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Pigouvian Tax and the Congestion Externality: 
A Benefit Side Approach 

ABSTRACT 

A Pigouvian tax, in the form of entrance fee or a toll, has been proposed to be an 

efficient resolution of a congestion externality. This proposition is founded on the 

theoretical basis of profit maximization principle. We, however, have not found literature 

that examines a Pigouvian tax as a resolution of a congestion externality on the basis of 

utility maximization. In this sense, the aim of this paper is to show that a Pigcfian tax is 

also an adequate policy resolution of a congestion externality to attain Pareto optimality 

under utility maximization. Taking, for example, the open access freeway, we will not 

only identify both marginal private benefit and marginal social benefit, but also assess the 

divergence between marginal private benefit and marginal social benefit. As a 

consequence, we will investigate the price-taker individual's contribution to the 

congestion externality and measure, in the theoretical sense, how large an entrance fee or 

toll that should be charged to attain Pareto optimality. In particular, since an open access 

freeway has the characteristics of common property resource we will prove that average 

social congestion cost is essentially equal to marginal private congestion cost in our 

modeling framework. Finally, we will show that the optimal value of trip derived in our 

model is the same as that generated on profit maximization approach. 
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INTRODUCTION 

Congestion externality has a long history as one of important subjects in 

economics. A.C. Pigou (1920) initially tackled this problem in his famous book, The 

Economics of Welfare , taking an example of the case of two roads. Knight (1923) also 

analyzed it in more detail and proved that if the owner of a superior road charges a toll 

for its use, this behavior will maximize the total product of both roads. For his arguments, 

he illustrated two alternative methods of analyzing the two road problem, one is the cost 

side approach hinged on increasing costs, and the other is product side approach based on 

diminishing returns. Since Knight described his idea on congestion externality problem, 

follow-up literatures (Walters 1960, Samuelson 1974, Weizman 1974) have also 

suggested a Pigouvian tax, in the form of an entrance fee (rents) or a toll, as a resolution 

of a congestion externality. Their propositions are founded on the theoretical basis of the 

profit maximizing principle. We, however, have not found literature that examines a 

Pigouvian tax as resolution of a congestion externality on the basis of utility 

maximization. 

In this sense, the aim of this paper is to show that a Pigouvian tax is also an 

adequate policy resolution of a congestion externality to attain Q o optimality under 

utility maximization. Taking, for example, the open access freeway, we will not only 

identify both marginal private benefit and marginal social benefit, but also assess the 

difference between marginal private benefit and marginal social benefit. As usual, an 

open-access freeway is accounted as a common property resource since it is non-

exclusively owned, and we will also prove that average social congestion cost is 

essentially equal to marginal private congestion cost in our model. We next identify a 
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