Optimal Indexes of Protection

Conventional indexes of weighted average protection are flawed in that they systematically under-weight high tariffs—because the high protection reduces the importance of these products.   Anderson and Neary (1992) provided a much more sophisticated approach to measuring protection—the Trade Restrictiveness Index—that overcame these problems. Bach and Martin (2001) provide related aggregators that can be used to aggregate protection for use in Computable General Equilibrium models.

It has been difficult to make it operational because of the huge programming needs involved in preparing the data. This situation has changed with the advent of the WITS program, and these optimal aggregators for protection can now be incorporated within WITS.  This note proposes defines three measures that can be used to summarize protection:  (i) the Trade Restrictiveness Index (TRI); (ii) a CES expenditure index (E) and (iii) a tariff revenue index (R). 

In this note, we provide a set of simplified measures that can be used to summarize the structure of protection for all products imported by a country, or by user-defined subsets of products and/or suppliers. 

We  begin by representing the economic structure by:

(1) B  =  e(p, v)  - g(p, v) – zp(p,v,u).(p-p*)

where B is the balance of trade, e is the expenditure function in a vector of prices and total utility; g is revenue from production as a function of domestic prices and a vector, v, of resources (we might generalize this by using a profit function with variable intermediate inputs); zp is the derivative of (e-g) and equal to net imports of each good; and p* is a vector of world prices.

If we assume a standard Armington-type structure in a small economy, with imports differentiated from domestic goods, but domestic goods perfectly substitutable with imports, then we can simplify the analysis of tariff changes by focusing only on e(p,u) and the tariff revenue function. When tariffs change, there will be no change in the realized value of g(p,v) and it can be ignored for welfare evaluation, unless there are distortions such as an export tax. 

We can formulate the expenditure and revenue functions using a Constant-Elasticity of Substitution functional form for the expenditure function and the import demand functions that underly the tariff revenue function. In this case: 

1) B = [(j (j(pj*(1+tj))(1-()]1/(1-().u    -   (j tj pj.(j.[pj(1+tj)/P]-(.u

where P =  [(j (j(pj*(1+tj))(1-()]1/(1-()

We can calibrate this function using data on imports and tariffs from, say, the UNCTAD TRAINS database, and data on consumption of domestically-produced goods from the World Bank’s World Development Indicators. In line with standard practice in the CGE literature, all domestic prices can initially be set to unity to allow decomposition of value data into prices of quantities. With this definition of the price and quantity units, the ( coefficients are determined from the value share data at domestic prices. Because the expenditure and tariff revenue functions are defined over both imports and a domestic good, the user must specify the share of imports in total domestic consumption. Clearly, the user must also specify the elasticity of substitution, (. 

The TRI can be solved for by equating the value of the Balance of Trade Function with a uniform tariff, (,  to the balance of trade function with the observed tariff vector. Because there is no tariff on the domestic good, ( cannot be factored out of (1) and must be estimated numerically. 

The expenditure index, (e,  can be estimated by setting the value of the expenditure function (the first term in (1)) to the expenditure function with a uniform tariff and solving for that uniform tariff. 

The tariff revenue index, (R, can be obtained by setting the second term in (1) equal to the corresponding expression with a uniform tariff, and solving for  (R. 
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