FUNDACION PARA LA EDUCACION SUPERIOR Y EL DESARROLLO #8

EQUITY AND EFFICIENCY COSTS OF
RAISING TAX REVENUE IN COLOMBIA

Thomas F. Rutherford
rutherford@colorado.eduy

Miles K. Light
miles@mileslight.com

Felipe Barrera
fbarrera@fedesarrollo.org

November 1, 2003

FEDESARROLLO: Tels.: 31253 00-53037 17 - Fax: 212 60 73 - Calle 78 No. 9-91 - Apartado Aéreo: 75074 - Bogota - Colombia
' htp:/fwww fedesarrollo.arg.co



Equity and Efficiency Costs of
Raising Tax Revenue in Colombia

Thomas F. Rutherford

rutherford@colorado.edu

Miles K. Light

miles@mileslight.com

Felipe Barrera

fbarrerra@fedesarrollo.org.co’

November 1, 2003

*This paper is a joint contribution under the Colombian fncome Afission. The authaors wonld
lixe to thank Jnan Jose Echevarria, and other mission participants for helpil questions aud com-
ments. We thank Oscer Mauricio Valencia and Oscar Gomez from the Ministry of Finance for
assistance with the Colombian National Accounts. Special thanks to Maria Mercedes Carrasquilla
for excellent organization and suppert. The model developed here was partly funded by the Min-
istry of Finance and Department of National Planning.



Abstract

This paper examines the Colombian tax system as it is vepresented in the
1997 social accounts. We implement an economic model based on these data
and evaluate the welfare cost of raising additional government revenue. Qur
model includes several inconie classes, periniting us te consider both the
efficiency and equity consequences of tax changes. We implement a
money-metric social welfare function to to evaluate the economic cost of
public funds obtained through capital income taxes, excise taxes, inport’
tariffs, and value-added taxes. Selected value added and excise tax reforms
represent, efficient and equitable sources of additional public revenue in both
the short- and long-run. Independent of the need for additional revenue,
economic efficiency could be improved through the adoption of more uniform
tariffs and value-added taxes, but some movements toward uniformity may
adversely affect poorer houssholds. '

JEL classification: D58, H22 .
Key words: Tax immcidence, Applied general equilibrium



1 Introduction

In this paper we explore the econornic consequences of raising additional public
funds in Colombia. Our analvsis is motivated by a directive from the “Mission for
Public Income” which is managed by the Fedesarrollo. The mission itself was
developed in response to persistent fiscal deficits over the last five years. Two
chapters in this volume describe the Colombian fiscal situation: Bird, Poterba, and
Slemrod discuss the current deficit and debt, while Arbelaez and Roubini-consider
debt sustainability. In general, they find that tax revenues should mcrease by
about 2% of GDP in order to maintain fiscal stability. Qur work considers how it

might be possi‘ble to raise these funds.

Two percent of GDP represents 3.4 trillion Colombian pesos! or approximately
1.6 billion US dollars. If this bﬁrden 1s spread equally across households, the
additional burden equals $§38 per head or 8177 per family per year. An average
calculation such as this ﬁlay be misleading because there is a ligh degree of income
inequality in Colombia. Income for the poorest 10% of the population is 1% of
GDP, and incame for the richest 10% of the population is 44% of GDP. If we
calculate the approximate burden proportional to income rather than population,
the poorest decile would need to contribute about $13 per household per year,
while the richest households would contribute $1,120 per household.? This paper
reports on calculations which provide more precise calculations of these “back of
the envelope” estimates. Any change in tax rates induces changes in the prices of
both goods and factors, resulting in heterogeneous impacts on households,
depending on their sources of income and expenditure patterns. Tax reforms
interact with the existing tax base. Consistent evaluation of economic effects
requires a model which portrays various tax instruments and the hehavioral

responses of consumers and producers,

To quantify the burden of higher taxes we consider a wide range of
tax-scenarios. 'Our ultimate goal is to charaterize a susteinable combination of

taxes which w&l] eliminate the cunrent fiscal shortfall at least cost. There are a.



variety of angles from which “least-cost” can be defined. The usual efficiency.
concerns tend to favor those tax instruments which apply to a broad base of goods,
in particular those goods which have a relatively low elasticity of demand. Equity
concerns prompt us to also consider how conswmption patterns and factor earnings
differ between the-rich and the poor in Colombia. Each tax reform we consider has
a different impact for the rich versus the poor. The source of these household
differences depends on two separate channels: consumption and factor income.
Differences in consumption bundles imply that changes in goods prices have
heterogeneous impacts on households. Differences in sources of income also imply
that. the welfare cost of tax reforms for an individual houseliold will depend on
factor price impacts. In some scenarios we compute the relative importanée of each
channel in order to decompose our estimates. Tax-sustainability is yet another
angle to consider. To identify how the revenue vield and tax-burden might evolve
over time we calculate short-run and steady-state outcomes for various tax
scenarios. Short-run optimal taxes invariably point to capital imcome taxation
because it the short-run, both investiment and capital stock are fixed. Hoivever, in
the long-run, investment and capital stock are highly responsive to the rate of
return. Optimal tax reforms in the steady-state tend to avoid income/capital
levies because the mvestment response is large and polies which reduce aggregate

income lower output and welfare for rich and poor alike.

. Value-added taxes appear to be the most useful instrument to raise additional
funds. The average cost of funds for increases in VAT taxes is low in both the
short and long time horizons. One reason for the lower cost is that the tax base for
the VAT is about three times larger than for other taxes. A VAT reform which
eliminates “exemptions” (zero tax for certain commodities) increases tax efficiency
and raises substantial revenues, but it is somewhat regressive because most of the
current exemptions are for basic food and shelter, goods which constitute a large
share of income for the poor. If we measure efficiency with a utilitarian welfare
metric which sums consumption imipacts equally across houselolds, the average

cost of funds in the long run is relatively low (1.15) for the VAT reform.



Consumption falls by 15% more than tax revenues increase in this scenario. The
efficiency gains come at the cost of equity on a proportional basis consumption of
the poor households falls by 58% more than does their share of the tax revenue

increase.

A proportional increase in existing VAT rates is slightly less regressive than
elimimating VAT exemptions, but it is also substantially less efficient. The average
cost of funds for poor households with a 40% increase in existing rates is lower
than eliminating exemptions. In the long-run, however, the aggregate cost of funds
of a proporticnal VAT increase is substantially higher, with an average cost of

funds equal to 1.63.

When equity 1s the primary concern, less efficient tax mstruments might be
preferred to the VAT. For example, the average cost of funds with a capital income
tax is lower in the short-run than an increase in value added taxes. Capital income
taxes are efficient in the short run because investment and capital supply are fixed.
However, the long-run effect of increased capital income taxation is reversed. In
the long run, the economic cost of capital income taxes increases from 0.86 to 3.39,
and revenues fall from 1.5 percent of GDP to 0.9 percent of GDP. Under the
steady-state (long-run) assumption, investment and capital adjust until the price

of capital equals the long-run return.3

A sectoral analysis shows how some excise taxes, particularly taxes on refined
petroleum products (RFP), are relatively efficient and offer a high yield. Demand
for RFP is inelastic because refined petroleum is a necessary input to ground
transportation, which in turn is (by assumption} required in fixed proportions to
most commercial and trade activities, The low price elasticity of demand (around
0.2) allows the government to act as if it were a monopoly, chooesing lower

quantities, but substantially lugher prices, which mereases total revenues.

[mport tariffs are among the least efficient source of revenue in the long run.
Table 13 reports results from an exercise where 1% of GDP is raised through
import tariffs, the ACF for poor households is 2.38 and the social ACF 15 2.20.



These costs are substantially higher than VAT (1.38/1.36) or excise taxes
(1.48/1.62). Moving toward uniform import. tariffs can increase tax efficiency
somewhat, but the overall efficiency of tariff revenues remains low. There are other
obstacles to tariffs presented by ongoing international trade negotiations, The
impending Free Trade of the Americas Agreement, and & near-term bilateral trade
agreement with the United States l.na.ke import tariffs an unlikely candidate for

future revenues. -

. Direct mcome taxes produce the second-largest revenue stream next to the
VAT. According to Table 1, corporate income taxes (caprtal income taxes)
represent 88% of total income tax collections, while personal taxes {mostly labor
taxes) represent only 12% of income tax collections. This is not: surprising since
there are only a few thousand corporate taxpayers with large tax bills, and there
are millions of individual taxpayers. Enforcement is much easier for corporate
income. We conduct several scenarins which consider corporate hicome taxes,
which are labeled in this paper as capital income taxes. We chase to abstract from
the economic effects of personal income taxes on labor supply, because this tax

stream only represents 740 Billion Pesos, or 4.4% of government tax collections.

The net progressivity of a particular tax reforin depends on the disposition of
the resulting revenues. While there are a range of ways in which public transfers
might be employed to improve equity, we chose to avoid conjecturing on the form
of expenditure policies. We consgider only two of the likely spending possibilities,
using the funds to pay off the government debt load or using the funds to expand

military action.

The following section of the paper describe the formulation of a computable
general equilibrium (CGE) model for Colombia using Social Accounting data from
1997.% We nse the 1997 accounts because they offer a more detailed representation
of the Colombian economy than the more recent 1999 social ACCOUNIES (Rutherford
and Light (2002)). | '

We do not attempt to model non-standard aspects of mdirect taxation such as



tax avoidance or corruption. For concreteness, we formulate a static/steady-state
model with constant-returns to scale. It is our intention to provide Colombian
policy-makers with a clear and detailed framework to consider raising additional

public funds.

Section 2 describes the data underlying the model’s tax structure as compiled
in the 1997 Colombian national accounts. We focus on the sectoral and instrument
structure of tax revemue as is represented in the model. Section 3 presents a
schematic overview of the economic flows in the CGE model, leaving the algebraic
model formulation and details to an appendix. Section 4 lays out our formal
framework for assessing the welfare effects of tax reform using the computed
equilibrium values and highlights the equity-efficiency tradeoffs which can arise.
Finally, detailed model results are presented in section 5. The appendix also
contains tables which characterize the base year (1997) economic accounts. These
tables include sectoral output, facter-intensity, and consumption-shares as well as

factor income and consumption shares across households.

2 Tax Structure

Colombia’s tax structure has evolved over the past twenty years as has the tax
structure of many other developing countries. Government revenue comes
primarily from taxes on consumption, corporate income, and imports. Because
many Colombians live below the poverty line, and because much of the labor
supply is “informal,” personal income tax collections account for only 8% of total
government revenues. This contrasts with OECD countries which on average
collect 30-50% of total revenues from income taxation. Tax evasion and informal
businesses often force Colombian decision makers to make tax-policy decisions on
the hasis of feasibility and enforcibility rather than economic efficiency.
Value-added taxes, corporate income taxes, excise taxes and import tariffs

currently compose 80% of total government revenues. A breakdown of major



revemie sources for 1997 can he seen-in Table 1. Figure 1 displays the major tax
revenmie streams for the biggest industries. Value-added and excise taxes on
beverages, refined petroleum products and frucking constitute a substantial share

of revenue. A large number of sectors collect negligible shares of tax revenue.

Table 1: Summary statistics for major revenue streamns

Revenues Base Tax Rates
(B) % (T} Collected Posted
VAT 5600 333 850 6.5 545
Corporate Taxes 4340 258 1907 22.0 35
Excise Taxes 2,090 124 459 4.6 30
Import Tariffs 1.390 83 224 6.2 5200
Payroll Taxes 970 58 579 1.7 '
Indirect Output Taxes 010 5.4 139.3 0.6
Local / State Taxes 810 48 1393 0.5
Individual Income Taxes 740 44 579 1.3 17-35
Production Subsidies -300 0.2 18.9 -0.2 -
Total 16,826 100.0
Social Security Payments 6,054 139.3 T4
Central Government Income: 20,140 '
Local Government Income: 12,500
Social Security Cutlays: G.509

Based upon 1997 social accounts from the Colonbian Ministry of Finance.

(B) indicates Lillions of 1997 Colombian Pesos. (T) indicates trillions of Pesos.

2.1 VAT Taxes

Value-added taxes generate one-third of overall tax revenues, and eight individual
sectors generate 70% of total VAT revenues. Communications, transportation
equipment (autos), and furniture are major contributors with collection rates

between 4% (Chemicals} to 19% (Communications) of sales. Collections on



Figure 1: Indirect tax revenues
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beverages, clothing, machinery, and financial services are also key sources of VAT

revenues. A summary of sectoral production and taxes is shown in Table 2.

A s o W,

Table 2: Major sectors for VAT revenue (1997)

Revenue Base Rate %
Trucks and transportation machinery 721 6,195 116 129
Financial Services 599 12,220 49 107
Post and telecommunications 573 4,087 140 102
Beverages 504 6,398 7.9 g.0
Light machinery and electric products o471 7,026 6.7 &4
Machinery 453 4,930 g.2 8.1
Finished clothing 313 3,459 9.1 5.6
Furniture 290 2,641 110 52
Remaining 51 sectors - 1,674 169,351 1.0 259
Total 5,601 216,308 0.0 1000

We calculste the VAT as the ratio of tax revenues to donestic productinn and
nmuports, mninus rebates for mtermediate inputs,

Revenue and Base values are listed in Billions of Colombian Pesos.

We model the VAT as a rebated-invoice system. Firms are refunded any VAT
taxes paid for mtermediate inputs to production. By law, there are seven :different
VAT rates (0%, 8%, 10%, 16%, 20%, 35%, and 45.6%). Most of the goods are
subject to the 16% rate. A low imputed rate I the dafa can imply high levels of
tax exemptions, low official rates, high levels of intermediate inputs, and/or high
levels of tax evasion. Because there exist several different tax rates, it can be

difficult to determine the how much of the VAT is being evaded. °

2.2 Import Tariffs

In 1991 Colombia underwent a process of commercial liberalization that lead to an
overall reduction in tariff rates, producing a typical tariff rate of 11%. The 1997

dataset shows sectoral tariff rates between 0-17%, with the highest rates on
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agricultural products (crops, and dairy), and low rates on intermediate nputs to .
production {machinery and transportation equipment) or goods with no competing
domestic producers {certain minerals and finished clothing). Similar to the VAT,
collections are typically below the posted tariff rates. The current tarfl structure
reflects political power of farming interests and the common perception among
Colombians that certain intermediate mputs are vital to economic growth and
should not be taxed. Major sectoral contributors to overall tariftf revenues are
shown in Table 3. Sunilar to the VAT structure, most, tariff revernies are raised

from only a handful of sectors.

Table 3: Major sectors contributing to import tariff revenues (1997)

. Revenues Bage Rate Share
(B) (B) % %

Light Machinery and Elec- - 246 4,576 54 176
tric Products
Machinery 203 2,668 7.6 14.6
Basic Chemical Products 183 3477 56 139
Various Crops 1&g 1,073 110 8.5
Trucks and transportation 195 2,744 7.1 14.0
machinery
Other 53 sectors 437 9,323 4.7 314
Total 1,392 23,880 0.0 1000

Saurce: 1997 social acconnts.

2.3 Indirect and Excise Taxes

There are two tvpes of indirect taxes i Colombia: 1) output taxes, which usually
support local governments, and 2) excise taxes for goods such as alcohol, gasoline
and tobacco. In our model we these production taxes are represented by a single

output tax rate, t,. In the 1997 dataset, this tax mostly represents local efforts to

collect tax revenues.



Table 4: Excise taxes

Revenues  Baze  Rate Share
(B) ® % %

Refined petroleum products 1051 3586 27.0 0 503
Beverages 808 6,308 126  38.7
Tourism 104 2,443 4.2 5.0.
Tobacco _ 93 885 105 4.4
Other 33 sectors 34 202,696 - 1.6
Total 2,089 216,308 - 1000

Table 5: Kev sectors for output tax revenues (1997)

Revenues Base  Rate Share
(B) (B) %%

Comumnercial Margins 140 15227 09 153
Financial Services 1058 11,272 08 115
Ground transportation 55 8,378 07 6.0
Public administration 52 15,197 03 5.7
Other 53 sectors 60 149,437 04 614
Total 911 199,511 - 1000

The posted tax rates for beverages are between 30% and 38%, depending on
the drink and in the alcoholic content. For tobacco products, the excise tax rate 1s
10%. RFP (gasoline) has two excise taxes, one national and one local. The

national rate is 30% and the local rate is typically 5%.

2.4 Income Taxes
A common income tax code applies to individuals and firms. Currently, there are

three marginal income tax rates: 20%, 29% and 35%. Individuals who earn more

than six times the minimum wage begin payving at the lowest rate. Firm profits are
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either exempt from taxes, or they pay 35% in retained earnings domestically.®
Combined individual and corporate income taxes collect as much in revenues as
the VAT. Most of these revenues come from corporate income taxes (4.3 trillion
pesos), rather than individnal income taxes (0.7 trillion pesos). Despite substantial
collections, there are several untaxed classes of firms, including non-profit
organizations and public service providers such as the water, electric and gas

companies.

Individual income tax revenues are low, despite high tax rates, indicating a
high rate of avoidance. It appears that only formal sector workers, such as
government employees actually pay full income taxes. Most other workers are
either exempt frbm income taxes or work on an “informal” hasis. This leads to a
very small base for personal income tax collections. Although the official marginal
income tax ra,telis between 20% and 35%, the collected rate, imputed from the

1997 accounts, is only 1.94% of total (formal) labor supply.

Table §: Income tax structure

Fums Individunais

Revenues (B) 4,340 740
Average Tax Rate  20% 2%
Posted Rate 35%  (20,29.35)%
Minunum Income 5x Min Wage

For individuals, 20% of income is exempt from tax-

ation,

Payroll taxes and the Colombian pension system have become worrisonie
among most regional economists. Payrollrta:{es are specially-earmarked fees paid
partly by emplovers and partly by employees. Social security is the largest payroll
tax, with 6.5 trillion pesos collected in 1997, more than any other single tax. Other
payroll taxes include the SPSA (Severence Pay Savings Account), a withholding

which places 8.3% of wages into an individual account to be used for severance pay
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upon separation from the firm. This portion of the payroll bill seems less like a tax
and more like forced savings. Also included is the 1.6% SENA contribution for
education and training, and some smaller fees for child care, henefits, and ‘
vacation. We do not explicitly consider payroll taxes in this chapter. A separate
chapter by Alm and Lopez considers the burden of existing payvroll taxes and

what, if anything, should be done.

2.5 Parafiscal Taxes

Several “earmarked” taxes are collected through official channels and used for a
specific purposes. In Colombia, these earmarked levies are called “parafiscales.”
Some examnples of parafiscal taxes are the coffee export tax which is collected by
the coffee producer’s guild, the CERT. These revenues are then allocated by the
guild. This earmarked fund has been successful, and has spurred the creation of
other funds, such as the “Cuota Arrozera” (Rice Quota), a tax levy in the rice
sector specifically earmarked for price supports. It is difficult to determine how
distorting these taxes are, or whether the collections are used wisely. For example,
part, of the CERT fund has been used fo subsidize consumer coffee prices in
Colombia. Parafiscal taxes are included in our dataset, but they are treated as

lumpsum transfers in the model.

3 The Model

Our model for Clolombia represents an Arrow-Debreu economy with constant
returns-to-scale and perfect competition. The numerical equations are based on
parameters derived from the 1997 Colombian national accounts. This dataset
distinguishes 57 industries, government, and 10 representative households.
Economic equilibrium is characterized by a set of prices and levels of production in

each industry for which market demand equals supply for all commodities:

—
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producers maximize profits taking prices as given, and private and public
expenditures are equal to income. The supply side of the model is based on perfect
competition: there is free enfry, and all technologies exhibit constant returns to
scale. Colombia is represented as a small open economy with fixed relative prices
of imports and exports in world markets. These assumptions imply that no
producer earns a positive economic profit at equilibrium prices. Following
Mathiesen {1985) we formulate and solve the model .as a complementarity
prohlem’ with three types of equilibrium conditions: market clearance, zero profit,
income balance. In addition the model accommodates analysis of both the static
and steady-state welfare implications of policy reforms through a.lterna.ti've

representations of the capital stock,

Logical components of the dataset and model and their inter-relationships are
shown in Figure 1. This flow chart portrays the key elements in the model.
Economic transactions involve domestic production and international trade in
commodities. The model accounts for final demand decisions by households,
investment and government expenditure. The solid lines in the figure correspond
to physical flows of goods. The dotted lines in the figure correspond to financial

flows related to primary factor earnings, taxes and capital account transactions.

We will use Figure 1 to characterize both the base year dataset and the
underlying general equilibrivin framework. We first introduce the labelled boxes in
this diagram, and we subsequently relate flows in this diagram to tables

summarizing the base vear dataset.

In order to'help establish a sense of proportions about the relative magnitude
of different elements of the economy we have drawn the areas of individual boxes
in Figure 1 to correspond with the relative magnitude of associated economic
transactions m 1997. @ characterizes damestic production. Total output from
domestic production represents 198 trillion Peso, of which 164 trillion corresponds |
to primary factor value-added. Many (48 of 57) sectors produce more than a single

commodity. For most sectors, however, the primary product accounts for over 90%
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of coutput.

A, | represents aggregate goods supply. Domestic and mmported goods are

combined to supply the domestic market, including intermediate demand, final
demand, and trade and transportation margins. Aggregate supply is roughly 220

trillion pesos.

accounts for consumption decisions by households. Ten households are
distinguished in the dataset, and aggregate final demand for goods is 136 trillion

Pesos.

E

5| and | M { correspond to international trade flows. There were 16.9 trillion

Pesos of exports and 23.2 trillion Pesos of imports recorded in the 1997 data.

and , respectively, correspond to investment and public demand for

goods, which had base year values of 25.5 and 24.2 trillion Pesos, respectively.

| Households | and | Government | correspond to budget-constrained agents.

Households earn income by selling labor and capital services as well as through
transfers and net payments from the government. The government collects taxes
on various econonlic activities and devotes those resources to investiment, public
sector demand and net capital market transactions with the rest of the world. In
the computa.tipnal investigations reported below we evaluate the economic cost of
raising tax revenue in order to increase government: imports, holding domestic
public provision constant. Marginal and inframarginal increases in the public

budget, are associated with changes in net public purchases from abroad.

We conclude our summary of the basic model structure by going though the
set of individual flows @ through m which are identified in Figure 1. Detailed

statistics concerning base yvear data which are referred to tables in Appendix A.

a represents household factor earnings from production. Labor earnings are
differentiated by location (urban-rural), skill-level, and nature of employment,

(formal, traditional, contract, salaried, non-salaried etc). Specific data
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summarizing these transactions are presented in Tables A-4, A-7 and A-8.

b Household consumption demand is represented in the model through
Cobb-Douglas utility functions calibrated to base yeal consumption shares.
Tables A-G.presents expenditure shares by household. While there are
certain goods for which demand increases with income {RLS) or decrease with

income (CRO), the data generally suggest greater variability in factor income

shares than in expenditure shares.

¢ Domestic output is roughly 200 trillion Pesos. Production for the domestic
market is represented as an imp.erfect substitute for exports, with an
elasticity of transformation equal to four. Table A-4 provides GDP and
factor use statistics for the 15 largest production sectors. Taxes which apply
to domestic production and are levied on & proportional basis on the cutput
from ¥;. These include local taxes (Tcu), indirect business taxes (TIF),
subsidies and other taxes. VAT taxes are rebated on intermediate inputs to
Y.

d Aggregate supply (4,) is roughly 220 trillion Pesos. Output to the domestic
market is sold as transport margins {own use by 4, flow k) or mtermediate

demand (Y;, flow i).

e Imports and domestic goods are differentiated though an Armington ageregate
with an elasticity of substitution equal to 4. The value of imports was 25.2
trillion Pesos, roughly one tenth of aggregate demand on an economy-wide
basis. Import demands by commodity for some of the larger markets are

presented in Table A-5.

f Exports are supplied jointly with domestic products by Y. Exports by

commodity for some of the larger markets are presented in Table A-5.

g Investment demand is exogenous in the static model, and it 1s adjusted

proportionally with the capital stock in the steady-state formulation. As is

1G



apparent in Table A-5, more than 50% of the value of investment is-

composed of purchases of construction services, coN and ¢vL.

h The value of base year imports exceeds the value of be;se yéar exports by
roughly 8 trillion Pesos. This cwrrent account deficit is reflected in a capital
account surplus. In order to perform welfare analysis in static CGE
framework, it would beé customary to hold the value of capital flows constant.
We do so with the base year trade deficit, however in the tax revenue
simulations where the government income is varied, we assume that the value
of public provision is held constant and all excess revenue 1s spent for

repayment of imternational debt.

1 Tariffs are applied on imports. The hase vear tax revenue, base and implicit

rates are presented in tables A-2, A-1 and A-3.

Tax revenues accruing from the aggregate supply activity include value-added

T,

taxes (VAT), excise taxes (TXs), parafiscal taxes (PARA) and export subsidies

(CRT).

k Tax revenue from domestic production includes local taxes (TcwM), indirect taxes
*  on firms (TiF), and payroll taxes (TP). Payments by government to
producers include subsidies (SUB) and rebates of value-added taxes on

intermediate inputs {VAT).

1 Household income taxes (except taxes on capital and labor) are treated as
lumpsum transfers. These transfers are denominated in units of foreign
exchange, hence tax policy reforms which affect the real exchange rate result

in small adjustments in the value of lump-sum trasnfers.

m Government, demand for services and investment are held constant, in most
sunulations. In those cases where tax ncreases are used to fund mncreased
government spending, we have assumed thal marginal increases in public

expenditure are in terms of imported goods and services..
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3.1 Elaéticity Choices

Tax collections, relative prices, and quantities (vahies) are known quantities
supplied in the national accounts data. The final data requirements are now the
specification of curvature in various CES functions for prochiction, consumption,
and labor supply. To choose these elasticities, we rely upon past studies {for other
countries), and admittedly, conventional wisdom. Table 7 lists the default;

elasticity choice for each parameter.

Table 7: Elasticities and other parameter choices

ofa  Elasticity of Substitution between imports and domestically 4
produced goods in Armington production.

Ny Elasticity of Transformation betwsen domestic and export 4
markets ' .

¢y 4 Labor/Capital elasticity in valne-added 1

O')J Elasticity of substitution between intermediate inputs Q

& Elasticity of substitution hetween goods 7 and 7 in final de- 1

mand

grips  Labor-leisure elasticity

O
o

Celes  Dlasticity of demand between leisure and consumption

As economists, we often make decisions based upon judgement and experience.
Choosintg appropriate parameter values for various elasticities is one such exercise.
In our approach, we use values which have heen accepted previously in other
models from the literature. The Armington elasticity values, of,; are taken to be
4. This value is in-line with estimates in previous studies, such as Cox and Harris
(1986), where o, € (1.1,4.85). There are few studies for the output elasticity of
transformation between domestic markets and exports, ny, and we assume it 1s
equal to the Armington elasticity. Our cheice for Leontieff intermediate input
demand 1z standard. The Cobb-Douglass structure for value-added taken here has
been questioned in the development literature, some economists believe that the
value is closer to zero for some goods. A more elaborate formulation for

consumption cculd have included Stone-Geary preferences, especially if we wanted
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to focus upon poverty effects. Finally, we choose unity to be the elasticity between

labor and leisure, and % to be the elasticity between leisure and consumption.

Because some parameter choices have a larger impact upon the results, CGE
models typically contain some sort of sensitivify analysis. We have conducted

several sensitivity analvses, but only report those for which the parameters matter.

It 1s worth neting that the most important parameters in the model are the
tax-mstruments, and not the elasticities. These values are taken from the data as
average collected rates, but thev often do not represent the marginal rates that
drive household and firm decisions. To guantify the bias fromlusing average
collected rates instead of marginal rates i1s a more subtle exercise than measuring
elasticities, and is therefnre offen ignored m the CGE literature. Willner and
Granqvist (2002) consider the effect of average versus marginal tax rate changes
and how 1t impacts distribution and efficiency of the overall tax system, but they
use a theoretical model rather than a CGE model. Also, Padovano and Galli
(2002) point out the importance of using marginal tax rates rather than average

rates in the taxation-growth literature.

4 Individual and Social Welfare

This section explains how we measure individual and social welfare. We first
describe the calculation for individual equivalent variation {EV). Using the EV
measure, we can calculate the marginal cost of funds (MCF). Our nomenclature is
to use the “MCF” acronym for small changes in tax rates {marginal changes), and
‘to use the “ACF” acronym (meaning: the average cost of funds) for larger,

discrete tax reforms.

Social welfare requires calculations for both efficlency and equity. In order to
calculate a social welfare function, the individual cost-of-funds measures are

mapped using a lunction which depends upen a. single parameter, o € [0, o).
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Lower values for o should be considered when there is a low tolerance for
in-equality, and higher values should be considered when m-equality is less

important than overall efficiency.

4.1 Individual Welfare

The most useful measures of welfare changes are the compensating-variation (CV)
and equivalent-variation (EV)® because they are money-metric. EV is used in our

madel for convenience.

The equivalent variation compares utility as a function of price in a

comparative-static analysis. The standard equation for this is:
EV = E(U"p}) - E(U° p))

where E (U™, p?} is the expenditure necessary to achieve utility level U™ with
prices pi'. The compensating variation measures the net revenue of a planner who
must compensated the consumer for the price charge after it occurs, bringing her

back to her original utility level {79,

To measure the Marginal Cost of Funds, we use the equivalent variation (EV)
as a money-metric for the cost of taxation®. This is divided by the change in

government revenues, (A(G)),-and multiplied by -1'°:

MCF = —[EV/A(G)]

An MCF of 1.2 means that conswmption falls by 120% of the collected
revenues. A lump-sumn tax has an MCF of unity, and taxes which also reduce

Inter-sectoral distortions can have values less than one hut greater than zero.
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4.2 Social Welfare

We define the social welfare function on the basis of a particular cardinalization of
individual utility. Consistent with conventional microeconomic theory, an
individual utility function is assumed to be monctonic and concave, so u’(c) >0
and 1"(¢} < 0. Once such function which has this property is the isoelastic

funetion:
Cl—l/cr -1
e =T

provided that o > 0.

The mdividual utility function provides a starting pomt for defining a social
welfare function across multiple households. This simply involves an evaluation of
the household-weighted average of individual utihties. When household h has

per-capita consumption ¢, and numbers N, then social welfare could e written:

ﬁ/ = Zi‘vhu(ch)

h
1-1/e
c -1
N, 2
Zh: "1 1/

Maximization of W is equivalent to maximization of:

1/p
Ch £
W= > 6|
Ch
h

when p =1 —1/c and 8, < N,&. Given that that the #’s are defined only to a
scale factor, we simply use the normalization:
!\rh:}:

= ==
L Zh’ !Vh'cf';"

so that Y, 8, = 1. This normalization and scaling choice assures that W(z) =1,
and W{Ac) = AW (c). This last property indicates that a 1% increase in W is
equivalent to an equiproportional 1% increase in the consumption of all

households. In other words, this s a money-metric social welfare function.



Now, suppose that households are ranked in increasing income, so
T1 < € < ... < cy. The definition of & 1s unchanged if we multiply the numerator

and denominator by a constant, ¢;”. We then have:

e g -

Ni{en /e )

O = - ~
" Zh’ Ny (Eh’ /Cl)'rJ

Consider then the structure of this social welfare function as ¢ — 0 and
p — —oo. A decrease in ¢ represents an increasing aversion to inequality. When
base year conswnption for household 1 is the smallest, and the relative ranking of

households does not change in the course of subsequent experiments, we find:

. 1 h=1
bm #,.=
p——o 0 h>1
Hence, in the case of complete aversion to inequality (Rawlsian preferences),
naximization of social welfare amounts to maximizing the welfare of the lowest

meome household:

i

lim W{c) = -
e =z
This is a local result, as for large shocks, the identity of the lowest utility
household might change. In the case of large shocks, the utility function would be

defined as:
. . Cn
W{(c) = min =
’ h
The isoelastic function also simplifies when the tolerance for inequality
increases. In the limit as ¢ — oo, the function represents Utilitarian preferences:

N Ny,
lim W{c) = Zgh (C_h) — 2 VhCh
Ch
13

1% "~ Nan

This social welfare function values increase in aggregate consumption, regardless of

which household benefits.



5 Results

We asses the welfare cost of raising additional government revenue from several
angles. The first hall of this section examines the potential vield and tax incidence
for each of the major tax streams. We compare the revennes raised and cost of
funds for a proportional mcrease to existing rates. The second half takes a more
detailed look at individual sectors, welfare differences across households, and
specific tax-reform packages. Throughout this section, we report the cost of funds,

<

revenues raised, and the yield.

Table 8 lists several possible tax reform packages for raising additional funds.
Rows cbrrespond to specific tax reforms of which we have two types.
“Differentiated reforms” consist of changes in relative tax rates, while
“proportional reforms” involve multiplicative scaling of existing tax rates. A tax
reform has implications for public revenue, The first two columnsin Table 8
describe the chaﬁge in govermment revenue from each reform, both in Trillions of
Pesos and as a percentage of GDP. The next column describes the economic cost
of the reform, defined as the aggregate Hicksian equivalent variation in income as a
percentage of GDP. The final two columns convey economic cost as a, percentage of |
the value of revenue raised, a value we refer to as the “average cost of funds”. Two
colmmns are presented, one which refers to the aggregate economic cost — the
change in aggregate welfare divided by the value of increased revenue. The second
column indicates the wellare cost for the poorest household, providing an index of

the equity effect of the tax reform.

Value-added taxes appear to be the most consistent and efficient target for
raising additional funds. The 1997 VAT hase for sectors with positive VAT
collections was 86 trillion pesos. The corresponding hase for import tariffs and
excise taxes wag 22.4 trillion a.nd 458 trillion pesos, respéctively. If the VAT Dhase
is exp;nded to include all sectors, then the base broadens to 121.7 trillion pesos.

Table 9 shows the current and potential tax base for major tax streauns.



Table 8: Selected tax reform: options for Colombia,

Revenue e Welfare Cost of Funds
(T) (% GDP) | (T} (%GDP) | Poor Aggregate

Short-Run Results

Differentiated Reforms

VATS 19 1.3 19 .12 1.34 0.97
TMLIO 0.8 0.5 -08 -0.6 1.00 1.10
RFP15 1.1 0.7 ~12 08 044 1.12

2.5 -39 .28 1.17 1.05

ALL 3.7

Praportional Reforms

vaTx1.4 "2.3 1.5 - 24 - 1.6 0.80 1.08
TMx1.4 0.4 0.3 - 0.5 - 04 1.14 i23
TKx 1.4 2.2 1.5 -9 -13 025 086
Long-Run Results
* k3
Differentiated Reforms . .
VATH 1.5 1.2 - 2.1 14 1.38 1.15
™10 - .7 0.5 -1.2 - 0.8 1.79 1.7G
RFP13 1.a - 0.7 - 1.4 -0.9 1.27 1.39
ALL 3.5 2.3 -4.6 - 31 1.54 1.33
Proportional Reforms : : :
vaTx 1.4 2.0 i3 0 -33 .-22 149 1.63
TMx1.4 0.4 0.2 -0.8 -0.5 227 2.11
TKx1.4 1.3 ¢.9 -43 -29 3.22 3.28
Scenario Definitions:
VATH Increase VAT rate by 5% for previousty exempt commodities.
TH10 Increase all import tariff rates to 2 minimwm of 10%. '
RFP15 Increase excise tax rate on refined petroleum products from 35% te 50%.
ALL Combina,tioz-l of VATS, Thnf.lO: and RFP15.

vaTx1.4 Increase existing VAT rates hy 40%
TMx1.4 Increase existing tariff rates by 20%

TEx1.4 Increase existing capital income tax rates 40%



Table 9: Current and potential tax base for major tax streams (T)

VAT Import Excise Capital
Tariffs  Taxes Income
Crurrent Base 86.0 224 45.9 197
Potential Base 121.7 23.8 206.8 19.7
Trillions of 1997 Pesos.

In order to collect an additional 1% of GDP by simply scaling up existing tax
rates would require VAT rates to increase by about 30%. This means that the
central rate would need to rise from 16% to 20.8%. Similar collection rates would
imply a 30% increase in capital income taxes, a 50% Increase in excise taxes, or a
178% increase in import tariffs. A more sensible strategy would be to broaden the
tax base by including previously untaxed goods, and to move to a more uniform
VAT and tariff structure. Such an approach is likely to be much more efficient and

would not require draconian rate increases,

Excise taxes, especially upon refined petrolewm products (gasoline), exhibit a
low average cost of funds and a high potential for revenue collections. Because
gasoline 1s a necessary mput to production and is a luxury good in consumption it
has a’low elasticity of demand. Furthermore. since Colombia is a net oil exporter,
gasoline has a high elasticity of supply. This market creates a situation where the
vield for excise taxes is high (near 100%) and the distortion is small. Excise taxes

are discussed m more detail m section 5.1.4.

5.1 Impact of Increasing Existing Rates

We compute the impact of increasing the current tax rates for VAT, capital
income, excise, and import tariffs. Tax rates are increased between 20% and 100%
and we list the results for both the short-run (static) and long-run (steady-state)

assumptions. The results for these scenarios are listed in Tables 10 and 11. We

| ]
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find that the value-added tax raises the most revenues and has the lowest efficiency
cost in the long-run. This result is not surprising, given that the tax-base for this
instrument is the largest, and that the existing collected r.ates are relatively low.

In each table, we list the ACF(g), revenues raised as a percent, of GDP, and the

vield.'" A brief discussion for each tax stream f[ollows.



Table 13: Impact of a proportional increase of existing tax rates: Static-Model

Value-Added Taxes

ACF({a) Revenue
Rate | 0 1 00 | Pesos(T) %GDP  %Yield
x1.2:1 079 094 106 1.0 0.7 87
x1.4 079 085 1.07 2.0 1.3 87
x1.6|0.80 096 1.08 29 2.0 87
x1.8081 097 1.09 3.9 2.6 86
x20 | 082 098 1.10 4.8 3.2 36

Excise Taxes

ACF(o) Revenue
Rate | 0 1 oo | Pesas(T) %GDP  %Yield
x1.2 112 114 1.14 (.4 0.3 96
x141.13 114 1.14 0.8 0.5 08
xl6|1.15 115 1.15 1.3 0.8 101
«1.8 | 116 1.16 1.16 1.7 1.2 103
x2.0 | L17 117 1.17 2.2 1.5 107

Import Tariffs

ACF(o) Revenne
Rate | 0 1 oo | Pesos(T) %GDP  %Yield
x1.2 1114 116 1.22 0.2 0.1 7T
x1.4 | 114 1136 1.23 (4 0.3 76
x16 | 115 1.17 1.24 .0 04 74
x1.8 116 1.18 1.25 (.8 0.5 73
x20 [ 116 1.19 126 1.0 Q.7 72

Capital Income Taxes

ACF(o) Revenue
Rate | 0 1 oo | Pesos(T)  %GDP  %Yield
x1.2 1024 056 0.86 0.9 0.6 92
x1.4 1024 057 0.86 1.8 1.2 92
x1.6 | 0.25 Q.57 0.8 2.5 18 91
-x1.8 | 0.26 0.57 087 35 2.3 91
x2.0 1026 058 087 4.3 2.9 4]
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5.1.1 Value-added tax

Relative to the other tax steams, the VAT raises the most revenues for a
proportional rate hike. For example, a 20% iﬁcrease in existing VAT rates yields
0.7% of GDP for the government in a relatively progressive manner. If we conly
consider the poorest decile in Colombia (i.e., when o = 0} the ACF{0} is less than
unity. This indicates that conswnption for the poorest‘ household falls by less than

the revenues raised.

In the steady-state calculation (Table 11), revenues fall about 10% compared
to the static scenario. Although VAT revenues fall over time, theyv should be
considered a “sustainable” source because collections remain relatively high after

capital and labor have fully adjusted.

5.1.2 Capital income taxes

In the short-run, capital income taxes are the most efficient instrument for raising
government funds. Because the shart-run capital supply is fixed, taxes on capital
are equivalent to a lump-sum tax. However, in the long-run, the welfare cost of
capital income taxation is dramatically higher. The higher cost of funds listed in
Table 11 shows how the ACF for capital jumps from less than one in the short-run

to more than three in the long-run.

In the steady-state model, investment is allowed to respond to the lower
net-of-tax return so that the optimal level of investment falls by as nuch as 30% as
a result of the tax. Long-run investment is expected to fall in this inanner until the
equilibrium price of investment equals the net-of-tax return to capital. As the
stock of capital deteriorates, so does the capital income tax base. Capital income
tax revenues fall by 45% in the long run, from 0.7% of GDP to 0.4% (at x1.2)."



Table 11: ACF with steady-state assurmption

Value-Added Taxes

29

ACFi{o) _ Revenue
‘Rate | 0 1 oo | Pesos(T) %GDP %Yield
.x1.2 1148 158 1862 0.9 0.6 78
x1.4 1149 158 1.62 17 1.2 77
x161150 160 ied 2.6 1.7 7
x18 152 161 165 3.4 2.3 7
x20 |'1.54 163 166 4.3 2.9 76
Excise Taxes
ACF(o) Revenue
Rate | 0 1 oo | Pesos(T) %GDP  %Yield
x1.2 136 135 132 0.4 0.3 92
x14 | 1.37 136 133 0.8 0.5 94
x1.6|1.38 137 1.35 1.2 0.8 96
x1.8 139 138 136 1.7 1.1 99
x20 | 141 140 1.37 21 1.4 102
Import Tariffs
ACF{(o) Revenue
Rate | O 1 oo | Pesos(T) %GDP %Yield
x«1.2 225 2,17 211 (.2 0.1 65
x1.4 ] 227 218 211 0.4 0.2 64
x1.6 | 2.28 219 212 0.5 0.3 63
x1.8 | 280 220 2.13 0.7 0.5 61
x2.0 | 231 222 2156 0.8 0.6 60
. Capital Income Taxes
. ACFi) Revenua
‘Rate { 0 1 oo | Pesos(T} %GDP  %Yield
x1.2 (293 310 3.16 (.6 04 59
x14 | 311 326 330 i1 0.7 55
«x16 ] 336 349 351 i.5 1.0 52
x18 | 368 379 378 18 1.2 43
x2.0 1410 418 4.15 2.1 1.4 43



5.1.3 Import Tariffs

We find import tariffs to be a relatively poor source of government funds. From
Table 10, we see that potential revenues; froﬂf this source are small relative to the
VAT, where the same proportional scaling only raises one-fifth (%) of the total
revenues. At the same time, the ACF for import tariﬁé_is about 25% higher than

the VAT in most cases.

The main reason we find import tariffs costly is the relatively selective base
upon which these taxes are applied. Import tariff rates appear to be motivated
mainly by comparative-advantage and protection concerns, rather than revenues.
Agriculture, dairy, and select capital imports are tra,xed heavily, while intermediate
inputs to production face a small burden. The total potential tax base for imports
is 23.8 trillion pesos, which is small compared to the potential VAT base of 122
trillion. Total import tariff collections were about 1.4 trillion Pesos. The average
implicit tariff rate was 6 percent in 1997, with individual rates between zero and
25%. Posted rates varied widely, with low or zero rates for intermediate inputs to

production and rates up to 200% for some agricultural products.

5.1.4 Excise Taxes

Most excise tax revenues are from alcoholic beverages, refined petrolewn, and
tobacco. Figure 5.1.4 shows that in 1997 revenues [rom alcoholic beverages and
refined petroleum alone contributed about 1.2% of GDP, while the combination of
remaining excise revenues (tobacco and sporting events) counted for less than 0.1%
of GDP. Thus, a proportional increase in excise taxes is catamount to ralsing taxes
for gasoline and aleoholic beverages. Raising taxes on alcoholic beverages or
gasoline is not expected to be popular, but it would contribute substantially to

government revenues.

We found the Colombian excise tax case inferesting because the yield from
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this tax stream is large compared to all of the other taxes. In Table 10, a 20Y% rate
increase vields (20% x 0.96) additional revenues. The initial curiosity of such a

high vield for this tax prompted us to look further into the demand for these goods.

We found the high yield to be consistent with the combination of low demand
elasticity and a high supply elasticity. Since we assume that gTound. transportation
is a perfect complement in production (it produces trade and transport margins),
and gasoline is the largest variable cost for transportation, we see that refined
petroleumn has a very low price elasticity of demand (see Figure ). Along this
po;‘tion of the demand function, the tax increase causes quantity demanded to fali,
but also causes the equilibrium price steeply. In effect, raising the ad-valorem
excise tax rate on refined petroleum mcreases price and tax vields enough to
compensate for the reduced demand. This response is similar to a monopoly

choosing a lower quantity in return for higher prices.

Fixcise taxes share the same tax base as value-added taxes in final

consumption, hut excise taxes also include intermediate demand by firns.

5.2 Raising a Fixed Amount Revenue Target

Instead of raising each tax by a fixed amount, here we compare the cost of raising
an identical amount of revenue across different ta;{es: Each tax is increased until
an additional one percent of GDP is raised. Using our measure of GDP from the
model, one percent of GDP equals about 1.6 Trillion 1997 peses or 1.26 Billion
1997 US dollars.!? Tables 12 and 13 show current tax revenues, the relevant tax
base, and how much each tax stream would need to mmcrease in order to raise one

percent. of GDP.

As we saw in section 5.1, value added taxes here are relatively efficient when
considering either the short run or the new steady-state. Like before, wel also see
that capital income taxes are efficient in the short-run, but have dubious long-term

consequences. Excise taxes have a much higher yield {around 150%) and they are
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Table 12: Welfare comparison for and additional 1% of GDP

Excise VAT  Import Capital
Taxes Taxes Tariffs Taxes

Initial Revennes {T) 2.1 5.6 1.4 45
Target Revenues (T) 35 7.0 2.8 6.2
Revenue Incresse (%)} 65 25 100 29
Existing Tax Base (T) 439  86.0 224 19.7
Required Rate Increase (%) 46 25 146 26
Cost of Additional Funds
Poorest Households 1.13 0.80 1.17 0.24
Average ils 1.067 1.28 (.56
Tax Revenues:
% of GDP 1.0 1.0 1.0 1.0
Yield (%) - 144 10t 67 - 114
Household Egquivalent Variation {%):
Hi (Poorest) . 125 088 130 027
H2 -1.30 -0.94 -1.26 -0.36
H3 -1.24 -0.96 -1.26 -0.46
H4 -1.26 -0.99 -1.25 -0.47
HS -1.2%  -1.00., -1.25 -0.54
HE -1.20 0 107 -1 -0.62
T -1.25  -1.09 -1.35 -0.72
H8 - 1,30 <118 144 -0.89
HS -1.23  -1.15 -1.40 -0.84
H10 (Richest) 130 -1.35  -153  -141.

Existing tax rates are increased proportionally using the stafic model.



Table 13: Welfare comparison for 1% additional revenues in the Steady-State

Excise VAT  Import Capital
Taxes Taxes Tarnfls Taxes
Initial Revenues (T) 2.1 5.6 1.4 4.8
Target Revenues (T 3.5 7.0 2.8 6.2
Revenue Increase (%) 66 25 100 29
Existing Tax Base {T) 459 85.0 22.4 19.7%
Rate Increase (%) 48 23 131 45
Cost of Additional Funds
Poorast Household 1.38 1.48 2.38 3.30
Average 1.36 1.62 2.20 3.46
Tax Revenues:
% of GDP 1.0 1.G 1.0 1.0
Yield (%) 139 an 55 . G5
Household:
H1 (Poorest) -1.52  -164 -264 -3.65
H2 -1.58 172 -2.60 -3.81
H3 -1.52 171 -2.53 -3.78
H4 : -1.58  -1.74  -2.52 -3.33
H3 -1.52 173 247 -3.82
H6 -1.35  -1.79  -2.55 -3.88
H7 -1.31 -1.79  -2.53 -3.93
HS -1.33  -1.81 -2.50 -3.81
H9 -1.45  -1.Fh -2.42 -3.62
HI10 (Richest) -1.49  -1.85  -2.32 -3.89

Existing tax rates are increased proportionally using the sfeady-siaie medel.
*Nate that the tax base for capital {alls between 6%-30% in the
steady-state calculation. -
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relatively efficient, even though most of the additional revenue comes from
beverages and refined-petroleum. Import tariffs remain the most costly means of

raising revenue.

In the first three rows of tables 12 and 13 we can see the mitial tax revenues,
the tax base, and the required rate increase necessary to obtain the revenne target.
The base for value added taxes is twice as large as the next largest tax stream
(excise taxes) with a tax base of 86.0 trillion pesos. This amount is 2/3 of the
value of final consumption in Colombia, which reflects the fact that in theory, the
VAT is a tax on final consumption. Total imports which were taxed m the base
year were valued at 22 trillion pesos, with initial revenues of 1.4 trillion. In order
to raise an additional 1.6 trillion pesos, existing tax rates would need to be tripled.
‘Such action is extremely distortionary. Average welfare falls by 1.6 to 2.6 percent
when tariffs are used and the ACF(¢) is highest, between 1.3 and 2.3. We see a
dramatic increase in the ACF for import tariffs in the steady-state model because
the return to capital falls substantially for some sectors who face higher mport,
maiterials costs. In the steady-state, after investment is allowed to adjust, these

sectors produce less and have higher prices.

Excise taxes must be increased by 52% in order to raise revenues from the
mitial level of 2.1 trillion pesos to a new level of 3.7 trillion. Since the price
elasticity of demand is low for both aleoholic beverages and refined petroleum

products, the ACF is close to unity despite a sharp increase i tax rates.

Individual household welfare is reported in this section so that the reader can
make a clear connection between individual welfare changes and the ACF(«)
function. As descnibed in section 4.2, when o = 0, the ACF reflects the utility
change for the poorest segment of the population. In the VAT static scen?:urio, the
ACF(o) is 0.793, and tl:le percentage EV for the poorest household (H1) is -0.94%.

In this case the social welfare function simplifies 1o # = 1, 5o that

c 10
w= ()2
Hl1

0
CHL
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We compute total consumption at 134.5 trillien pesos, so that the change in

consumption divided by the change in revenues (i.e., the ACF(o = 0)) equals

—0.94x134.5

X3 = 0.79. Higher values for ¢ can be computed in a similar fashion.

5.3 Welfare Impéct Decomposition

Welfare differences across households come from different consumption patterns
and different factor returns. Previous experience (Tarr and Rutherford [2002]) has
shown that factor retwns typically determine most of the heterogeneity between

agents for a given policy change. This 1s also the case here.

In order to identify how consumption profiles and factor returns influence
individual welfare changes, we impose uniformity upon consumption patterns and
factor earnings. Then we compare the welfare estimates given in tables 10 and 11
against welfare when consumption or earnings are wniformly distributed. The

results from this experiment are listed in Table 14.

Using the steady-state model, VAT and Capital income taxes are the most
progressive. In both cases, it is different consumption profiles which seem to
determine the progressivity of a certain tax. Since existing VAT rates are zero for
food and other staple goods, a proportional increase of existing VAT rates places
most of the incidence onto higher-incomes. The VAT scenario becomes more
regressive when consumption profiles are uniform across households. Capital
income taxation appears to grow more progressive under uniform earnings and
more regressive with uniform consumption. This would imply that the difference
in tax burden between households occurs through the consumptidn channel, rather
than through factor earnings. We see that the ACF(c = 0) for the VAT increases
from 1.48 to 1.69 when we move to uniformity in consumption, and that
ACF{¢ = 0) moves from 2.93 to 2.48 under the capital income tax when we move
to unifermity in factor earnings. The summary finding here is that the

consumption heterogeneity between households accounts for most of the



progressivity in taxation rather than factor earnings, and that consumption and

earnings profiles are not dramatically different for the first eight household classes.

5.4 Gains from Tax Rate Uniformity

So far we have only discussed proportional increases within the existing tax
structure. A more desireable tax reform package would raise additional revenues,
while at the same time improving efficiency of the overall tax system. Efficiency
can be improved by harmonizing the tax rates, or by including sectors which were

previously exernpt from the tax.

- In table 15, we show the ACF(o) of raising between one and three percent of
GDP m additional revenues. Note that three percent of GDP implies
approximately 30% in additional revenues for the government. This implies that
existing distortions among VAT and mmport tariffs are substantial, and that a
combined tax reform which moves toward uniformity and at the same time
increases revenues can he welfare improving, In the VAT, moving toward
uniformity allows the government to collect 1% in additional revenues with an

ACF of less than unity.

i From an equity viewpoint, the results from table 15 are slightly progressive,
The progressivity in the VAT las been preseri-*ed, even when uniformity is imposed,
because we have only included those goods which are already subject to the VAT,
We could alternatively select to impose a tax upon all sectors in the economy.
This would increase efficiency because the overall tax base would broaden, but it
would be substantially less equitable, since those goods which would be included

(groceries and staple items) are hecessary goods among poorer households.
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5.5 Marginal Analysis

Finally, we approach the taxation problem from vet another angle. In this section,
we itemize the marginal cost of funds from each tax stream, for each sector. The
MCF calcﬁlations shown in Table 16 report the cost of funds, revennes raised, and
vote ratio for a 1% increment in the existing tax rate by sector. The vote ratio is
the percentage of the population who would “vote” to increase a particuldr
sectoral tax 1f they have neutral preferences between cwn consumption and
government provision. It is calculated as the percentage of the population who
whose consumption falls by less than the increase in government revenues (i.e.,

MCF < 1),

Looking at the vote column, most sectors which yield a relatively large revenue
wo1:11d also win a ballot initiative. [tems with a low incidence of final consumption
by the poor are likely to win votes. For example, motor vehicles (TR.K), heavy
machinery (OMC), and financial services (FIN) have relatively low final
consumption shares, especially among the poor. Each of these sectors receives
more than 90% approval. Other goods, such as clothing, textiles, and beverages
receive voter approval below 7%. Not surprisingly, the sectors with the highest
voter approval are those sectors where taxation is both progressive and relatively

efficient.

The excise tax applies to only five sectors. While hoth refined oil products and
the tourisin sectors garner broad support, taxes on heverages, tobacco and
processed meat and fish are unpopular because of their regressivity. Notice that
the taxes on basic consumption goods are relatively efficient from a utilitarian

viewpoint.

The MCF results for import tariffs reflect the high rates of protection for
Colombian farmers and dairy producers. Collected import tariff rates in 1997 for
dairy products were 18% and for basic crops were 11%. Consequently, the

import—tm'i.ff MCF for these goods is high. Producers are protected from them, but
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most poor consumers would prefer lower prices for these staple items. Similar to
the VAT results, higher tariffs on cars, trucks and heavy machinery wonld be
preferred by most of the country’s population because these items are not key
inputs nto final demand. Except for automobiles, most intermediate inputs garner
a low import tariff as a means to increase industrial preduction and probably as a

result of concentrated lobbying on the part of select firms.

6 Conclusions and Directions for Further Work

In order to mcrease government revenues by two percent of annual GDP, the

Colombian government may consider the following options:

o Broaden the VAT base by including several new sectors of the economy, such
as food items and health care. An increase from 0% to 5% for food and some

services, the Colombian government can expect to raise about 1.3% of GDP.

e Harmonize import tariffs and the VAT. Simply moving toward a single rate
for import tariffs or the VAT lowers the burden of raising additional
revenues. With uniform tax rates, the cost of raising one percent of

additional revenues equals 0.75, or 0.73% of GDP.

e Increase excise taxes upon refined petroleum products (RFP). An increase

for gasoline from 30% to 45% will raise approximately 0.8% of GDP.

e Increases in capital income taxes may raise substantial revenues in the near
term, but these taxes will discourage capital formation over time. We suggest
that capital income taxes are already high and should not be increased.
Specific tax exemptions for special interest groups should not be allowed.
Eliminating tax exemptions could increase éorporate mcome tax revenues

substantially.
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In general we find that taxes upon final consumption are most efficient and
sustainable because final consumption is relatively inelastic. We are aware that
increasing taxes on consumption implies a shift from labor into leisure for some
households. Unfortunately, these are requisite tradeoffs which mmst always be

made in order to raise additional funds.

During the construction of this paper, several important considerations have
been raised but not addressed. For one, we would like to point out the need for the
Colombian government to generate more consistent and accurate accountiﬁg data.
[t appears that the Ministry of Finance is responsible for developing this data, yet
there does not exist a budget for handling and checking national accounts data.
An additional full-time position devoted to compiling and constructing national

accounts and household surveys is needed ensure accurate and consistent data.

Several important features in the Colombian government were omitted here for
brevity. We do not focus upon labor or unemployment. These topics warrant a
separate, standalone analysis. Markets for capital and firm structure are also
treated simply in order to maintain focus upon the direct effects of taxation. A
more detailed analysis of capital markets and firmns can be found in the chapter by

Echevarria in this volume.

Most mportantly, we have not considered the potentially enormous positive
impact of increased peace and security. If the current administration uses some of
the additional funds to wage a successful campaign to halt terrorist guerilla
activity - the benefits of higher foreign direct investment, lower lmman-capital
flight, and increased tourism are likely to outweigh the tax-related distortions by
several orders of magnitude. We consider the economic impact of the current civil

strife in a forthcoming paper for the Department of National Planning.
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Table 14: Uniform earnings versus uniform consurnption as source of welfare differ-

ances
ACF(o) Revenue
Profile 0 1 oo | Pesos(T) %GDP %Yield
Value-Added Taxes

Heterogeneous 1.48 1.38 162 0.9 0.6 78

Uniform Consumption | 1.6 166 1.62 0.9 0.6 T8

Uniform Earnings 1.31 1.50 161 0.9 0.5 78
Excise Taxes

Heterogeneous 136 135 1.32 0.4 0.3 92

Uniform Consumption | 1.35 1.35 1.32 0.4 0.3 92

Uniform Earnings 1.20 1.28 1.32 0.4 0.3 92

Import Tariffs :

Heterogeneous 225 2.17. 2.11 0.2 0.1 65

Uniform Consumption | 232 2.21 2.11 0.2 0.1 65

Uniform Earnings 202 205 209 0.2 0.1 65

Capital Income Taxes

Heterogenecus 293 310 3.16 0.6 0.4 59

Uniform Ceonsumption | 3.18 3.22 3.17 0.6 0.4 59

Uniform Earnings 248 289 314 0.6 0.4 59

Comparison is for a 20% proportional increase in existing tax rates

(x1.2} using the steady- state model.
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Table 15: Tax revenues with uniform VAT rates using the static model

ACF(r) Revenue
{ 1 o | Pesos(T) %GDP
Uniform VAT

.02 099 097 1.5 1%
120 1.23 1.24 3.0 2%
1.27 131 1.32 4.5 3%
Uniform Import Tariff
114 134 1.45 1.5 1%
1.30 151 1.58 3.0 2%
1.49 1.5% 1.64 4.5 3%
Uniform VAT and Import Tariff
0.74 0.75 0.75 1.5 1%
1.14 118 1.19 3.0 2%
1.28 131 1.33 4.5 3%

Only pre-existing taxes are nsed to compute an av-
erage tax rate. Sectors with zero initial collections
are not included.
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Table 16: Marginal cost of funds for selected sectors

|

Value-Added Taxes

Trucks and Transport
Financial Services
Post & Telecom
Beverages

Electrical & Machinery
Machinery

Clothing

Furniture _
Chemical products
Refined Petroleum
Paper products

Basic Metal Products {
Hotels & Restaurants
Glass products
Plastics '

- Refined Petroleuin
Beverages

Tourist Infrastruciure
Tobacco

Processed Meat & Fish

Electrical & Machinery
Machinery
Trucks and Transport

MCF
160 1.76
1.1$ 1.36
1.01 L.21
155 145
223 231
251 263
1.06 1.23
0.96 1.30
1.21 1.14
1.72 175
1.49 1.47
242 2.60
0.75 1.05
273 272
154 151
Excise Taxes
121 129
1.58 147
0.80 1.04
1.65 1.35
L.16 1.07
Import Tariffs
224 233
2.56 2.68
1.62 1.78
1.28 1.16

Chemical products

203
1.47
1.34
1.32
2.30
2.64

1.14 .

1.52
1.01
1.87
1.38
2,64
1.03
2.68
1.41

1.35
1.32

1.24 |,

1.13
0.90

2.33
2.69
2.07
1.01

| Revenue

721
599
573
504
471
453

200
249
200
182
179
149
127
122

1651
808
104

93
20

246
203
195
193

B v ST v B cue T e i o B v I o |

315

14
16

o oo

26

o O

o] e
Gn oo~ O D

a
o OO

16

*Existing rate is increased by one percent.

**¢ aquals the perceutage of population for which
the cost, of an additional peso is less than one.
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Notes

LlOut estimates use the 2000 GDP measure of 170 trillion Pesos.

2Number of households by income group is provided to the authors byv the hinistry of Finance,

and is based upon the Household Living Survey conduncted in 1997,
#This assumption is identical to assuming that in the long run, Tohin’s ¢ returns to unity.

4See Cepeda, Lépez and Ripoll (1994}, for a survey of Computable Geéneral Equilibrium models
built for Colombia.

iThen the difference between the posted rates and tax collections (net of rebates) in the medel
could provide an approximation of the level of VAT evasion. An interesting extension of the existing

model would be to exanine the econowic determminants of tax evasion.
fForeign firms pay a 7% tax on earnings remitted from other countries.

"Complementarity problems are used to represent firin and consumer optimization. The ap-
proach is similar to using the Karush-Kuhn-Tucker conditiens to characterize optimality of a con-
strained nonlinear program. Ferris and Munson {2000} describe the solution methed and Ruther-

ford {1993) describes economic applications of this method.

#Ges Shoven and Whalley (1992, for other welfare measures as: equivalent varijation, and equiv-

alent and compensating surpluses.

% The equivalent variation is the change in her wealth that would be equinalen! to the price

change in terms of its welfare impact

U Devarajan, Thierfelder and Suthiwart-Narneput (2001) use a similar proxy to measure the
ACF.

1 The percentage yield of a tax equals the actual revenues raised compared with a proportional
increase in existing revenues from the tax-stream. For example, a yield of 0.9 indicates that a ¥'%
increase in the rate incurs a (0.9 x ¥'}% increase in revenues.

20Officially released GDP measures were approximately 122 Trillion Pesos in 1997, The exchange

rate used for 1998 is 1,260 Colombian Pesos per US Dollar.
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Appendix

Equilibrium

The economic equilibrium model follows Mathiesen (1985) who translates the

Arrow Debreu general equilibritun model as a nonlinear complementarity problem

(see also Scarf (1973)). Set and variable nomenclature for the model is presented

m Table 17.
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Table 17: Modelh natation

Set Indices

5,9

Prices
Wy
ILI’L’ 5
e
e
Py
[

=M = F
p.f} b ljg

=M

Py

n}"
Pys

Sectoral and commeodity indices

Labor type index

Wage rate for labor type ¢

User cost of labor type type £ in sector s, gross of
payroll taxes, 'L’[-]g‘sl: we(1+8,)

Rental price of capital

Supply price of good g {gross of excise and VAT)

The real exchange rate

Import and export, prices, c.i.f. and f.o.L., defined

m units of foreign exchange-

Tariff-ridden price of imports in domsstic prices,
S0 =i A

By =ep (14 270).

User output price, net of tax, 15;; = p;’ (1+ r;)

Activity Levels

Production activity level

Aggregate supply to demestic and export markets
Aggregate consumption demand by housshold A
Capital stock

Investment.

Public demand
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Table 17: Model notation {cont.)

Cost and Revenue Functions
sl r) Unit cost of value-added in sector s (¥5)

rr(py Py, abl)  Unit revenue per unit of aggregate supply (¥5,)

'r;f (BN Unit revenue for aggregate supply (A,)
cdpy py) Unit, cost of aggregate supply (4,)
< (pt) ‘ Unit cost of final consumption (C),)

Leontief Demand and Supply Coefficients

al! Output of good ¢ per unit activity of sector s, the

make mabri.

a.;‘;. Input of good g per unit activity ol sector s, the
. nse matrue,
af ' Demand for goed g per unit of government activity
al Demand for good g per unit of ageregate invest-
ment,
all . Trade and transport margi net demand per unit

aggregate supply of good ¢

Other Exogenous Data
Ba, B, Capital account Hows associated with government

and households



A.1 Arbitrage Conditions

All production activities in the model aié ¥épresénted by constant-returns-to-scale
technologies, and we further assume free entry and exit. As a consequence, all
profits are driven to zero and the price of output reflects the cost of inputs: The

following sets of equations are therefore used to define the equilibrivm:

A.1.1 Domestic Production

The production sector Y, has an associated zero profit condition relating the user

value of output with the cost of intermediate mputs and primary factor inputs:

\74 ~ K
E pgs ;;s = E pgs gs +Cs ('U.’es, r )
g u

The user price of output, py,, differs from the market price, p, as a result of
local taxes (Tom), other indirect taxes (TIF), and subsidies. The user cost of

inputs, p2, differs from the market price, pA due to the refund of sectoral VAT

g3
payments on intermediate inputs. Payroll taxes drive a wedge between the

marginal produce of labor, (2, and the market wage rates, (wy.

A.1.2 Aggregate Supply

Aggregate supply to the domestic and export markets is composed of domestic
production, imports and trade/transport margins. In equilibrivm, the value of

output equals the cost of input:

~'} \f
RApo, 5y ) = c) Py . Py +ZP i,

A rangé of taxes affect the the aggregate supply activity. Excise and VAT

taxes are levied on output, lead a divergence of 57 from pf. Export subsidies
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apply to some goods, cansing g to fall above the market price, »¥. Parafiscal are
g g

applied on Iputs of domestically produced goods, cansing ! to differ from pY, .
g fr g

M

and tariffs are applied to imports, causing p,’ to differ from the market price, pg” .

A.1.3 Consumption Cost

The expenditure function for each household, pf, is a nested CES function with a
Cobb-Douglass aggregate consumption bundle for commodity consumption which

trades against leisure consumption.
C . Cf.A -
ph = ch, (p 1 ’U'Iffh)

In this function, p! denotes the price of each commodity and @, is the

after-tax shadow value of leisure.

A.1.4 Cost of Investment

The investment price equals the sum of each final commodity price, weighted by
the valne-share for that commodity as an input to investment. This linear

relationship reflects Lieontief technology in the investment sector.

W I.A
po= Gyl

A.1.5 Cost of Public Provision

Like investment, the cost of public provision is a weighted sum of final commodity
prices. The share of each price depends upon the input quantity for each

commodity as represented in the 1997 Colombian national accounts.
G G A
p= Z g Py
9
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A.2 Market Clearance Conditions

Supplv-demand conditions apply to all goods and factors. Shephard’s Lemma
states that the compensated demand and supply functions are equal the gradients
of the associated unit cost and unit revenuie. We exploit this relationship to avoid

defining compensated demand and supply functions explicitly.

A.2.1 Domestic Output

The-sum of domestic production of good s times the benchmark output of good ¢
by sector s must equal the demand for this good by the Armington aggregate
production sector. A, represents the level of aggregate output for good ¢, and gﬁg—
is the compensated demand for good g according to Shephard’s Lemmma.

4

Y M —A '
2. gapq

A.2.2 Domestic Demand

Total aggregate output for good g must be sufficient to supply demand by various
consumers. The Armington production sector demands good ¢ as an intermediate
inpﬁt, domestic producers, Y;, demand good g as an intermediate input in fixed

proportions according to the share parameter a._t;;.

_ I h
Ay = agg,Angr ) +Z@ -!-Ga -I—Ia

i

‘g
Households demand ¢ for final consumption according to the relative price of g.

Fmally, the government and investment sectors use g as a fixed input to

production.
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A.2.3 Labori Markets

The total time endowment for each household is split between lahor supply to

production markets, and leisure supblv in final consumption.
act de

L =Y G2 4+) V=2

Sl SO + Y

Both components of the dema.nd for time depend upon the alter-tax wage, ;.

A.2.4 Capital Market

There is a fixed supply of capital available from each household, K}, which must

satisty factor demands by domestic producers.
- e
- s il
A‘ZK” Z} SHrK
h
% 1s a scale-factor which adjusts when we consider steadv-state scenarios. In the

steady-state, x adjusts until the rental price of capital, 7%, equals the price of

investment.

A.2.5 Household Demand

The level of consumption equals total household income, M, divided by the

household expenditure function, cf, for each of ten households,

A[h

e
Ch

Ch -

A 2.6 Investment-Savings

Household and government savings are assumed to be constant and the relationship

between total savings and mvestment demand determines the price of investment.

I= Z Sp 4 Se
h
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A.2.7 Current Account

The price of foreign exchange is determined by the current account condition.
Capital account for the government and households, B, By, plus the total value of

exports from Ceolombia nust equal the total value of mmports into Celombia.

_ o et
Bo+Y But+ > Y
h 5.9

57‘;; ~ Z 4 %%
Ipx . g@ﬁ;”

4
A.3 Income Balance
A.3.1 Household Income

Each household’s income comes from factor endowments, Ly, I, capital account
flows, Bh,, transfers Ty,. Each household is assumed to save a fixed amount of
income, Sp.

My = Lydig, + ki Ky + eBy — Ty —p'5y

k3

A.3.2 Government

Governiment income comes from several tax streams, income transfers, and capital
account flows. Most of the tax revenues are computed using the compensated

demand for factors or commodities and the tax rate.

; 9y
M = Z A aﬁM (g —py') +
' X
Z 49 53),\ — by )
+ ")’;% s — Wes
z LERU——.

+Z (th 5 a,) (wes — We)

(N34
| ]



Table A-1: Benchmark Tax Base {Trillions of Pesos)

VAT TXS TM TP TCM PARA
TOTAL &6.0 4509 224 579 1393 235
BEV 4.9 64 03 06 340 -
RFP 23 39 06 06 2.6 -

TRK 4.4 - 2.7 0.7 2.9 -
FIN 7.5 - - 29 120 -
OMC 6.4 - 46 02 0.9 -
MCH 42 49 27 02. 11 -
COM 3.0 - - 09 3.7 -
CHM 65 102 35 07 6.0 -
CMC - - 02 72 148 -
COF - - - - - 2.3
CTH 2.1 - 06 05 2.1 -
FRN 1.9 - Do 03 1.2 -
MTL 2.7 - 15 5 2.8 -
OIL - - - 07 - 4.1
PPR 1.7 - 05 02 1.7 -
PLS 1.8 - 05 04 2.1 -
GLS 1.7 - 03 05 2.7 -

BEV Beverages

RFP  Refined petrolenm products

TRK Trucks other transportation machinery

FIN  Financial Services

oMc Other light machinery and electricity products
MCH Machinery .

coM  Post and telecommunications

cHM  Basic chemical products

cMc  Commercial services and products (inargins)
coF  Coffee

cTH Finished clothing

FRN  Furniture

MTL  Basic metal products (except machinery)
oiL il

PPR  Paper products

pLs  Plastics

GLS  Glass products
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Key:

Table A-2: Benchmark Tax Revenue {Billions of Pesos),

VAT TXS TM TP TCM PARA TOTAL
TOTAL 5601 2089 1392 ~972~ 813 7G6 -
BEV 504 80§ 31 31 15 - 1406
REP 200 1051 37 35 12 - 1351
TRK 721 - 18 11 11 - 952
FIN 599 - - 127 &8 - 849
OMC 471 - 246 9 4 - 734
MCH 453 2 203 13 ) - 681
COM 573 - - 50 9 - B4T
CHM 245 g 193 41 30 - 543
CMC - 3 1 326 - 466
COF - - i) - - 447 421
CTH 315 - 8 22 10 - 365
FRN 290 - 31 11 G - 346
MTL 179 - 81 20 14 - 311
Q1L - - 040 - 223 277
PPR 182 - 24 11 9 - 235
PLS 122 - 64 17 10 - 224
GLS 127 - 24 20 14 - 201
BEV  Beverages
RFP  Refined petrolenm products

TRK
FIN
OMC
MCH
CoM
CHM
CMC
COF
CTH
FRIN
MTL
OIL
PPR.
PLS
GLS3

Trucks other transpertation machinery
Financial Services
Other light machinerv and electricity products

Machinery

Post. and telecommunications
Basic chemical products
Clommercial services and products (margins)

Coffee

Finished clothing

Furniture

Basic metal products {except machinery)

il

Paper produets

Flastics

Glass products
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Table A-3: Benchmark Average Tax Rates (%),

VAT TXS TM TP TCM PARA

AVERAGE 7 5 6 2 -1 3
BEV 10 13 10 6 1 -
RFP 9 27 6 6 - -
TRK 17 - T 5 - -
FIN 8 - - 4 1 -
OME 7 - 5 4 - -
MCH 11 - 8 5 1 -
COM 19 - - 6 - -
CHM 4 - 6 6 - -
CMC - - 2 - 2 -
cor - - 5 - - 20
CTH 15 - 1 5 - -
FRN 15 - §] 3 1 -
MTL 7 - 5 4 - -
OIL - - 3 8 - 5
PPR 10 - 4 5 1 -
PLS 7 - 12 5 - -
GLS 7 - 7T 4 - -

Key:
BEvV  Beverages
RFP  Refined petrolenm products
TREK  Trucks other transportation machinery
FIN  Financial Services
oMc Other light machinery and electricity products
McE  Machinery
coM  Post and telecommunications
cHM  Basic chemical products
cic Commercial services and products (margins)
corF  Coffee
oTH Finished clothing
FRN  Furniture
MTL Basic metal products (except machinery)
oiL  Oil
PPR  Paper products
PLS  Plastics
GLs  Glass products
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Key:

" Table A-4: Shares of Eccnomic Activity (7o),

GDP  UFS UFN UTC UMC HRSW  RNW K

PAD 04 189 . - 35 893 - 5O
RLS 93 68 1.1 Al 51 31 1.3 17.9
cac 82 63 214 278 07 16 05 42
FIN 65 57 42 34 157 06 0.7 116
CRO 6.0 - - - - 272 312 04
s 4.9 - - - - J14 245 10
GND 36 45 104 138 0.2 15 2.7 03
PBE 35 7.2 - - 138 35 - 16
CON 32 32 8% &2 28 11 14 23
cvL 31 11 28 21 1.1 06 07 6.9
PVS 2.7 32 34 24 22 1.0 02 34
CRP 26 41 43 31 29 15 05 1.3
ELE 25 21 00 01 02 086 - 68
HTL 23 19 63 83 03 1.0 31 1.2
cod 23 11 23 31 91 05 08 4.5
PEH 22 39 - - 75 19 - 18
cor 2.2 - . - - 96 110 03
pap  Public admimstration

rRLS Real Estate {including the rental market)

aMce  Commercial services and products {marging)

FIN  Financial Services

cro  Other crops

Lvs  Livestock

aND Ground transportation services

PBE Public education

coN  Building Censtruction (non-civil)

vl Civil construction (bridges and streets)

pvs  Private education {all levels)

crp  Corporate services {except financial gervices)

ELE Electricity and gas

HTL Hotels and restaurants

coM Post and telecommunications

pEH Public health and services

coF  Coffes



‘Table A-5: Shares of Economy-Wide Demand (%),

H G I E M MARGIN

CMC - - 01 02 07 91.9
PAD - 6827 - - - -
RLS 13.8 - 09 - - -
" CROQ 5.5 - 17 181 45 -
con {1 - 277 - - -
CVL - - 265 - - -
GND 5.3 - - 0.3 - 8.1
pEBH 1.0 187 - - - -
HTL G.2 - - - - -
PBE 0.2 173 - - - -
PVS 4.2 - - - -
COF - - -12 1564 00 -
FIN 2.0 - - 08 20 -
com 2.2 - - 16 08 -
ELE 1.7 - - D0 09 -
CRP 0.7 - D4 04 19 -
LVS 1.2 - 0.7 01 01 -

Key:
cMc  Commercial services and products {margins)
PAD  Public administration
RLS  Real Estate (including the rental market)
oMc  Other light machinery and elsctricity products
cHM  Basic chemical products
GRO  Other crops
TRK  Trucks other transportation machinery
coN  Bnilding Construction (non-civil)
cvL  Civil construction (bridges and streets)
MTF Processed Meat and Fish
MCH  Machinery
BEV Beverages
gD Ground transportation services
PBH Public health and services
HTL Hotels and restaurants
cTH Finished clothing
PBE Public education



Table A-6: Expenditure Shares (%)

ToTAL H1 HZ K3 H4 HS H6 HT H8 HY HIO
RLS 4 7 7 9 810 100 11 12 13 20
MTF Yy 9 9 1w ¢ 9 g g & 7 5
BEV 7 8 8§ 8 8 & & 7 7 8 6
HTL 6 3 5 5 o6& & 7 7 7T 7 6
QRO 6 10 ¢ 10 & & & 7 6 5 2
GND 5 5 5 &5 B 6 6 6 &6 6 4
CHM 4 5 6 S5 6 5H 5 5 5 4 3
PVS 4 2 -2 2 3 3 3 3 4 4 £
CTH 4 4 5 5 5 5 5 5 5 4 4
GRN 3 6 &6 5 4 4 4 4 3 3 2
DAR 3 4 3 3 3 3 3 3 3 3 3
FRN 3 1 1 2 2 2 2 2 3 3 3
TRK 2 10 o 0 o 0o 0o 1 1 2 o
COM 2 1 1 11 2 2 2 22 3
FIN 2 1 1 1 1 1 1 1 1 2 3
TNF 2 1 1 1 1 1 1 1 2 2 3
ELE 22 2 2 2 2 2 2 2 2 !
Key:
RLS  Real Estate (including the rental market)
MTF  Processed Meat and Fish
BEV  Beverages
HTL  Hotels and restaurants
CrO  Other crops
GND  Ground transportation services
CHM  Basic chemical products
Pvs  Private education {all levels)
oTH  Finished clothing
GRN  Grain products
DAR  Dairy Products
FRN  Furniture
TRK  Trucks other transportation machinery
coM  Post and telecommunications
FIN  Financial Services
TNF  Tourist infrastructure (stadiums, parks and special ho-
tels) '
ELE  Electricity and gas



Table A-7: Shares of Economy-Wide Earnings (%)

TOTAL H1 H2Z H3 H4 H5 HGE H7 HE8 HY9 HIC
UFS 303% 1 2 3 4 5 6 8 11 18 42
UFN o461 3 6 6 8 8 11 12 13 12 20
uTC 7002 4 5 6 7 8 9 10 11 14 25
UMGC w8 0 1 1 1 2 3 3 9 11 67
Rsw 17436 1 2z 3 4 & 6 & 11 &8 42
RNW 5493 3 6 6 & & 11 12 13 12 20
K 7641 1 2 2 3 5 7 11 15 33
TRN 7148 i3 27 21 i 10 9 2 3 1 78
TAX 8864 6 18 15 11 8 6 4 3 2 26
SAV 5386 2 3 4 4 5 9 12 15 21 25
Key

H1-H10 Representative houssholds.

UFS Urban formal salaried work

UFN Urban formal non-salaried work

UTC Urban traditional contract work

UMC Urban modern contract work (consulting)

RSW Rural salaried work (organized farming work)

RNW Rural non-salaried work (farming)

K Capital income

TRN Transfers

TAX Household income taxes

SAV Household saving
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Key:

Table A-8: Sources of Household Income (%)

Hl H2 H3 H4 HE HE6 H7 HE HI HIO
urs 12 15 18 17 20 18 20 21 25 27
UrN 12 13 12 12 11 12 11 9 6 4
ure 10 8 7T 7T 7 6 6 5 4
UM 0 1 1 0 i 1 1 21 4
RSW 7 & 10 10 11 11 12 12 14 15
BENW 6 7 5 7 ] 6 6 5 3 2
K 2 2 3 3 3 4 4 5 5 8
TRN 35 43 27 17 g 7 1 -2 0o -12
TAX 18 3% 24 15 ¢ 5 3 2 1 5
SAV 5 4 4 3 3 5 5 5 B 3

H1-H10 Representative households.

Urban formal salaried work

Urban fcimal non-salaried work

Urban traditional contract work

Urban modern contract work {consulting)
Rural salaried work (organized farming work)
Rural non-salaried work (farming) -

Capital income
Transfers :
Household income taxes

UFS
UFN
UTC
UMC
RSwW
RNW
K
TRN
TAX
SAV

Household saving
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-EDESARROLO

FUNDACION PARA LA EDUCACION SUPERIOR Y EL DESARROLLO

FEDESARROLLO es una entidad colombiana, sin dnimo de lucro
- dedicada a promover el adelanto cientifico y cultural y la educa-
cion superior, orientdndolos hacia el desarrollo econdmico y

social del pais.

Para el cumplimiento de sus objetivos, adelantara directamente
o con la colaboracion de universidodes y centros académicos,

proyectos de investigacion sobre problemas de interés nacional.

Entre los temas de investigacidn que han sido considerados de
alto prioridad estdn a planeacion econdmica y social, el disefio
de una politica industrial para Colombig, las im_plicccionés del
crecimiento demografico, el proceso de integracién latinoome-
ricana, el desarrollo-urbano y la formulacicn de una politica pe-

trolera para el pais.

~

FEDESARROLLO se propone ademds crear una conciencia dentro’
de la comunidad acerca de la necesidad de apoyar a las Univer-
sidades colombianas con el fin de elevar su nivel ué_ddémicq ¥
‘permitirles desempefiar el papel que les corresponde en la mo-

dernizacion de nuestro sociedad.



