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Abstract 
We explain why lobbying is a biologically necessary transaction cost in a de-
mocracy. We use lobbying for trade protection to illustrate because we have 
controls for other effects by using the Young and Magee [2] general equili-
brium international trade model with 2 goods, 2 factors, 2 lobbies and 2 po-
litical parties, all maximizing in a game theoretic equilibrium. Our empirical 
estimates show that protectionist lobbying costs are low: 0.8 of one percent in 
our advanced countries and 0.2 of one percent for the US. There are political 
economy explanations for lobbying and corruption: money creates power and 
power creates money. There are biological explanations for lobbying: humans 
are carnivores and compete for power like animals in dominance hierarchies. 
Using both explanations, competitive lobbying is an equilibrium outcome. 
Our data focus on capital intensive exports compared to import-competing 
industries in 8 non-EC OECD countries in 1965 and 1986 and factor intensities 
of production from wage and capital earnings in 3-digit level ISIC data. 
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1. Introduction 

Among the numerous advantages promised by a well-constructed Union, 
none deserves to be more accurately developed than its tendency to break 
and control the violence of factions… By faction I [mean] a number of citi-
zens united by some interest, adverse to the aggregate interests of the 
community… Enlightened statesmen will be able to adjust these clashing 
interests and render them all subservient to the public good. … The Federal 
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Constitution forms a happy combination; the great and aggregate interests 
being referred to the national, the local and particular to the state legislatures. 

James Madison, Federalist Paper #10 

We use lobbying over trade protection to explain why lobbies are an inevitable 
transaction cost in democracies. The proof is statistical: every democracy in the 
world has both tariffs and lobbies. The general equilibrium tariff model in this 
paper uses empirically calibrated simulations to measure the transactions costs 
of lobbying in the US and other advanced countries. Lobbying and redistributive 
policies in all Western democracies are not fatal weaknesses—they are just ob-
vious transaction costs when people fight each other over power and control. 
This paper also discusses the political strengths and weakness of democracies 
and the economics that drive them. 

There are two reasons why lobbies are necessary in democracies. The first is 
political economy and the second is biological. 

First, the political economy reason for lobbying is described in Magee, Brock 
and Young’s Black Hole Tariffs book [1]: money creates power and power 
creates money. Politicians are analogous to market makers who set prices on the 
trading floors of stock exchanges. Policies are the prices that politicians set to 
clear the market as determined by supply and demand. Special interests demand 
policies like tariffs and voters supply them, as brokered by the protectionist poli-
ticians. If voters strongly oppose undesirable policies, then market clearing spe-
cial-interest policies will be low. The policy will be set high and distortionary if 
the lobby is strong. In equilibrium, lobbies channel funds to politicians to offset 
the negative electoral effects of bad policies. 

We use the Young and Magee [2] general equilibrium political economy model 
of endogenous protection in this paper to estimate country lobbying transactions 
costs. This model is a 2 × 2 × 2 × 2 model with 2 goods (exportable and import-
able), 2 factors (capital and labor), 2 factors (capital and labor) and 2 political 
parties (pro-capital and pro-labor) with all of the 8 actors mathematically max-
imizing their self-interest. Voters choose rationally and probabilistically by vot-
ing more for parties with resources and less for parties with more distortionary 
policies. 

Political economy equilibria reflect the terms trade between organized groups 
and voters. The evolution of group power is reflected in history. The economic 
interest of the American founding fathers is reflected in our constitution and the 
laws of that generation. The organized interests of the time were shopkeepers 
and merchants. Jefferson pushed the other founders to approve universal educa-
tion that created a large and prosperous middle class that could support the 
small firm economy of the founding fathers. This successful uniting of special 
interests and the general interests of the country are described in a paper on the 
Madison paradox in Federalist Papers No. 10 by Christopher Magee and the se-
nior author [3]. James Madison said that the greatest challenge in writing the 
American Constitution was the problem of special interests. Madison studied 
over 150 constitutions of ancient and contemporary nations, but found that not 
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a single nation had solved the problem of special interests.  
The second reason for the necessity of lobbying is biological. Magee’s [4] work 

on bioeconomics shows that both capitalism and democracy are Darwinian. We 
argue in this paper that lobbying is biologically unavoidable in democracies. 
Humans are carnivores and compete like animals in dominance hierarchies.  

The economically strong emerge with capitalism and the politically organized 
rule in a democracy. The paradox of capitalism is that economic order emerges 
invisibly out of seeming chaos based on nothing more than individual self-interest. 
This is Adam Smith’s invisible hand at work. Schumpeter said capitalism is re-
newed when technology changes lead to waves of creative destruction that wipe 
out old industries and create new ones. This leads to shifts in the tectonic plates 
of interests groups that underly democracy. New political groups arise and with 
them, new leadership. These evolutionary changes enhance country fitness, 
economic and political.  

Bioeconomics gives insights into political economy. It shows that animals are 
either territorial, which is an animal form of private property (dogs and deer) or 
hierarchically organized (chicken pecking orders), like human politics and law. 
The pyramid of nature has carnivores at the top who consume herbivores who 
consume herbs who depend on worms, etc. Human capitalists are territorial 
while politicians are hierarchical. Territorial capitalists negotiate economic deals 
(win-win) while hierarchical politicians compete vertically as they ascend to 
power (win-lose). The political economy of democracies resemble nature’s py-
ramid of nature. Political competition leads the powerful to dominate the weak-
er. In political competition, particularized groups lobby and thus gain at the ex-
pense of generalized ones. Large well-organized lobbies dominate disorganized 
ones and voters.  

Magee [4] argues that trait group selection theory is one biological metaphor 
that yields intuitive insights for both lobbying and political economy. This 
theory is about altruistic leader signal birds sitting at the top of trees that warn 
the rest of the flock that predators are present. These leader birds are frequently 
killed by predators, which does not sound adaptive for the specie. The seeming 
paradox of the higher mortality of the signal birds was resolved by Dawkins who 
argued that it is not the altruistic leader bird that needs to survive but rather its 
gene through the higher survival rates of the leader bird’s offspring living in the 
tree. The intuitive explanation of trait group adaptation is that signal birds have 
higher mortality rates but that groups with more signal birds expand faster than 
groups without them. When groups expand faster than the leaders die off, then 
leadership fitness is enhanced because the “selfish” leader genes expand through 
the offspring. 

The selfish gene mathematics yields another paradox when comparing capi-
talist countries like the US with other nations. It is possible for the proportion of 
selfish individuals in every state in the US to increase and yet the proportion of 
selfish individuals in the entire US to decrease. How? Because states with a lower 
proportion of selfish (leader-type) individuals will grow faster than states with 

https://doi.org/10.4236/me.2019.106105


S. P. Magee, K.-Y. Yoo 
 

 

DOI: 10.4236/me.2019.106105 1592 Modern Economy 
 

higher proportions of selfish individuals. 
Advanced nation states with low internal conflict should expand economically 

faster than other nations. On this subject, homogeneous Scandinavian states and 
economically successful states come to mind. Studies have shown that nations 
which trade with each other are less prone to war, so win-win economics is a un-
ifying force. Among nation states, groups selection is at work. Nations with effi-
cient governments and institutions are more adaptive. The most efficient coun-
tries will have lower costs. 

We do not argue here that Western capitalism and democracy is the best for 
all emerging markets. Witness the very mixed results of US economic and polit-
ical intervention in the Middle East this century. The senior author of this paper 
learned from Paul Samuelson in graduate school decades ago that central plan-
ning can improve economic development using turnpike theorems [5]. Eco-
nomic development can be enhanced by government policy under benevolent 
despots that fosters investing at turnpike speed to rapidly achieve high levels of 
capital per person. The virtual state Singapore is a case in point. 

Madison and the framers of the Constitution decided that since they could not 
eliminate special interest activity, they would raise its cost. Their solution was to 
disperse power geographically between the nation and the states in a federal sys-
tem and disperse it functionally at the national level across executive, legislative 
and judicial branches. To succeed, a special interest would have to capture all 
three branches of the national government and a number of the largest state 
governments. This constitutional architecture with its high barriers to special 
interest entry is one reason why ours and other estimates are so low for protec-
tionist lobbying expenditures in the United States. In additional to this political 
determinant of special-interest lobbying, there are economic drivers. 

Be aware that trade protection is only one way to protect domestic industries. 
Endogenous policies are fungible so countries can switch to prohibitions on for-
eign companies producing and selling domestically. Japan and Germany have 
done this for years.  

Figure 1 shows that Japan and Germany, the two export miracle countries of 
the last century, protected their domestic producers by simply excluding foreign 
firms from producing in there via opaque rules on domestic production by for-
eign firms.  

Our goal in this paper is to measure the transactions costs of protectionist 
trade policy lobbying. We find that they are low in the democracies studied and 
only a fraction of one percent in the US. This is explained by the exogenous de-
terminants of endogenous tariffs: higher magnification effects in capital returns 
in capital intensive export industries compared to labor returns in importa-
ble-competing ones. Advanced country tariffs are low in advanced countries be-
cause of high capital to labor country factor endowment ratios. Capital is more 
economic powerful and a politically powerful force for freer trade.  

Our simulation and empirical estimates find that protectionist lobbying in the 
advanced countries is only 0.8 of one percent of GDP and for the US it is 0.2 of  

https://doi.org/10.4236/me.2019.106105


S. P. Magee, K.-Y. Yoo 
 

 

DOI: 10.4236/me.2019.106105 1593 Modern Economy 
 

 
Figure 1. Foreign companies as a % of manufacturing. 

 
one percent of GDP. These low numbers suggests that the transactions costs of 
protectionist lobbying are low. One explanation is that while magnification of 
wages with respect to product prices (e.g. the effectiveness of tariffs) have in-
creased in recent years, the magnification of capital returns with respect to 
product prices have increased even more. The other is that tariffs are low be-
cause of more intense lobbying by capital against protection and increased capi-
tal to labor country factor endowments through time. These factors reduce the 
payoff to protectionist lobbying.  

This introduction has given a necessary background on the political economy 
of a democracy. Section 2 is a review the literature on lobbying and how it relates 
to the model in the paper. Section 3 presents the theoretical model followed by 
Section 4 with empirical results and analysis. Section 5 summarizes the paper 
with ten conclusions and three policy recommendations.  

We have three policy recommendations for the US. First, enact constitutional 
reform to prevent predatory redistributive lobbying. Second, impose costs on 
lobbyists faster than they can evade them. Third, lawyers should be prohibited 
from lobbying. Washington DC has 10 times more lawyers per resident than 
New York, the highest state in lawyers per resident. 

2. Literature Review 

There are four major approaches to lobbying and the political economy of trade 
protection and tariffs. The first is the rent seeking literature started by Tulloch [6] 
indicating that all of the producers’ surplus might be wasted in lobbying using a 
partial-equilibrium model. Krueger [7] estimated that 7% of Indian GNP was ab-
sorbed in rent-seeking while 15% of Turkish GNP was lost to rent-seeking over im-
port licenses. While these early lobbying estimates may have been accurate for deve- 
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loping countries, they are far higher than the numbers for advanced countries today. 
The second approach to trade protection lobbying is the special-interest lob-

bying approach adopted in this paper. It started with Brock and Magee [8] fol-
lowed by Young and Magee [2] in general equilibrium and the by the compre-
hensive Magee Brock and Young [1] MBY book of 1989. MBY showed empiri-
cally that the factor endowments of countries are the largest empirical driver of 
trade protection. In advanced countries, the scare factor labor typically lobbies 
for protection while capital lobbies for free trade, following traditional Stolper 
Samuel and Heckscher Ohlin trade theory. MBY examine the factor endow-
ments of countries and they reveal the dominant economic interests and the di-
rection that lobbying and governments take.  

Along these lines, Magee and Magee [9] have shown that the land-abundant 
countries of Latin America industrialized and educated their populations more 
slowly and fought economic development because this was inimical to the eco-
nomic interests of the abundant factor, the land-owning class. The land-poor 
countries of Asia advanced because they were not inhibited by the parochial 
economic interests of land owners. The economic drag generated by landed spe-
cial-interest is reflected in evidence that land-abundant countries grow more 
slowly. The series of bad governments in Latin America dominated by land 
owners explains the high government turnover rates. For example, Bolivia had 
190 government turnovers in a 160-year period. Good economic policies gener-
ate government stability, a luxury good enjoyed by high income countries. 

There is a third “minimalist” literature led by Becker [10] and Wittman [11] 
arguing that democracy will be economically efficient if there are cheaper redi-
stributive policies to fund parties and inform voters, then they should have re-
placed tariffs. Becker (1983) argued that it will be political competition will drive 
democracies to redistribute wealth in least-cost ways. With so many competing 
democracies in the world, a Becker-Wittman view is that party competition should 
evolve toward least-cost or “surviving” redistributive policies. Protection is such a 
policy. However, our estimates here of low lobbying costs for protection supports a 
Becker-Wittman view, at least for the advanced countries we study.  

A fourth literature follows Robert Barrow [12] who analyzed the empirical 
determinants of democracy. He argues that the positives of democracy are its 
limits on government power and policies while the negatives are rich to poor re-
distributions and the power of interest groups. That is, the rich gain through 
special-interest lobbying but they lose through progressive taxation. When these 
two effects are offsetting, a democracy would be redistributively neutral. But, it 
would still be plagued by the price inefficiencies and the resource costs of spe-
cial-interest policies.  

Barro’s two weaknesses of democracy are clear. Voters can exploit the rich 
because of their numbers through taxation. But special interests can dominate 
the average voter because of superior organization. It would be interesting to 
know the democracies in which these two effects are just offsetting, yielding re-
distributive neutrality. 
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3. Theoretical Model 

Our research design is to estimate the Young Magee [2] general-equilibrium 
model of tariffs and total trade protection based on the factor intensities of pro-
duction in exportables in import-competing production and simulates the factor 
income maximizing levels of lobbying by both capital and labor levels of lobby-
ing to contribute to a protectionist and a pro-export political parties. The parties 
are assumed to maximize their probabilities of election, trading off the positive 
effects of campaign lobbying funds against negative voter aversion to redistribu-
tive policies. 

Our econometric estimates apply Young and Magee [2] and Magee, Brock and 
Young’s [1] empirical insights to panel data consisting of 8 countries over the 22 
years from 1965-1986. Their model has a national economy with fully endogen-
ous politics and two goods, two factors, two lobbies and two political parties. 
Following the stylized facts in the advanced countries, the labor-intensive im-
portable good is supported politically by tariff protection funded by campaign 
contributions of labor resources to the protectionist party by a labor lobby. All of 
the actors (factor markets, goods markets, lobbies and political parties) display 
explicit maximizing behavior. Voters choose parties probabilistically, increasing 
their likelihood of voting for parties with more resources and decreasing their 
likelihood for parties with more distortionary special-interest policies. 

The basic drivers of endogenous democracy are factor endowments, voter ra-
tionality and production technology. Specifically, the exogenous variables in our 
model are country factor endowments of the primary factors of production 
(each country’s capital/labor endowment ratio); the elasticity of the probability 
of party election with respect to special-interest policies relative to campaign 
contributions; and the factor intensities of production for importables relative to 
exportables.  

We assume Cobb-Douglas production functions that exhibit constant returns 
to scale and there are no factor intensity reversals. The country is small and faces 
an exogenous international price P, which is the price of good 2 in terms of good 
1. However, domestic special-interest politics generate trade distortions so that 
the domestic price Q can differ from P. Q can be higher than P because of the 
tariff but lower than P because of the export subsidy. 

( ) ( )
( )
( )

2 11 1

1

1

Q PT S P t P s

S s

T t

= = + +      
= +

= +

               (1) 

where s: the ad valorem export subsidy rate 
t: the ad valorem tariff rate 
P: world product price ratio = 2 1P P  
Given nonspecialized production, the usual factor price equalization theorem 

implies that the equilibrium wage and rental rates depend only on Q and are in-
dependent of factor endowments. However, with endogenous politics, factor re-
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turns exhibit increasing returns to factor endowments: as the capital endowment 
of a country increases, the pro-capital party provides capital with a higher export 
subsidy. The higher export subsidy more than offsets the normal diminishing 
returns to capital, so that capital returns increase with country capital-labor en-
dowment ratios. 

Assume that the capital and labor lobbies make direct contributions K and L 
of the their factor to their favored party. This paper considers only countries for 
which net exports are more capital-intensive relative to imports. The pro-capital 
party’s policy is to subsidize exports of the capital-intensive good 1, while the 
pro-labor party’s policy is to raise the domestic price of the labor-intensive good 
by a tariff (or other restriction) on imports of good 2. 

Assume that each lobby chooses its political contributions to maximize the 
expected utility of a representative owner of the corresponding factor, while each 
party chooses its policy in order to maximize its probability of election. Assum-
ing vigorous party competition, each party Stackelberg leads its own lobby, but 
adopts Nash behavior toward the other party and its lobby, while each lobby 
adopts Nash behavior toward the other three players. All four players internalize 
voter behavior and the behavior of economic agents. We assume that the pro- 
capital party Stackelberg leads the capital lobby and the pro-labor party Stackel-
berg leads the labor lobby, with the pro-labor party supporting a tariff to attract 
labor contributions and the pro-capital party supporting an export subsidy to 
attract capital contributions. 

Let W and R be the wage and rental rates. Since good 2 is relatively labor in-
tensive, the Stolper-Samuelson theorem implies that ∂W/∂Q > 0 and ∂R/∂Q < 0. 
The pro-capital party’s policy is to set a domestic price of P/S (e.g., by a subsidy 
on exports of good 1), which is more capital-intensive, while the pro-labor par-
ty’s policy is to set a domestic price of PT (e.g., through a tariff on imports of 
good 2).  

It is also assumed that the probability of victory by the pro-capital party is 

( ), , ,K L S Tπ π=  where π is increasing in K and T and decreasing in L and S. 
Young and Magee (1986) suppose that each lobby chooses its political contribu-
tions in order to maximize the expected utility of a representative owner of the 
corresponding factor, while each party chooses its policy in order to maximize 
its probability of election. Assume that the capital lobby’s choices are made as if 
made by a representative individual who owns K0 units of capital and has an in-
direct utility function, ( ),R R RV V Q I=  where IR is his or her income. K is the 
amount of capital devoted to politics. K is chosen to maximize expected utility, 
i.e., the lobby maximizes its expected utility. The capital owner takes account of 
the impact of the election on his cost of living because Q appears independently 
in his indirect utility function. The representative labor owner owns L0 units of 
labor and has an indirect utility function, ( ),W W WV V Q I= , where IW is his or 
her income. L is the amount of labor devoted to politics and is chosen to max-
imize the laborer’s expected utility. Let ( )* , ,K L S T  and ( )* , ,L K S T  be the 
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optimal policies of the two lobbies. Assume that 0SK ∗ >  and 0TL∗ > , i.e., if a 
party proposes a domestic price more favorable to the lobby that it leads, then it 
attracts more resources from that lobby. 

Since the pro-capital party is a Stackelberg leader with respect to the capital 
lobby and adopts Nash behavior toward the other players, it maximizes its 
probability of victory by maximizing ( )( )* , , , , ,K L S T L S Tπ  with respect to S. 
Similarly, the pro-labor party maximizes its probability of victory by minimizing 

( )( )*, , , , ,K L K S T S Tπ  with respect to T. Let the optimal policies of the two 
parties be ( )* ,S L T  and ( )* ,T K S  respectively. The action of each player in 
the political game depends on the actions of two or three of the other players, as 
expressed by the reaction functions ( )* , ,K L S T , ( )* , ,L K S T , ( )* ,S L T  and 

( )* ,T K S . An equilibrium is a set of mutually consistent actions ( ), , ,e e e eK L S T  
satisfying ( )* , ,e e e eK K L S T= , ( )* , ,e e e eL L K S T= , ( )* ,e e eS S L T= ,  

( )* ,e e eT T K S= . 
Suppose that the production functions for goods 1 and 2 are Cobb-Douglas. 

With a suitable choice of units, the unit cost functions of the two industries can 
then also be written in the Cobb-Douglas form,  

( ) 1
1 ,C R W R Wα α−=  and ( ) 1

2 ,C R W R Wβ β−=  

where α, β are constants such that 0 < β < α < 1. The numeraire is the more cap-
ital-intensive good 1. If the domestic price of good 2 is Q, then in a nonspecia-
lized equilibrium, the wage and rental rates are determined by the zero-profit 
conditions in the two industries, 1 = RαW1−α and Q = RβW1−β. The equilibrium 
factor prices are: 

NW Q=  and MR Q−=                      (2) 

where ( )N α α β≡ −  

( ) ( )1M α α β≡ − −  

Suppose that the representative owners of capital and labor are risk neutral 
and have Cobb-Douglas utility functions. Hence, their indirect utility functions 
have the form: 

( ) ( ), ,R R R W WV I Q I Q V IQ I Qγ δ− −= =               (3) 

where IR, IW are the incomes of the respective factor owners and 0 ≤ γ, δ ≤ 1. By 
(2), ( )0

M
RI K K Q−= − . Therefore, the utility of the capital lobby when the do-

mestic price is Q is ( )0
m

RV K K Q−= − , where m M γ≡ + . Similarly, the utility 
of the labor lobby is ( )0

n
WV L L Q= − , where n N δ≡ − . 

Since 1 > α > β > 0, we have m, n > 0. Thus an increase in Q harms the capital 
lobby and benefits the labor lobby, as implied by the Stolper-Samuelson theo-
rem. By (3), combinations of income IR and commodity price Q such that IRQ−γ 
is fixed will yield the same utility for the capital owner. Hence, Qγ can be seen as 
a cost of living index. m MQ Q Qγ− −=  can be interpreted as the “real” return to 
capital: the return Q−M in terms of the numeraire, adjusted by the cost of living 
index Qγ. Similarly, Qn is the real return to labor. 
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The parameters m and n are, respectively, the elasticities of the real returns to 
capital and labor with respect to the commodity price Q. They measure the sen-
sitivity of the lobbies to changes in relative product prices and hence to the po-
litical outcome. 

Suppose that the function ( ), , ,L K S Tπ -giving the pro-capital party’s proba-
bility of election—has the logit form. Thus, the pro-capital party’s odds of victo-
ry, Φ, is a log-linear function of the explanatory variables: 

( )log log 1 log log log logK L S Tπ π ε κ λ σ τΦ = − = + − − +    

where κ, λ, σ, τ are positive constants. For the sake of simplicity, assume that the 
elasticities of the electoral odds with respect to the resources K and L are unity, 
so that κ = λ = 1. We also assume that ε = 0. This yields the probability of elec-
tion for the pro-capital party as ( ) ( )1 1 LS KT KT KT LSσ τ τ τ σπ = + = +  when 
σ = τ is also imposed. 

This ensures that π = 1/2 when K = L and S = T.  
Thus the capital lobby solves: 

( )
( ) ( ) ( ) ( ){ }

0
00

max
m m

K K K
e K K K KT PS LS PT KT LSτ σ σ τ τ σ− −

< <

   = − + +   
 (4) 

while the labor lobby solves:  

( )
( ) ( ) ( ) ( ){ }

0
00

max
n n

L L L
f L L L KT PS LS PT KT LSτ σ σ τ τ σ

< <

   = − + +   
   (5) 

The reaction functions of the two lobbies are as follows. Let: 

( ) ( ) ( )( )( )
1 2

0, , 1 1 1
m

K L S T LS T S T K T LSσ τ σ τ τ σ−  = − + −    
      (6) 

The optimal policy of the capital lobby is: ( ) ( )( )* , , max 0, , ,K L S T K L S T= . 
Let: 

( ) ( ) ( )( )( )
1 2

0, , 1 1 1
n

L K S T KT S S T L S KTτ σ σ τ σ τ−  = − + −    
     (7) 

The optimal policy of the labor lobby is: ( ) ( )( )* , , max 0, , ,L K S T L K S T= . 
1) The first order condition determining the optimal pro-capital policy S* is: 

( )01 0
m

m mS L K T S Tσ τ σ τ+ + − =                    (8) 

2) If:  

1m >                               (9) 

or:  

1m =  and ( )2

0L K T τ< ,                    (10) 

then (8) is satisfied by a unique positive value of S which also satisfies the second 
order condition for the problem. If: 

1m <  and ( ) ( )( )2 1
0 1 m mL K T m mτ −< −               (11) 
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then (8) can have two solutions but only the one in the interval 

( )( ){ } ( )1 11

00
mm

S K T Lτ
−+

< <  

satisfies the second order condition. 
3) If, in addition: 

( ){ }( ) 01
m

T m T K m Lτ τ− − <                  (12) 

then the solution S to (8) defined in (B) is greater than 1 and is the optimal 
pro-capital policy S*. However, if neither (9), (10) nor (11) holds or if (12) is vi-
olated, then the optimal pro-capital policy is free trade, i.e. S* = 1. 

The optimal pro-labor tariff policy T* can be obtained from (8) through (12) 
by replacing m with n, interchanging K and L and interchanging Sσ and Tτ.  

The set of interior solutions in the model can be characterized in terms of the 
solution to the following equation. For m > 0 and n > 0, the following equation 
in r:  

( )( ){ } ( )( ){ }1 2 1 2
1 1 1 1

1
1 1

m n

m n

m r n r

r r

σ τ− −

− −

− + − +
= +

− −
       (13) 

has a unique solution re(m, n) > 1. Let 

( ) ( ) ( )( ){ }1 2
, 1 1 1 1m m

e ea m n r m rσ− −≡ − + − − +         (14) 

( ) ( ) ( )( ){ }1 2
, 1 1 1 1n n

e eb m n r n rτ− −≡ − + − − +          (15) 

( ) ( ) ( )( ), 1m
ec m n m r mσ σ≡ − −              (16) 

( ) ( ) ( )( ), 1n
ed m n n r nτ τ≡ − −               (17) 

Suppose that: 

( ) 0 01 e er d bc K L r< <                    (18) 

Then the country has a unique political-economic interior equilibrium  
( ), , ,e e e eK L S T  given by: 

0eK K a c=                        (19) 

0eL L b d=                        (20) 

( ){ } ( )1

0 0e eS K L r d bc
σ τσ +

=                 (21) 

( ){ } ( )1

0 0e eT L K r c ad
σ ττ +

=                 (22) 

If (18) is violated, then the system has no interior equilibrium. 
It follows that the elasticity of Te with respect to the county’s factor endow-

ment ratio L0/K0 is 1/(σ + τ). Thus, if the voters become more sensitive to the 
distortions proposed by either party (σ + τ becomes higher), then the equili-
brium tariff becomes less sensitive to the endowment ratio. An increase in σ and 
τ will decrease the equilibrium levels of distortions and the equilibrium propor-
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tions of resources devoted to politics. 
Notice that 

( )( )1 1e e e e er S T s t= = + +                  (23) 

where re is the equilibrium product of the distortions. Since re > 1, condition (18) 
for an interior equilibrium will certainly be satisfied for a range of values of 
K0/L0.  

4. Empirical Results 
4.1. Model Setting 

We are explaining protectionist lobbying protectionist tariffs using a gener-
al-equilibrium model, We incorporate the factor intensities of production in 
exportables in import-competing production and simulate the factor income 
maximizing levels of lobbying by both capital and labor levels of lobbying to 
contribute to a protectionist and a pro-export political parties. The parties are 
assumed to maximize their probabilities of election, trading off the positive ef-
fects of campaign lobbying funds against negative voter aversion to redistribu-
tive policies. 

The parameter inputs to the model are the country factor endowment K0, L0; 
the factor price elasticities m and n; the responsiveness of voters to resources 
used by the parties (κ = λ = 1); and the responsiveness of voters to the policy po-
sitions of the parties on the export subsidy and the tariff, σ and τ1. Note that the 
equation numbers from here skip around and back to the text above. 

Since some parameters like σ and τ are not observable, our research strategy is 
to: 1) use available country-specific variables such as factor endowments, factor 
price elasticities and the tariff rate2, 2) estimate basic unobserved parameters and 
3) calculate the endogenous political and economic variables of concern by using 
obtained parameters. Specifically,  

1) Country-specific exogenous variables include: 
Labor-capital factor endowment ratios (L0/K0)and factor intensities of pro-

duction in exportables and importables (α, β). By implication, country-specific 
exogenous variables include the factor price magnification elasticities (m, n, 
m/σ, n/τ);  

2) The negative elasticity of electoral odds with respect to tariffs (τ) and ex-
port subsidies (σ) are estimated by running an iterative regression of the tariff 
Equation (22). However, the utility parameters are assumed to be constant and 
the same across the country, i.e., γ = δ = 0.5.3 

 

 

1The world price P, which is one of the exogenous variables in this model, does not influence the 
equilibrium levels of endogenous variables, a result special to the Cobb-Douglas model. When pro-
duction functions are Leontief, for example, then P does affect the equilibrium values. See Magee 
[15], Brock and Young (1989, ch. 10-13) for detailed discussions of the Leontief model and its prop-
erties. 
2Since the focus is import protection we do not use the export subsidy Equation (21). 
3It turns out that the factor price magnification elasticities (m, n) are not affected much by the 
changes in the utility parameters since M and N are large enough and utility parameters are con-
strained between 0 and 1. 
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3) Country-specific endogenous variables include:4 
The policy product of the tariff and the export subsidy, ( )( )1 1r s t= + + , 

where Equation (13) can be re-written 

( )( ){ } ( )( ){ }1 2 1 2
1 1 1 1

1
1 1

m n

m n

m r n r

r r

σ τ− −

− −

− + − +
= +

− −
 

and the tariff in (22) can be re-written5 

( ){ } ( )1

0 0e eT L K r c ad
σ ττ +

=  

and the fraction of capital devoted to lobbying 

( ) ( )( ){ } ( ) ( )( )
0

1 2
1 1 1 1 1

e

m m m
e e e

K K a c

r m r m r mσ σ σ− −

=

   = − + − − + − −   
  (19') 

and the fraction of labor devoted to lobbying 

( ) ( )( ){ } ( ) ( )( )
0

1 2
1 1 1 1 1

e

n n n
e e e

L L b d

r n r n r nτ τ τ− −

=

   = − + − − + − −   
   (20') 

4.2. Data and Country Selection  

Since the model is designed to explain the determination of trade policy in a 
representative democracy, we restrict the coverage of countries to OECD coun-
tries. We further narrow down the countries of interest to countries for which 
exports are more capital-intensive than import-competing industries because the 
model above is also developed for a country exporting capital-intensive goods. 
Twelve countries satisfy this criterion out of 23 OECD countries in 1965. Factor 
intensities are defined in terms of the shares of capital income and labor income 
in value added of each industry. 

Value added, wage and salary as labor income are available in 3-digit level of 
ISIC (International Standard Industrial Classification) classification from Indus-
trial Statistics Yearbook. Corresponding industry trade flow data, on the other 
hand, are available in 4 or 5-digit SITC (Standard International Trade Classifica-
tion) from International Trade Statistics Yearbook. Trade flow data are con-
corded to ISIC classifications6. 

To calculate the factor intensities of net-exporting and import-competing in-
dustries, we aggregate up the data on industry factor shares by weighting them 
by the industry’s share of total net exports (net imports) after classifying indus-
tries into net-exporting and import-competing sectors. That is,  

 

 

4It also includes the probability of election of the protectionist party, 1 − π = 1/(1 + a), which is not a 
focus here. 
5The tariff even though it is endogenous to the model. We use the tariff data to obtain other unob-
servable parameters (σ, τ) in an iterative regression and simulation context. It is implicit in our ap-
proach that the observed tariff rate is at its equilibrium value. 
6For a concordance between the SITC and ISIC, see United Nations [13], “Classification of Com-
modity by Industrial Origin-Links between the SITC and ISIC”, Statistical Papers: Series M, No. 34, 
Rev. 1. 
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( )
( )
netexport
netexport

i
i

i j
j

α α= ∑ ∑
7 

where i, j = 3-digit ISIC industries and αi = capital share in net exporting indus-
try i. 

In a similar fashion, β is calculated. Appendix 1 reports factor shares by 
country in 1965 and 1986. Aggregate tariffs are obtained by dividing customs 
revenue by the value of imports. Customs revenue and import data come from 
Mitchell [14]. Data on capital per labor are available from Penn World Table 5.6 
by Summers and Heston (1994). 

The next two subsections deal with the estimation of unobserved parameters 
and therefore other endogenous variables. First, we pool the data from 1965 to 
1967 and use an iterative ordinary least squares method after assigning initial 
values for unobserved parameters in the first stage. Secondly, we estimate a 
fixed-effects model with year dummies for 1965-1986.  

4.3. Analysis: Iterative OLS Estimation: Pooled Data for  
1965-19678 

The procedure of estimating unobserved parameters consists of: 1) running a 
regression of the endogenous tariff Equation (22), 2) solving the Equation (13) 
for r and 3) running another regression of (22) using updated data. 

First, taking the log of (22) results in  

( ) ( ) ( ){ } ( )0 0ln 1 1 ln lnt L K c ad rσ τ τ σ τ+ = + + +         (24) 

Assuming symmetry (σ = τ) in (24) yields the following equation to estimate σ 
and τ9: 

( ){ } ( ) ( ){ }0 0ln 1 0.5ln 1 lnt r L K c adσ τ+ − = +          (25) 

Since solving (13) for r and obtaining values for a, c, and d require a prior 
knowledge of σ and τ10, we iterate after assigning arbitrary initial values for σ 
and τ in the first round. That is, we assume σ = τ = 1. Then we solve the nonli-
near Equation (13) for r11. Once we have the r’s for each country, a, c and d in 
Equation (14) are calculated.  

Running an OLS regression12 of (25) produces the coefficient on the right- 

 

 

7This scheme tends to discriminate against non-traded sectors or domestic-oriented sectors. Another 
deviation from the above model, which is implicit in this formula, is that goods are imperfect substi-
tutes across countries. According to the model, we should not observe cross-hauling of the same 
categories of commodities across borders. 
8The European Community (EC) established a “customs union” which adopts a common tariff poli-
cy against non-member countries by July of 1968. Therefore, we do not extend our data beyond 
1967. 
9We may allow σ and τ to differ. However, it is hard to justfy why they would differ. Thus we pro-
ceed with the assumption of symmetry throughout the paper. 
10Strictly speaking, the solution for r in Equation (13) requires the production parameters (α and β), 
the utility parameters (γ and δ, which are assumed to be 0.5) and the voter responsiveness parame-
ters (σ and τ). The first two are known. A similar argument applies to values for a, b, c and d in Equ-
ation (14). 
11To solve the nonlinear Equation (14), GAMS (solver: MINOS5) is used. 
12We include a constant term for the regression.  
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hand variable, which is equal to 1/(σ + τ). The second round estimation begins 
with a new σ and τ from the above OLS regression. We iterate until we obtain a 
stable regression coefficient (or voter responsiveness parameters) in the tariff 
Equation (25).  

In this specific case, a consecutive regression produces a stable coefficient 
around 0.1 (or implied σ = τ = 5) after the 2nd round.  

Table 1 reports the iteration results. The estimate of 5.0 for τ indicates a high 
negative elasticity of voter response at the tariff equilibrium. For example, if the 
protectionist party raised our tariff variable T = (1 + t) by about 5% (e.g., 1.01 to 
1.05 then), τ = 5.0 implies that the party will have to raise 25% more funds just 
to maintain its existing probability of election. In short, voters display rationality 
in their responsiveness to distortionary trade policies.  

Given that σ = τ = 5, it is straightforward to see how the endogenization of the 
political environment within the model modifies elasticities of wages and rental 
rates with respect to relative product prices, i.e., magnification elasticities. The 
“economic” elasticities measure the responsiveness of factor returns in the ab-
sence of an endogenous political system. These are represented by m and n. 
However, the elasticities at the political equilibrium are much lower due to the 
negative effect of special interest policies on probabilities of election. Table 2 
reports the magnification elasticities at the country mean. 

We then estimate lobbying expenditures over trade policy as a percent of the 
country GDP. The procedure is as follows. Column H and I from Appendix 2 
denote the equilibrium fractions of capital and labor devoted to lobbying in the 
manufacturing sector according to equations (19') and (20'). Column K and L 
are weighted shares13 of capital and labor, respectively. Thus column O indicates  
 
Table 1. Estimated voter responsiveness: 1965 (an average of 1965-1967). 

 Regression Coefficient Implied σ (or τ) 

1st round 0.068 7.35 

2nd round 0.102 4.90 

3rd round 0.100 5.02 

4th round 0.101 4.93 

5th round 0.098 5.10 

 
Table 2. Magnification Elasticities (1965). 

 Partial (Economic) Political (General) Equilibrium 

Country mean   

Rentals (K) ( )( )1 15.53m α α β γ≡ − − + =  m/σ = 3.11 

Wages (L) ( ) 16.2n α α β δ≡ − − =  n/τ = 3.24 

 

 

13For example, α (capital share in net-exporting sector) and β (capital share in import-competing 
sector) are weighted by net export or net import volume of each industry to obtain a representative 
capital share.  
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the sum of capital and labor lobbying expenses in the manufacturing sector as a 
percent of total GDP. Manufacturing as a fraction of GDP is reported in column 
P. Openness, as the sum of exports and imports divided by GDP, is reported in 
column Q in order to capture the intensity of lobbying over trade policy. The 
lobbying estimates as a fraction of GDP in column W equal the numbers in 
column V multiplied times 0.4 based on Lee and Magee’s estimate of 60 percent 
free riding in protectionist lobbying based on estimates across 175 US industries.  

Summing up, the fraction of GDP devoted to lobbying over trade policy = 
(Ke/K0 * weighted capital share + Le/L0 * weighted labor share) * (Mfg/GDP) * 
(openness) * (non free riding).  

The last column contains lobbying estimates as a percent of GDP for each 
country. These estimates range from 0.14% to 2.26%. Ironically, the country 
with our lowest estimate at only 0.14% of GDP is Turkey, which Krueger (1974) 
estimated had 15% of GDP devoted to lobbying in her classic paper on rent 
seeking. On average, we find that 1.0% of GDP was expended on lobbying in 
1965. This is an upper bound since the model assumes no free riding within lob-
bies. See Appendix 2 for procedure and data details.  

We provide the correlation matrices for variables of major concern in Appen-
dix 4. As expected, the “economic” determinant of the tariff (i.e., labor-capital ra-
tio) is significantly correlated with the tariff rate. The “political” determinant 
(i.e., ln(rτ c/ad)) is also significantly correlated with the tariff rate. The level of 
GNP per capita in 1965 is significantly negatively correlated with the level of the 
tariff. Tariffs fall as countries develop because country labor-capital factor en-
dowment ratios fall and hence, the political power of labor, which tariffs protect.  

The statistical results obtained so far are based on the iterative OLS methods 
for pooled data for 1965 (averaging 1965-1967). There are two implicit assump-
tions underlying this approach. First, it is assumed that political technology is 
the same across countries. Second, factor shares from 1965 are used for the 
analysis and are assumed to be constant through 1967. Third, there is no con-
sideration of how trade policy responds to changes in other variables over time.  

4.4. Analysis: Fixed-Effects Model Estimation with Panel Data  
(1965-1986)  

In this subsection, we extend the regression model by relaxing the assumptions 
of identical political technology across countries. A panel of data for non-EC 
member OECD countries (8 countries) during 1965-1986 are used for this pur-
pose. We take the mean value of factor shares for 1965 and 1986 and assume that 
it applies to all the time periods of concern. 

Besides including country dummies in the regression model, we also include 
year dummies for 1970-1986. This idea aims at mitigating the prominence of 
non-trade barriers in post-1970 periods or GATT regulation on a change in the 
level of the tariff.  

Assuming symmetry again, we have the fixed-effects model in (26) with year 

https://doi.org/10.4236/me.2019.106105


S. P. Magee, K.-Y. Yoo 
 

 

DOI: 10.4236/me.2019.106105 1605 Modern Economy 
 

dummies14. 

( ){ } ( ) ( ){ }ln 1 0.5ln 1 lni i t it it i i iitt r f g L K c a dσ τ+ − = + + +     (26) 

where fi = 1 if i occurs, fi = 0 otherwise  
gt = 1 if t = year of concern (1970, ...,1986), gt = 0 otherwise. 
In the first round, we assign the value for σ = τ = 5 which is obtained from the 

iterative OLS procedure, and generate values for other endogenous variables. 
The first-round fixed-effects model produces the coefficient on the right-hand 
side variable 0.099. This in turn implies the second round starting values of σ = τ 
= 5.05. We create the new data set and then estimate the fixed-effects model with 
year dummies again. We obtain the voter responsiveness parameter σ = τ = 
5.05.15 This figure is very close to the one obtained through iterative OLS on 
pooled data for 1965. 

We report the regression result in Appendix 3. Before calculating lobbying 
estimates from this regression, we again provide both the “economic” and “po-
litical” magnification elasticities in 1986 (Table 3). Overall “economic” and “po-
litical” elasticities are lower than in 1965. Magnification elasticities are signifi-
cantly lower in the United States than those from the average.  

We follow the same procedure to obtain lobbying estimates over trade policy 
as a percent of country GDP in 1986 (Table A3). Refer to Appendix 4 for the 
step-by-step calculation procedure.  

4.5. Validity and Reliability of the Results 

The average lobbying estimates over trade policy are measured at .8% of GDP in 
1986. The United States spent less than 0.2% of GDP for lobbying over trade 
policy in 1986. This is broadly consistent with Krugman (1990) and Feenstra 
(1992). 

Appendix 3 reports estimates from the first and second-round fixed-effects 
model. We test the null hypothesis of equal country dummies with an F test. 
Under the null, the efficient estimator is a pooled least squares. The F ratio used  
 
Table 3. Magnification Elasticities (1986). 

 Partial (Economic) Political (General) Equilibrium 

Country mean   

Rentals(K) ( )( )1 8.25m α α β γ≡ − − + =  m/σ = 1.63 

Wages(L) ( ) 9.21n α α β δ≡ − − =  n/τ = 1.82 

United States   

Rentals(K) ( )( )1 1.82m α α β γ≡ − − + =  m/σ = 0.36 

Wages(L) ( ) 2.53n α α β δ≡ − − =  n/τ = 0.50 

 

 

14“I” stands for country and “t” for year (1965-1986). 
15Iteration does not improve the coefficient since it affects only r, a, c and d, which are the same 
across time for each country. However, it does improve the estimates of the country dummies. This 
is due to the assumption that factor shares are constant during 1965-1986. 
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for the test is F(7, 150) = 12.43 > 2.01 (critical value at 95%), which implies that 
there exists heterogeneity in political institutions across OECD countries. Fur-
ther, most of the country dummies are statistically significant16. 

Lastly, we refer the reader here to Magee, Lee and Kim’s [14] very recent 2019 
paper showing that in a panel of advanced countries in the last two decades, 
protectionist lobbying as a percent of GDP increased but paradoxically, tariff 
rates fell. At the same time, the rise in country capital endowment ratios in-
creased magnification effects for capital more than for labor. Tariffs fell too be-
cause the rates of return to lobbying rose more for capital than for labor. 

5. Ten Conclusions and Three Policy Recommendations 

Our results suggest that individual voters might be irrational a la Anthony 
Downs but voters as a group can be collectively rational. As Edmund Burke said, 
“The individual is foolish, but the specie is wise.” As noted in the text above, in-
terest-group competition in a democracy is weakly bounded anarchy, much like 
competitive markets. There is a tragedy of the commons problem in the US 
Congress resulting causing an absence of political property rights among groups. 
All lobbies prey on each other economically and on unrepresented voters. Here 
are our ten conclusions. 

1) What is the biological reason for politics and lobbying? Humans are carni-
vores and fight over political and economic pecking orders like animals fight 
over dominance hierarches. Carnivores eat herbivores and herbivores eat herbs. 
Thus, we model politics and lobbying as non-cooperative win-lose games 
among competitive groups while economic transactions are win-win or coop-
erative games. 

2) In general, we find that voters are highly rational. This contrasts with the 
rationally uninformed median voter effect cited in the political science literature. 

3) We get an estimate of 5 for the equilibrium elasticity of protectionist cam-
paign contributions with respect to our tariff variable (1 + t). Thus, voters react 
five times more negatively to an increase in our tariff variable than they do to 
increased protectionist campaign contributions.  

4) This elasticity means that if our tariff variable T = (1 + t) increased by 
about 5% (e.g., 1.01 to 1.05), then the protectionist party must expend 25 percent 
more lobbying money to keep its probability of election unchanged. This rela-
tively high number is partly explained by seven of the eight countries in our 
panel being advanced countries. All eight countries in the sample have more 
capital-intensive exports than import-competing production. 

5) Tariff protection falls with economic development because of Magee Brock 
and Young’s [1] endowment effect: capital accumulation a la Rybczynski shifts 

 

 

16However, though not reported, some of the year dummies in the fixed-effects model are not statis-
tically significant, but negative, which possibly indicates that the tariff rate underestimates the true 
protection for import-competing sectors. Random effects model is also estimated and produce a 
slightly higher figures for σ and τ. We prefer to use the fixed-effects model for the cross-country 
analysis, however. 
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political power toward capital (the abundant factor) and away from labor (the 
scarce factor). 

6) The other major driver of lobbying and rent seeking is production tech-
nology. The fraction of the national economy devoted to rent seeking increases 
with the “magnification elasticity” from international trade theory, which is the 
elasticity of factor rewards (wages and return to capital) with respect to product 
prices. 

7) Ironically, the level of protectionist lobbying also increases with GDP per 
capita because factor price magnification effects increase as GDP per capita in-
creases because the factor intensities of production in exportables and impor-
tables move closer together (intuitively, capital-labor ratios get more similar as 
countries become more capital abundant). While advanced countries have lower 
protection and more rational voters, they are prone to more redistributive lob-
bying conflict and rent seeking. 

8) High magnification increases the fraction of the national economy devoted 
to rent seeking because it gives lobbying have a higher payoff. But as Magee, Lee 
and Kim [14] showed, growth with magnification leads to declining traded pro-
tection because capital lobbying increases faster than labor lobbying. 

9) Increases in magnification make tariffs a more potent tool of redistribution, 
which may explain rising fights over tariffs. Our general equilibrium elasticities 
of factor prices with respect to product prices are 1.7 in the eight country panel 
and 0.4 in the United States. 

10) Nevertheless, our estimate of the transaction costs of lobbying over pro-
tection is low: protectionist lobbying expenditures are about .2 of one percent for 
the United States and average one percent of GDP for the entire panel of eight 
countries. These are lower estimates than earlier estimates cited by Magee, Brock 
and Young [1] from Krugman and Feenstra for the US. 

Policy recommendations are tricky in a general equilibrium democracy be-
cause of rational expectations. 

Nevertheless, we offer three policy recommendations for the United States. 
First, enact US constitutional reform that would limit predatory redistributive 
lobbying. Second, impose costs on lobbyists faster than they can skirt the rules. 
Third, lawyers should be prohibited from lobbying or acting as lobbyists. Wash-
ington DC has ten times more lawyers per resident than the highest US state, 
New York, and they are the most effective lobbyists. 
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Appendix 1 
Table A1. Factor shares by country. 

 
1965 1986 

alpha beta m n alpha beta m n 

Australia 0.5483 0.5005 10.12 11.16 0.5792 0.523 7.99 9.81 

Austria 0.5177 0.4653 9.59 9.27 0.444 0.4234 27.49 21.05 

Canada 0.51 0.474 14.11 167 0.5483 0.4974 9.37 10.27 

Denmark 0.5214 0.4948 18.92 19.54     

Finland 0.4889 0.4493 13.28 11.73 0.5626 0.4597 4.75 4.97 

Greece 0.6594 0.6498       

Ireland 0.4925 0.4664 20.04 18.42     

Italy 0.4678 0.4171 10.93 8.68     

Netherlands 0.5136 0.4202 5.67 4.97     

Norway 0.4803 0.4437 14.94 12.83 0.5002 0.3334 3.5 2.5 

Spain 0.594 0.5173 5.77 7.21 0.601 0.5327 6.34 8.3 

Turkey 0.7411 0.6739 4.37 10.56 0.7769 0.7242 4.73 14.24 

USA 0.5352 0.5274 58.63 66.38 0.6965 0.4669 1.82 2.53 

mean value   15.53 16.2   8.25 9.21 

 

 
Avg (65, 86) 

m n 
alpha beta 

Australia 0.5638 0.5118 8.89 10.34 

Austria 0.4809 0.4444 14.72 12.68 

Canada 0.5292 0.4857 11.32 11.67 

Denmark     

Finland 0.5258 0.4545 7.15 6.87 

Greece     

Ireland     

Italy     

Netherlands     

Norway 0.4903 0.3886 5.51 4.32 

Spain 0.5975 0.525 6.05 7.74 

Turkey 0.759 0.6991 4.52 12.17 

USA 0.6159 0.4972 3.74 4.69 

Appendix 2 
Table A2. Trade lobbying as a percent of GDP calculations (1965 by iterative OLS). 

A B C D E F G H I 

 ID r a b c d Ke/Ko(a/c) Le/Lo(b/d) 

1 Australia 1.128 1.1611 0.8642 5.6298 3.7013 0.206242 0.233486 

2 Austria 1.134 0.9711 1.0715 4.5456 5.2342 0.213635 0.204711 

3 Canada 1.113 0.9717 1.0852 3.9889 4.6572 0.243601 0.233016 

4 Denmark 1.096 1.088 0.9557 4.2941 3.5902 0.253371 0.266197 

5 Finland 1.119 0.8345 1.2591 3.3406 5.9667 0.249805 0.211021 
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Continued 

7 Ireland 1.096 0.8693 1.2235 3.1565 5.0645 0.2754 0.241584 

8 Italy 1.133 0.7255 1.4252 2.9986 7.8882 0.241946 0.180675 

9 Netherland 1.163 0.881 1.1814 5.1507 8.0145 0.171045 0.147408 

10 Norway 1.114 0.7678 1.2873 2.9031 5.9788 0.264476 0.215311 

11 Spain 1.155 1.2653 0.7524 8.0888 3.7524 0.156426 0.200512 

12 Turkey 1.159 2.6873 0.3443 27.6089 1.2891 0.097335 0.267086 

13 USA 1.047 1.5045 0.6759 5.7279 1.9486 0.262662 0.346864 

 
J K L M N O P Q 

 K. shr L. shr H * K I * L (H * K + I * L) mfg/gdp open(65) 

Australia 0.5174 0.4826 0.10671 0.11268 0.21939 0.28 0.313 

Austria 0.4883 0.5117 0.104318 0.104751 0.209069 0.33 0.491 

Canada 0.4925 0.5075 0.119973 0.118256 0.238229 0.23 0.384 

Denmark 0.5067 0.4933 0.128383 0.131315 0.259698 0.2 0.598 

Finland 0.4698 0.5302 0.117358 0.111883 0.229242 0.21 0.41 

Ireland 0.4737 0.5263 0.130457 0.127146 0.257602 0.28 0.784 

Italy 0.4427 0.5573 0.107109 0.10069 0.2078 0.23 0.272 

Netherlan 0.4619 0.5381 0.079006 0.07932 0.158326 0.29 0.831 

Norway 0.4553 0.5447 0.120416 0.11728 0.237696 0.21 0.833 

Spain 0.5207 0.4793 0.081451 0.096105 0.177556 0.25 0.242 

Turkey 0.6951 0.3049 0.067658 0.081435 0.149092 0.16 0.146 

USA 0.5328 0.4672 0.139946 0.162055 0.302001 0.29 0.095 

 

S 

N * P * Q M * P * Q O * P * Q 0.4 * V 

T U V W 

labor lob cap lob lobbying lobbying 0.4 free ride 

Australia 0.009875 0.00935 0.019227 0.0077 

Austria 0.016973 0.0169 0.033875 0.0136 

Canada 0.010444 0.0106 0.02104 0.0084 

Denmark 0.015705 0.01536 0.03106 0.0124 

Finland 0.009633 0.01011 0.019738 0.0079 

Ireland 0.027911 0.02864 0.056549 0.0226 

Italy 0.006299 0.0067 0.013 0.0052 

Netherlan 0.019115 0.01904 0.038155 0.0153 

Norway 0.020516 0.02106 0.04158 0.0166 

Spain 0.005814 0.00493 0.010742 0.0043 

Turkey 0.001902 0.00158 0.003483 0.0014 

USA 0.004465 0.00386 0.00832 0.0033 

mean 0.012388 0.01234 0.025 0.010 
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The following table provides estimates from the first and second-round fixed- 
effects model. We test the null hypothesis of equal country dummies with an F 
test. Under the null, the efficient estimator is a pooled least squares. The F ratio 
used for the test is F(7, 150) = 12.43 > 2.01 (critical value at 95%), which implies 
that there exists heterogeneity in political institutions across OECD countries. 
Further, most of the country dummies are statistically significant17. 

Appendix 3 
Table A3. Fixed-effects model with year dummies. 

 First-round Estimates Second-round Estimates 

1/(σ + τ) 0.099 (0.024) 0.099 (0.024) 

country dummy   

1) Australia 0.047 (0.009) 0.042 (0.01) 

2) Austria −0.048 (0.017) −0.049 (0.017) 

3) Canada −0.005 (0.01) −0.009 (0.01) 

4) Finland −0.001 (0.004) −0.008 (0.005) 

5) Norway 0.032 (0.016) 0.034 (0.016) 

6) Spain −0.062 (0.023) −0.07 (0.024) 

7) Turkey −0.026 (0.064) −0.037 (0.066) 

8) USA 0 0 

Constant 1.151 (0.293) 1.158 (0.294) 

Adj. R2 0.75 0.75 

*Standard errors are heteroskedacity-adjusted and reported in parenthesis. *USA is a benchmark case for 
the estimation of the fixed-effects model. 

Appendix 4 
Table A4. Trade lobbying as a percent of GDP (1986 by fixed-effects model). 

A 
B C D E F G H I J K 

L 
Country a b c d Ke/Ko Le/Lo K.shr(86) labor shr G * I 

1 Australia 1.2304 0.801 6.4196 3.4738 0.1917 0.2306 0.546 0.454 0.10465  

2 Austria 0.7754 1.2808 2.9604 5.9766 0.2619 0.2143 0.4335 0.5665 0.11354  

3 Canada 1.0424 0.9485 4.706 4.1187 0.2215 0.2303 0.5323 0.4677 0.11791  

4 Finland 0.9421 1.0388 4.9908 5.7604 0.1888 0.1803 0.5334 0.4666 0.10069  

5 Norway 0.7803 1.3034 4.5513 9.9406 0.1714 0.1311 0.3803 0.6197 0.0652  

6 Spain 1.314 0.7289 8.3461 3.5065 0.1574 0.2079 0.5904 0.4096 0.09295  

7 Turkey 3.3666 0.2919 38.835 1.0185 0.0867 0.2866 0.7543 0.2457 0.06539  

8 USA 1.2788 0.8136 10.6 5.2655 0.1206 0.1545 0.4857 0.5143 0.0586  

 

 

17However, though not reported, some of the year dummies in the fixed-effects model are not statis-
tically significant, but negative, which possibly indicates that the tariff rate underestimates the true 
protection for import-competing sectors. Random effects model is also estimated and produce a 
slightly higher figures for σ and τ. We prefer to use the fixed-effects model for the cross-country 
analysis, however. 
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 L M N O P = L * N * O Q = K * N * O R = M * N * O S = 0.4 * R 

Country H * J (G * I + H * J) mfg/gdp open(86) labor lob cap lob lobbying r lobby free ride 

Australia 0.10468 0.2093328 0.17 0.347 0.0061754 0.00617319 0.01234854 0.0049 

Austria 0.12140 0.2349464 0.28 0.726 0.0246787 0.02308124 0.04775991 0.0191 

Canada 0.10771 0.225614 0.16 0.542 0.0093404 0.01022488 0.01956524 0.0078 

Finland 0.08414 0.1848327 0.25 0.522 0.0109808 0.01313985 0.02412066 0.0096 

Norway 0.08125 0.1464551 0.14 0.794 0.0090322 0.00724771 0.01627995 0.0065 

Spain 0.08514 0.1780959 0.27 0.376 0.0086438 0.00943647 0.01808029 0.0072 

Turkey 0.07042 0.1358073 0.25 0.383 0.0067424 0.00626111 0.01300355 0.0052 

USA 0.07947 0.1380628 0.2 0.181 0.0028767 0.00212116 0.00499787 0.0020 

mean     0.0098 0.0097 0.0195 0.0078 
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