 (#: Contributions


.00111***
.00111***






(122)

(51.7)


(1: Skills



-.00419
.0147







(-1.39)
(1.31)

(2: Skills Squared




-.0216*








(-1.71)

Pseudo-SSR


1.46

1.52

Variance of the Residuals
0.0548
0.0552

*,**,***  Significant at the 10%,5%, or 1% level, respectively.

# Asterisks and t-scores refer to whether 
001

.

0

=

>

a

c

.  If so, then contributions get more weight than consumer surplus.









� For instance, in a 1999 poll conducted by the Program on International Policy Attitudes at the University of Maryland, 56% said they thought that “international trade has increased the gap between rich and poor in this country [the US]”, while only 10% said that trade has decreased the gap.  See worldpublicopinion.org for various other opinion poll results on attitudes towards the effects of trade in the US and in other nations.

�  Gawande (1998) and Gawande and Bandyopadhyay (2000) do base their analyses on the Grossman and Helpman (1994) (GH) model, but their inclusion of skills variables is ad hoc because skills play no role in the GH model.

�  Our formal model combines two well-known informal models: the pressure group model (Olsen,1965)  and the adding machine model (Caves, 1976).  Gawande (1998) finds that protection is driven mainly by these same two features: special interest lobbying and voting.

� This consumption structure follows Grossman and Helpman (1994).

�  Beaulieu (2002) provides interesting new evidence in favor of using the specific factors model when analyzing the politics of trade.  His work also implies, however, that the factor proportions model is relevant in certain circumstances.

�  While Davis and Brecher call this a “minimum wage”, such a rigid wage could result from other factors.  Appendix 1 shows one way to endogenize the rigid wage and the resulting unemployment.  Like Davis and Brecher, we chose a reduced form set-up in the interest of parsimony.  As long as the wage is rigid and leads to unemployment, none of the results below depends on labor market assumptions.

�  Labor is not specific in this model.  Laid off workers can move to any sector.  Employed workers do feel attached to their sectors, since the alternative is a period of unemployment.  Davidson et al (1999) discuss how unemployment blurs the distinction between Heckscher-Ohlin and specific factors models.

�  One might think it more reasonable to allow wages to move.  A model allowing for such changes would be interesting future work.  We assume that wages are fixed not only to preserve tractability but also because employment appears to be much more flexible than wages in the short run.  Revenga (1992) shows that the import price elasticity of wages in the early 80s is small, only .06 to .09.  The corresponding elasticities for employment are .24 to .39.



�  We do not analyze why protection is chosen over more efficient tools, taking as given that protection is ubiquitous.  Rodrik (1986) and Mitra (2000) model the choice of protection over subsidies.

�  Bradford (October 2003) tests a lump-sum rebating model against one that allows for political competition for import rents or revenues and does not reject the former.

�  Each lobby takes prices in other sectors as given.  See Helpman (1995) for a discussion of why a series of bilateral bargains might be a more reasonable approach than a multilateral menu auction game.

�  The lobbying frictions are exogenous and thus compatible with efficient bargaining: the parties still end up on the Pareto frontier, even though frictions may affect the position of the frontier.

�  We could also allow for fixed costs in lobbying, but that would not affect the equilibrium prediction.

�  This follows Peltzman (1976) and Baldwin (1987).  We could reformulate the model to have the government maximize “power” or “wealth”.  See Becker’s comments on Peltzman.  Also, although democratic governments only need a simple majority of votes to stay in office, super-majorities have value because they make it easier for governments to implement their overall agenda.

�  See Peltzman (1976), Hillman (1982), and Baldwin (1987).

�  Price changes in other industries could affect one’s employment status.  Such influences are likely to be either negligibly small or unnoticed by workers.  To preserve tractability, we ignore such connections.

�  See Potters, Sloof, and van Winden (1997) for a model of how campaign spending buys votes.

�  One could extend the model by allowing the constant of proportionality, a, to vary across industries to account for social concerns as discussed in Baldwin (1989).  

�  Labor demand, output, imports, and the elasticities all depend on the price, but we have not shown this for notational simplicity.  Also, our measure, � EMBED Equation.3  ���, takes on values in the [0,1) interval.  This formulation follows GH and Goldberg and Maggi.  We assume no import subsidies, so that � EMBED Equation.3  ��� is bounded below by 0, because they go against our assumptions that producers do not lobby against each other and consumers do not lobby at all.  Ruling out negative protection appears justified since all the industries in our sample get positive protection.

�  Referring to Helpman (1995), all industries being organized means that the equation on page 22 

applies to all industries, and abstracting from changes in lobbies’ consumer surplus means that � EMBED Equation.3  ���.

�  � EMBED Equation.3  ��� is monotonically increasing in � EMBED Equation.3  ���.  Increasing Li may also decrease e(L,p),i, but, as long as � EMBED Equation.3  ��� is decreasing, this secondary effect will not outweigh the direct effect of increasing L.

� Both elasticities can be thought of as endogenous, but we assume that they are constant around equilibrium.



�  The factor instruments are physical capital, inventories, cropland, pasture land, forest land, coal, petroleum, and minerals.  The data are from Trefler (1993).  The main results are robust to the choice of instruments, although a shorter list of instruments reduces the standard errors, as one would expect.





�  The dependent variable falls within the [0,1] interval, but it is neither truncated nor censored.  There are no 0’s in our data, indicating no truncation.  Also, we have dropped no industries because their protection level was below 0, indicating no censoring. 

�  These protection measures are nominal, even though specific capital owners care about effective protection.  Unfortunately, it is difficult to calculate effective protection.  The standard measures assume no substitutability among inputs and thus overstate true effective protection.  Some researchers have tried to overcome this problem (see Bureau and Lakaitzandonakes (1995)), but to do so is expensive, and few such estimates exist.  There are, as a result, no reliable estimates of effective protection for the 191 sectors. In the end, it appears to make little difference.  Using data from Deardorff and Stern (1984), the correlation between nominal and effective protection for 18 2-digit sectors in the US was .99.  

�  None of our conclusions below depends on the numerical value of pegged parameters.  



�  For all five regressions, the coefficients imply that the proportion who switch is maximized when the skill index is about 0.40.  Recall that a skill index of 0.25 corresponds to “semi-skilled” and 0.50 corresponds to “skilled”, which is mostly blue collar workers.  

�  Another fairly robust finding of the empirical literature is that protection is biased toward declining industries.  Exploring this connection within an explicit model would be interesting future work.

� This model is an adaptation of the model in Wallerstein 1987.

� These cover retail trade, wholesale trade, transportation costs and taxes collected by retailers.

� mij is the fraction by which the consumer price exceeds the producer price.  Thus, if the consumer price is 25% higher, then mij is 0.25.
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