8. REFERENCES
Abe, K. (1992) ‘Tariff Reform in a Small Open Economy with Public
Production’, International Economic Review, 33, 209-222.
(1995) ‘The Target Rates of Tariff and Tax Reform’, International
Economic Review, 36, 875-886.
Anderson, J. E. (1994), "The Theory of Protection” in D. Greenaway and L. A.
Winters, eds., Surveys of International Trade, Oxford: Basil Blackwell.
Anderson, J. E. and W. Martin (1995) “The Welfare Analysis of Fiscal Policy: a
Simple Unified Accounting’, Boston College.
Anderson, J. E. and L. Young (1992) ‘Optimal Taxation and Debt in an Open

Economy’, Journal of Public Economics, 47, 27-57.
Anderson, J. E. (1994) ‘The Theory of Protection” in D. Greenaway and L. A.

Winters, (eds.), Surveys in International Trade, Oxford: Basil Blackwell.

Anderson, J. E. and J. P. Neary (1992) 'Trade reform with quotas, partial rent
retention and tariffs', Econometrica, 60,57-76.

Ballard, C., J. Shoven and J. Whalley (1985) ‘General Equilibrium
Computations of the Marginal Welfare Cost of Taxes in the United States’,

American Economic Review, 75, 128-38.
Bertrand, T. J. and J. Vanek (1971) ‘The theory of tariffs, taxes and subsidies:

some aspects of the second best’, American Economic Review, 61,925-31.

Bruno, M. (1972) ‘Market distortions and gradual reform’, Review of
Economic Studies, 39,373-383.

Chenery, H. B,, J. Lewis, ]J. de Melo and S. Robinson (1986) ‘Alternative Routes
to Development’, ch. 11 in H.B. Chenery, S. Robinson and M. Syrquin (eds.)
Industrialization and Growth: a Comparative Study, London: Oxford

University Press.

Devarajan, S., L. Squire and S. Suthiwart-Narueput (1995) ‘Reviving Project
Appraisal at the World Bank’, Policy Research Working Paper 1496.
Diamond, P. A. and J. Mirrlees (1971) ‘Optimal taxation and public

production’, American Economic Review, 61,8-27 and 261-278.




November 1,1996 Trade reform with a government budget constraint 28

Diewert, W.E., A.H. Turunen-Red and A.D. Woodland (1989), “Productivity-
and Pareto-Improving Changes in Taxes and Tariffs”, Review of Economic
Studies, 56, 199-216.

(1991), “Tariff

Reform in a Small Open Economy with Domestic Distortions and Nontraded

Goods”, International Economic Review, 32, 937-57.

Ethier, W. J. (1995) Modern International Economics, 3rd Edition, Norton.
Falvey, R. (1994) ‘Revenue Enhancing Tariff Reform” CREDIT Paper 94/5,
University of Nottingham.

Foster, E. and H. Sonnenschein (1970) ‘Price Distortion and Economic
Welfare’, Econometrica, 38, 281-297.

Grossman, G. and E. Helpman (1994), ) ‘Protection for Sale,” American
Economic Review ,84, 833-850.

Hatta, T. (1977) ‘A Theory of Piecemeal Policy Recommendations’, Review of
Economic Studies, 44, 1-21.

Hillman, A. (1989) The Political Economy of Protection, New York: Harwood

Academic Press.
Lloyd, P. (1974) ‘A More General Theory of Price Distortions in Open

Economies’, Journal of International Economics, 4, 365-86.

Lopez, R. and A. Panagariya (1992) ‘On the Theory of Piecemeal Tariff
Reform: The Case of Pure Imported Intermediate Inputs’, American
Economic Review, 82, 615-625

Panagariya, A. (1992), ‘Input Tariffs, Duty Drawbacks and Tariff Reform’,

Journal of International Economics, 32, 131-148.

Squire, L. (1989), ‘Project Evaluation in Theory and Practice’, Ch. 21 in H.

Chenery and T.N. Srinivasan, eds. Handbook of Development Economics,
Vol. II, Amsterdam: Elsevier Science Publishers.

Ramsey, F. (1927), “A Contribution to the Theory of Taxation”, Economic
J[ournal, 37, 47-61.

9. Appendix: CALCULATION OF MCF IN CGE MODELS
The calculation of the Marginal Cost of Funds (MCF) in Computable General
Equilibrium (CGE) models is done in a three step procedure, since as it is a
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‘compensated equilibrium’” concept, it does not fall out of a CGE model in a
single step. (See Anderson and Martin, 1995 for more details, including
reasons for preferring the compensated to the uncompensated version of
MCF).

9.1. Calculation

The first step is to run the CGE experiment which calculates the rate of
change of money metric utility with respect to an external transfer offset by a
change in the distortionary taxes of interest. (In the text these are tariffs and
domestic consumption taxes.) For the first step, perform the following
operations:

* Transfer an external exogenous amount df§ into the government budget,

+ offset by an endogenous proportionate change in the tax vector of interest;
e.g., (p-p*)da, where da is the endogenous scalar; and

* calculate the change in money metric utility which arises from this
experiment (E,du and da are endogenous, the government budget
constraint and the private budget constraint are the two equations which
determine them). This is denoted E du/dp(1). It is the uncompensated
marginal cost of funds for the taxes of interest.

The second step is to run the CGE experiment which calculates the
shadow price of foreign exchange, also called the fiscal multiplier by
Anderson and Martin (1995).

* Transfer the same exogenous external amount df into the government
budget,

+ offset by a lump sum transfer dp from the government to the private
sector.

* Calculate the rate of change in money metric utility which results. This
value is the shadow price of foreign exchange for experiment 2.

The third step is to calculate MCF? using the results of the first two
steps. Based on the simple case of the text, this involves dividing the result of
the first experiment by the result of the second. Unfortunately, a complicating
factor is that some CGE models (including the Korean model of the text)
apply a tax rate to external transfers. Call this rate T, so that a proportion T of
the external transfer goes to the government, the proportion (1-1) going to the
private sector. Also, some CGE models have savings as a part of
intertemporal structure. These complications necessitate a bit more elaborate
derivation.

9.2. Derivation
The derivation of the MCF and shadow price of foreign exchange p functions
is based on the 2 equation system of the government and private sector
budget constraints:
(A1) B+(p-p*)E,+(q-g*)E,-1G-p=0 government constraint,
(A2) E-(1-9(1-1)B-(1-s)p=0 private constraint,
where E(p,q,G,u) is the private net expenditure on private goods, G is the
government good obtained at external price 77 (for simplicity), p is the transfer
from the government to the private sector, 3 is the external transfer, 7 is the
tax rate on transfers, p is a domestic price vector for the class of goods we are
interested in for MCF purposes and g is a domestic price vector for some
other class of goods subject to distortions. For a model with savings, there is
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also a macroeconomic balance equation s[(1-1)B3 + p] = Investment, where
Investment causes demand links to the general equilibrium structure which
need not be detailed here.

9.2.1.MCF Experiment
The domestic price vector p will change according to dp = (p-p*)da, where a is
a scalar. df is the exogenous shift parameter, and da and du are endogenous
changes which satisfy the two constraints in changes. p, G, g and T are constant.
First solve first from the government budget constraint for da/dp:

(A3 99 —T-{(P—P*) By +(a-7q") Eyjdu/dB
ds (p= P ) E, +(p~P) Eyp(p=—p)+(a-0a") Eu(p- p¥)
Substituting into the differential of the private budget constraint:
(A4) {1-MCF’[(p-p*) E, /B +(a-q) E,/E]}Edu=1-T)(1 - ) +TMCF?
where
E ! — Nn*
MCF* = ' * *\! p(p p*) *)' %)
B (p=p)+(p-P) Ep(p-p)+(@-q) Ey(p-p)
Solving for the money metric utility rate of change:
1) = pu@d-1)A-9)+uIMCFP

(ns5) B gg® = HL-T)A=9)+ IMCE”

where | is the inverse of the coefficient multiplying E,du on the left hand
side of (A.4):
1

(A6) u= . — — .
A=-MCF[(p-p*) Eu/ B, +(a-0") B, /E}

With 1 equal to one, equation (A.5) gives the money metric or uncompensated
version of the marginal cost of funds. The left hand side of (A.5) is calculated
from a CGE model.

9.2.2.Shadow Price of Foreign Exchange Experiment
The redistribution p changes endogenously along with u in response to an
exogenous change in the external transfer f3, to satisfy the two constraints in
changes. The variables p,G, T and g are constant. Solving the government
budget constraint for dp/dp:
d
a5 =TI PY Byt (a0 Elduldp.
Substituting into the differential of the private budget constraint:

{1-A-9[(p-p*) E, +(a-g*) E]}Edu/dB =(1~-s)[A-T)+T]=1-s.
Therefore, solvmg for the rate of change in money metric utility:
1-s

A7 —(2) = = u(2).
A7) B GO g e s ey MO
The left hand side of (A.7) is calculated from the CGE experiment. Note that
the shadow price of foreign exchange in this experiment is not the same as that
for the MCF experiment H(2) is not equal to p. The relation between them is:

1— p
(A.8) H_1 (2) o S@wc

9.2.3.Solving for MCF
Divide equation (A.5) through by p:
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if - (1- §)(1- 1) + IMCF®,

Then use equation (A.8) to substitute for 1/u and solve for MCF":
du
Euﬁ(l)—(l— n(-s)
(A9) MCF? =

du .01 10
T+E— (1 -
S s PE s )b
The right hand side of equation (A.9) is in terms of observables and the two
calculated values from the two CGE experiments.
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