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ABSTRACT 

This report analyzes some likely effects of the recently passed 

federal cigarette tax increase. An equilibrium displacement model of 

the cigarette industry is developed. It includes relationships for / 

international trade in cigarettes and tobacco, federal cigarette taxes, 

and market interrelationships between cigarettes and tobacco and other 

inputs in cigarette manufacturing. A range of values for the demand 

ru1d supply elasticities is used to examine the sensitivity of the cal

culations. The major results of this study are: (a) the price of 

cigarettes will rise by almost the full amount of the tax increase; 

(b) the cigarette price increase will lead to about a 5 to 6 percent 

reduction in domestic sales of cigarettes, but some increase in quanti

ties exported will offset domestic sales declines; (c) national distri

bution of cigarette sales will be altered slightly because relative 

price increases will be largest where current prices (and state tax 

rates) are lowest; (d) the effect of the tax increase on the price of 

domestic tobacco will be small -- even holding the production of 

tobacco constant -- because of the importance of international trade 

in cigarettes and tobacco as well as substitution with other inputs; 

and (e) a reduction of the real support price of tobacco in response 

to the tax increase will cause a fall in average tobacco quota lease 
rates. 
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I. Introduction 

In August 1982 the U.S. Congress passed, and the president signed 

into law, general tax legislation that increases the federal excise tax 

on cigarettes from eight to sixteen cents per pack. 1 Public discussion 

concerning the effects of this tax increase has been extensive, espe

cially in parts of the country where tobacco i s grown and cigarettes 

are manufactured. Political leaders of both parties, industry spokes

men and others have joined in opposing or defending this measure. 

Thi s report analyzes some likely effects of a federal cigarette tax 

increase. We use a simple model of the U.S. cigarette industry that in

cludes r elationships for the various important input markets. The major 

purpose of this report is to present estimates of expected changes in 

relevant prices, quantities, incomes, tax revenues and other important 

variables. This report uses current data and estimates of demand and 

supply parameters to calculate the effects of the tax increase . With 

more detailed infonnation and model ling, more accurate and specific 

1This tax began on January 1, 1983, and is explicitly temporary. 
It is scheduled to expire in late 1985. We do not incorporate the 
temporary nature of the tax in our calculations because it seems likely 
that the tax will be continued with further legislation after that date. 
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results could be obtained. This report should also be useful as an 

example of the uses of a simple derived demand model in policy analy

sis. 

Our approach is to develop a simple model incorporating the major 

features of supply and demand in cigarettes and tobacco. The federal 

excise tax is treated as one of the costly inputs in the production 

and sale of cigarettes. A change in the excise tax rate changes supply 

and demand conditions and we trace these effects throughout the related 

industries. 

The next two sections give a background to the modelling and cal

culations by sketching the pattern of cigarette excise tax rates and by 

briefly describing the cigarette and tobacco industries. The model and 

results follow, including discussion of how our results depend on par

ticular parameters and assumptions. Readers mainly interested in results 

might move directly to Section V and especially to the tables in that 

section. 

Though we have a series of empirical results in this report, it 

will not be a trivial task to evaluate these results. Our model and 

calculations apply to changes caused by the changes in the tax rate in

crease. If all other factors affecting the cigarette and tobacco in

dustries did not change in the next few years, then it would be relatively 

easy to measure the effects of the tax. But, of course, other things 

will change and have already changed. For example, recent changes in 

tobacco policy themselves will have a major impact on tobacco prices, 

quantities, and quota lease rates. It will take a careful and detailed 

analysis to separate the effects of the change in the ta.x rate from other 

factors to evaluate the success of our model simulations. 
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II. The History and Pattern of Cigarette Taxes and Prices 

The federal excise tax on cigarettes is paid by the manufacturing 

firms for all cigarettes sold in the domestic market. There has been 

such a tax since the 19th century but receipts first became substan

tial in the 1920's after cigarette consumption increased significantly 

and the tax rate was trebled to $3.00 per thousand cigarettes. From 

1920 to 1940 the federal tax remained constant, but 26 states began their 

own excise taxes on cigarettes. From 1940 through 1951 the federal 

excise tax rose in three stages to $4.00 per thousand where it remained 

for the next 30 years, on through 1982 (see Table 1). 

The wholesale list price for cigarettes includes the federal excise 

tax. Wholesalers and chain stores, that act as their own wholesale dis

tributers, buy cigarettes from the manufacturers at the list price minus 

various discounts that depend on promptness of payment and other con

Jitions. For some buyers and for some periods the actual transacted net 

price may be well below the list price. Cigarette firms employ a large 

sales staff that provide marketing services to wholesalers and retailers. 

They also pay directly for display space and store space used for special 

promotions. Despite these factors, changes in the wholesale list prices 

reflect basic changes in underlying demand and costs. Table 1 lists 

recent wholesale 1 ist prices of cigarettes. TI1ese prices are generally 

the same for all major firms and for every region of the cmmtry. The 

prices have varied slightly by length of the cigarette. The table shows 

the wholesale list prices for 85 millimeter filter- tip cigarettes at 

selected dates for the last four decades. The federal excise tax has 

fallen from over 50 percent to less than 20 percent of the whoksale 

list price over this period. 

During the period in which the real federal tax rate was falling, 

state taxes on cigarettes were increasing. The number of states taxing 

cigarettes continued to increase until 1970 when North Carolina became 
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Table 1. Cigarette Taxes and Prices, 1920-1981 

olesale State Taxes verage 
Date Pricea Minimum Median Maximum Retail Pricea 

cents per pac 0 20 cigarettes) 

1920 6.0 N/A 0.0 0.0 0.0 N/A 
1930 6.0 NIA 0.0 0.0 8.0 N/A 
1940 6.5 11. 75 0.0 0.0 8.0 N/A 
1950b 7. 0 14.50 0.0 3.0 8.0 N/A 
1951 8.0 15.50 0.0 3.0 8.0 N/A 
1961 8.0 18.00 0.0 5.0 8.0 26.9 
1971 8.0 20.50 2.0 12.0 18.0 40.0 
1981 8.0 40.40 2.0 13.0 21. 0 69. 7 

~e wholesale price is for kingsize-filter-tips. The retail price 
is a weighted average by type of cigarette m1d type of sale . 

bBeginning with 1951, figures are for November 1 of the year 
noted. 

Sources: "Tobacco Outlook and Situation," USDA, September 1982. 
TI1e Tax Burden on Tobacco, Tobacco Tax Cotmcil, 1981. 
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the last state to add an excise tax on cigarettes. Throughout the 

1960's the total of federal and state taxes remained at about SO per

cent of the average retail price of cigarettes. State tax rates failed 

to keep up with inflation during the 1970's, however, so that by the 

end of 1981 the state and federal taxes only made up about 30 percent 

of the retail price of cigarettes. The wholesale list price was nearly 

60 percent of the retail price in November 1981. 

Table 2 indicates the variations in cigarette taxes and prices 

across the country. By August of 1982 state cigarette taxes varied 

from 2 cents to 25 cents per pack, and the average retail price varied 

from 61 cents to 94 cents. In Wisconsin, taxes comprised over 37 per

cent of the retail price while in J\brth Carolina taxes comprised 18 

percent of the retail price of cigarettes. Sales taxes also vary across 

states as does the applicability of sales taxes to cigarettes. In some 

states cigarettes are exempt from the state ad valorem sales tax while 

in others the sales tax base excludes the state specific excise tax on 

cigarettes. Also some cities and counties tax cigarettes . The average 

retail price of cigarettes varies across the country mainly because of 

tax differences although some variation is due to local distribution 

costs [SlDTII1er, 1981]. The differences in cigarette taxes and prices 

across the country imply that the effects of the increase in the federal 

excise tax will likely vary. Simple projections of retail price and 

quantity effects are shown in Table 2. If the federal tax increase were 

to cause an increase in r etail prices of exactly eight cents, the im

plied percentage increases in the retail prices are as shown in the 

third column, Table 2. The impl ied percentage price changes range from 

a low of 9 percent to a high of 13 percent in North Carolina. The 

effects of these price changes on the quantity of cigarettes bought in 

each state depend on the elasticity of demand for cigarettes. The last 

coll.mm in Table 2 shows the percentage fall in the quantity of cigarettes 

demanded if the price elasticity of demand in each state were -0.5. 

These price and quantity changes do not take into account effects of 

changes in the price of tobacco or interstate tax avoidance or other 

factors that are discussed in rrore detail in the next sections. 
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I-' Table 2. Cigarette Taxes, Retail Prices and the Approximate Effect of the Eight-Cent Federal Tax Increase 0 

by State 

State Average ercent Expecte Percent Expected d 
State Cigarette Taxa Retail Priceb Retail Price Increasec Retail Quantity Reduction 

Alabama 16.0 80.4 10.0 5.0 
Alaska 8.0 80.1 10.0 5.0 
Arizona 13. 0 80.6 10.0 5.0 
Arkansas 17. 75 79.3 10.1 5.1 
California 10.0 80.l 10.0 5.0 
Colorado 10.0 76.5 11. 9 6.0 
Connecticut 21. 0 94.2 8.5 4.3 
Del ware 14.0 81. 5 9.8 5.0 
D.C. 13.0 82.3 9.7 4.9 
Florida 21. 0 86.9 9.2 4.6 
Georgia 12.0 74.6 10. 7 5.4 
Hawaii 19.5 83.l 9.6 4.8 
Idaho 9.1 74.4 10.7 5.4 
Illinois 12.0 76.6 10.4 5.2 
Indiana 10. 5 71. 6 11. 2 6.5 
Iowa 18.0 80.l 10.0 5.0 
Kansas 11. 0 71.6 11. 2 5.6 
Kentucky 3.0 61. 9 12.9 6.5 
Louisiana 11. 0 77.3 10.3 5.2 
Maine 16.0 76.7 10.4 5.2 
Maryland 13.0 72 .0 11.1 5.6 
Massachusetts 21. 0 86.1 9.3 4.7 
Michigan 21.0 85.8 9.3 4.7 
tvlinnesota 18.0 78.9 10.1 5.1 
Mississippi 11. 0 76.1 10. 5 5.3 
Missouri 13.0 75.6 10.6 5.3 
tvbntana 12.0 72. 2 11.1 5.6 
Nebraska 18.0 81.1 9.9 5.0 
Nevada 10.0 78.8 10. z 5.1 



Table 2 (continued) 

tate verage ercent Expected Percent Expected d State Ci arette Taxa Retail Priceb Retail Price Increasec Retail Quantity Reduction 

New Hampshire 12.0 76 . 3 10. 5 5.3 
New Jersey 24 . 0 89.3 9.0 4.5 
New Mexico 12.0 76 . 3 10. 5 5.3 
New York 15. ob 79.8 10.0 5.0 
North Carolina 2.0 61.0 13.0 6.5 
North Dakota 12 . 0 74. 6 10. 7 5.4 
Ohio 14.0 "/4. 0 10.8 5.4 
Oklahoma 18.0 78.9 10.1 5.1 
Oregon 19.0 79.6 10.1 5.1 
Pennsylvania 18 . 0 76 . 8 10.4 5.2 
Rhode Island 23 . 0 84. 3 9. 5 4.8 
South Carolina 7.0 68.1 11. 7 5.9 
South Dakota 15.0 74.8 10. 7 5.4 
Tennessee 13.0 75 .1 10. 7 5.4 
Texas 18.5 81. 2 9. 9 5.0 
Utah 12.0 77.1 10.4 5.2 
Vermont 12.0 73.5 10.9 5.6 
Virginia 2. 5 62.0 12.9 6.2 
Washington 23.0 91. 6 8.7 4.4 
West Virginia 17 . 0 82 . 6 9. 7 4.9 
Wisconsin 25.0 88.0 9.1 4.6 
Wyoming 8.0 70 . 7 11. 3 5.7 



:::; Table 2 (continued) 

aState tax rates are given in cents per pack as of August 1, 1982. States also vary in the impact of 
sales taxes and city and county cigarette excise taxes. (See The Tax Burden on Tobacco, The Tobacco 
Institute, Washington, D.C., formerly published by the Tobacco Tax Council.) 

bRetail prices in cents per pack are based on the Tobacco Tax Council's November 1981 Survey of 
Cigarette Prices adjusted for an average inflation of 10 percent and for the full impact of any state 
excise tax changes between November 1981 and August 1, 1982. The November 1982 Survey prices are not used 
because they reflect major wholesale price increases in the fall of 1982 that were made by manufacturers 
after the federal tax increase was passed but before it officially took effect. 

~e figures in this collllllll are calculated by dividing the average retail price into 8.0. This assumes 
that the retail price rise due to the federal tax is eight cents in every state. 

dThe figures in this collmm are based on multiplying the percent price increase by 0. 5 to reflect a 
price elasticity of demand, at the price mean, of -0.S in eve1y state. 



j• 

'· 

J 

III. A Brief Description of the Cigarette and Tobacco Industries 

Over 700 billion cigarettes are produced in the United States each 

year. Almost all the manufacturing takes place in the Southeast and 

over half the output is from North Carolina. U.S. cigarettes are sold 

throughout the world. Shipments to foreign markets are exempt from U.S. 

cigarette taxes and currently amount to about 13 percent of production. 

While there is some specialization for the international trade, the 

export price of cigarettes is about the same as the domestic wholesale 

price net of the federal excise tax. Cigarettes made in this country 

dominate the domestic market. Imported cigarettes have a negligible 

market share. Cigarettes are shipped from domestic manufacturers (with 

the federal excise tax already paid) to wholesale and chain stores 

around the country. The wholesalers are responsible for paying state 

and local excise taxes and for distributing cigarettes to retailers. 

In recent years close to 40 thousand workers with earnings over 

$500 million dollars have worked at the wholesale level in the cigarette 

industry. Wholesale firms also use other resources, especially trans

portation services and warehouse space. At the retail level, cigarettes 

are sold mainly at stores that handle many other products. The amount 

of retail labor accountable to cigarettes, however, has been estimated 

at over 100 thousand workers with earnings over a billion dollars. 

Cigarette manufacturing fi11ns employ a salesforce close to 10 thousand 

employees to facilitate the local marketing of cigarettes. Major ad

vertising and promotion expenses of cigarette manufacturers total over 

a billion dollars per year. The manufacturing firms also provide a 

variety of discounts, special prmootions and other marketing incentives 

used at the wholesale and retail levels. 

Several major inputs besides tobacco are used in the manufacture 

of cigarettes. Employment is about SO thousand workers earning close 

to one billion dollars. TI1e manufacturing process is itself capital in

tensive involving specialized machinery in each process from stemming 
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through packaging. Material inputs include paper products, tow and 

filter rods, alwninum foil, plastics and flavorings. Expenses for these 

are about one billion dollars. Additional costs include energy, in

surance, transportation and taxes. [See Wharton (1979) for further 

description.] 

Tobacco is the major input into cigarette manufacturing and because 

of the public policy and international trade issues, the tobacco in

dustry will be considered in some detail. 

In the 1950's over 90 percent of the tobacco used in U.S. cigarettes 

was domestic burley and flue-cured types. MJst of the remainder was 

imported oriental tobacco used for blending. Recently, imports of bur

ley and especially flue-cured tobacco have become important. Imports 

now make up nearly one-third of the tobacco used in U.S. cigarettes. 

As the share of imported tobacco has risen, the share of domestic 

flue-cured tobacco has fallen while the domestic burley share remained 

roughly constant. It seems likely that· there is significant substi

tutability between the three major sources of tobacco, though imported 

tobacco has tended to be lower priced and lower quality than most 

domestic tobacco. 1bus import policy and tobacco supply conditions in 

other countries are important to the U.S. cigarette and tobacco in

dustries. 

While several types of tobacco are grown in the United States, 

flue-cured and burley account for most of the total output and are the 

major tobacco types used in cigarettes. Both types are grown mainly rn 

the southeast with North Carolina and Kentucky the leading states. In 

recent years about SO percent of the domestic flue-cured and 20 percent 

of the burley tobacco crops have been exported. U.S. exports have been 

a large but declining share of world trade. Both tobacco and cigarette 

production has increased in other countries. 

Tobacco farming is particularly labor intensive. Recently as 

many as 0.5 million workers have been employed in tobacco farming for 

at least part of the year. Much hired labor is used during the harvest 

season with family workers providing most of the non-peak season work. 

Tobacco also intensively uses other inputs such as fertilizer, chemicals, 
energy, equipment and barns. Taxes, insurance and marketing fees are 
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also significant costs in tobacco fanning. Land input is small rela

tive to the value of the crop produced. The most costly input into 

tobacco production is the (possibly implicit) lease of the federal 

quota rights to market the crop. 

Given recent policy it is the quota that is the limiting input 

for both flue-cured and burley tobacco production in the United States. 

Farmers with experience growing tobacco could expand production without 

increasing per unit cost if more quota were available. Federal policy 

concerning quota, allotment and price support is important to under

standing the effects of the change in the federal tax. We will briefly 

SllJTllllarize the basic features of tobacco policy up through 1981 and then 

list the major changes that were made for the 1982 season and beyond. 

For forther discussion of the policy of the recent past see Pugh [1978]. 

Evans [1981] provides a chronology of policy changes through 1980. 

An acreage allotment for tobacco was established in the 1930's that 

established the basis for the current poundage quota. Quota could be 

sold only in conjunction with parcels of land to which an original allot

ment was assigned. Quota could be leased to growers in the same county 

as the original allotment. A fann could market somewhat less or more 

than its quota in a given year and make up the difference by under- or 

over-marketing in the subsequent year. Quota lease rates depend on cost 

of production per pound in each county. The higher the other costs of 

production the lower the lease rate per pound of quota. See Hoover and 

Todoulos [1973], Hoover and Pugh [1981] and Pugh and Chappell [1982] 

for discussions of the markets for flue-cured tobacco quotas. Also see 

Seagraves [1969] and Seagraves and Williams [1981] for discussion of 

the capitalized values of quota as detennined from land transactions. 

From 1960 to 1981 the support prices for both burley and flue-cured 

tobaccos have been based on the following fonnula: 

SPt = k · PPit 

where SPt is the average support price in year t, k is the ratio of the 

support price in 1959 to the index of prices paid by fanners in 1959, 

and PPit is the average of the index of prices paid by all fanners in 

the 3 years prior to year t. During the marketing period any tobacco 

not bought by private buyers at a price above the support price was 

15 



taken by cooperatives and put into storage for sale when the market 

price increased. The quota system nsured that stocks did not simply 

accwnulate over time as is the tendency for some supported agriculturdl 

connnodities. In setting the quota for various types, the secretary of 

agriculture considered potential yields, demand factors and the amount 

of tobacco in storage from previous seasons. The national quota was 

set such that the market price would be just above the support price. 

If the quota was set too high, stocks accumulated. If the quota was 

too low, the market price would be well above the support price and 

potentially profitable output was foregone. In response to a factor 

that reduced the demand for tobacco, a reduction of the quota was 

necessary to maintain the market price at the support price. 

The "no net cost" tobacco legislation of 1982 entails several im

portant modifications. Fees have been set to make the program self

supporting. For flue-cured tobacco, quota may be sold within counties 

and certain owners must sell their quota. Finally, the secretary of 

agriculture is allowed to set the support price at a level below that 

given by the "parity'' fornrula. The support price may be increased by 

as little as 65 percent of that dictated by the increase in the prices 

paid index. This option was used in 1982 and resulted in a support price 

about 3 percent below the "parity" formula price. OVer years of signi

ficant growth in the prices-paid index, the real decline in support 

price may be quite large. Pugh and Olappell [1982] describe the effect 

of these changes on expected quota values. Implications of this change 

in policy for the effects of the federal excise tax rate change are 

explored in the following sections. 
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IV. A tvbdel of Effects of an Increase in the Federal Excise Tax 
on Cigarettes 

,., Models of industry response to the exogenous demand and supply 

changes have been developed and applied to a range of problems [e.g., 

Muth, 1966; Gardner, 1975; Perrin and Scobie, 1981]. The model de

veloped here can be viewed as an application of the general industry 

model developed by Wohlgenant [1982] with modifications to incorporate 

international trade and specific characteristics of the U.S. cigarette 

and tobacco industries. 

We assume competitive behavior of the U.S. cigarette indus try. 

Slllll!ler [1981] found the firm level demand curves facing U.S. cigarette 

manufacturers to be highly price elastic. Thus, in the output markets 

for cigarettes, approximate price-taking behavior by individual ciga

rette manufacturers i s implied. In the markets for tobacco, federal 

government quota and price support policies directly affect the price 

and quantity of domestically grown tobacco. Also, federal tariff and 

quota provisions influence the markets for imported tobacco. The 

effects of these policies are discussed below. 

The following set of equations represent the basic demand-supply 

structure of the U.S. cigarette-tobacco industries. 

lbmestic demand for cigarettes is represented by 

(1) 

where Qcd is the quantity of cigarettes sold in the domestic market by 

cigarette manufacturers, fed(·) is the domestic demand function for 

cigarettes facing the U.S. manufacturers, Ped is the wholesale list 

price of cigarettes, Zd represents exogenous retail marketing and dis

tribution costs (including cigarette taxes applied at the state and 

local levels), and consumer demand shifters (e.g., income, population, 

prices of substitutes, etc.). 

17 



Foreign demand for cigarettes is represented by 

(Z) Qce = fce(Pce'Ze) 

where Q is the quantity of cigarettes sold in foreign markets, ce 
f (·) is the demand function by foreign countries facing U.S. manuce 
facturers, P is the export wholesale price, and Z represents exogenous 

~ e 
cost and demand shifters affecting the sale and distribution of ciga-

rettes in foreign markets. 

Total cigarette production, Qc' equals the sum of quantity demanded 

in domestic and foreign markets, 

(3) 

Olanges in cigarette stocks from one year to the next are assumed to be 

negligible so equation (3) represents supply-demand equilibrium in the 

cigarette market. 

Cigarette manufacturing costs depend upon the price of domestically 

produced tobacco (Ptd), the price of imported tobacco (Pti), prices of 

other manufacturing inputs including marketing and advertising (Pi), and 

federal excise taxes on cigarettes (T). Setting the domestic wholesale 

price of cigarettes equal to per unit costs (which includes a normal rate 

of return on equity, etc.) we have, 

(4) Ped= Cd(Ptd'pti'P£) + T. 

This specification means that other inputs cannot be substituted for 

taxes in cigarette production, and that one unit of tax is required for 

each unit of cigarettes. 

Competitive, price-taking behavior of individual cigarette manu

facturers implies the net prices of cigarettes sold in the domestic and 

foreign markets be equal because costs of production and marketing in 

the two markets are equal. The relationship between Ped and Pee is 

therefore 

(5) 

Price-taking behavior by cigarette manufacturers for tobacco and 

other inputs implies, for a given rate of output, that the inputs be 

purchased to the point where the marginal product per dollar spent on 

each input be equal. This input demand behavior can be described by 
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(6) 

(7) 

(8) 

Qtd = ftd(Ptd'pti'P£,Qc), 

Qti = fti(Ptd'pti'p£,Qc), and 

Q£ = f£(Ptd'pti'P£,Qc), 

where ftd(·), fti(·), and f£(·) are manufacturers' demand functions for 

domestic tobacco (Qtd), foreign tobacco (Qti) and other inputs (Q£). 
The federal tax rate, T, enters these input demand functions through 

Qc. With other input prices and output held constant, input quantities 

purchased are unaffected by changes in the tax rate because of the lack 

of substitution possibilities. The effect of the tax enters through 

changes in the price of tobacco and output. The price of the domestic 

tobacco input depends on federal policy and supply and demand conditions 

and will be discussed in more detail. We assume that for all other in

puts, supply prices are unaffected by quantities purchased by cigarette 

manufacturers. 

Export demand for U.S. tobacco i s 

(9) 

where Qte is the quantity of tobacco exported, fte(·) is the export 

demand function for tobacco and Zte represents policy variables and 

exogenous determinants of derived demand for U.S. tobacco by foreign 

countries. 

The supply of U.S. produced tobacco depends on the market price of 

tobacco, prices of inputs in tobacco production, and federal policy 

variables regarding allotment, quotas, and price supports. This supply 

function is represented by 

(10) Qtd = ft(Ptd'Zt). 

Total domestic production of tobacco is the sum of the amounts 

demanded by U.S. manufacturers and foreign countries, 

(11) Qt = Qtd + Qte· 

To determine the effect of the increase in the federal excise tax 

on cigarettes on prices and quantities, we first solve equations (1) -

(11) for prices and quantit ies as a function of T, substitute these re-

•. duced form solutions back into (1) - (11), and totally differentiate 

these equations to find the equi librium displacement of prices and 

quantities to a given change in the tax rate. Assuming all partial 
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elasticities and input and output shares are (approximately) constant 

over the relevant range , these effects in percent changes are given in 

Table 3 by equations (12) through (20). 2 The economic reasoni ng and 

interpretations of these equations are discussed below. The next sec

tion uses these equations wi th current data to yield quantitative im

plications of the tax effects. Appendix A sketches the derivations. 

Table 3. Effects of a Change in the Federal Excise Tax 

Dependent Vanable of Interes t 

(12) Price of Domestic Tobacco 

(13) Price of Domestic Cigarettes 

(14) Price of Exported Cigatettes 

(15) Quantity of Domestic Cigarettes 

(16) Quantity of Exported Cigarettes 

(17) Quantity of Domestic Tobaccob 

(18) Quantity of Impor t ed Tobaccob 

(19) Quantity of Other Importsb 

(20) Quantify of Expor t ed Tobacco 

Equation 

%tiP td - <t>MT 

%6Pcd (aT -atd<t>)%6T 

%6Pce [l/ (l- aT)]atdcj>%6T 

%tiQcd = - ncd(aT - 0 td <t>)%tiT 

%6Qce = nce[l/( l-aT)] atd¢%6T 

%tiQtd = - (Scdncd0 T - Add<t>)%tiT 

%~Q . = -tl (A-dcj> + 8 dn da~)%6T 
1 c c l 

%6Q£ = - (A£d¢ + 8cdncdaT)%6T 

"'tiQ = n "'"'llT 0 te te"' 0 

aThe expression 11 %6 11 is read "approximate percentage change ." Other 
ymbols are defined on the fo llowing page and in Table 4. 

bTiiese equations refer to use by U.S. cigarette manufacturers. 

2The shares and elasticities ar e assumed to be constant to facili
tate the use of the model. The log differentials (multiplied by 100) 
are interpret ed as approximate percentage changes. The results are un
affected by this approximation within the range of accuracy implied by 
uncertainty about the est imates of the elasticities themselves. 
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The total effect of a 1 percent change in the federal cigarette tax 

on the price of domestic tobacco is described by the parameter q, in 

equation (12). The change in the tax shifts the derived demand curve 

for tobacco and hence changes the equi librium market price of tobacco. 

The equation for cj>, derived in Appendix A, is 

(2l) ¢=Btdscd 11cdaT/ { E+ (l - l\d) 11te +stdatd ( 0 dd+ Beel 11ccl+ (1- 13 cd l 11c/ (1-aT))} 

The interpretation of this complicated expression may be illustrated 

by two simple special cases . First, if federal policy causes the support 

price to be constant [equivalently the supply curve of U.S. tobacco is 

horizontal (E + 00 ) ], the tobaCCO price, ptd' is unaffected by Changes 

in the tax rate, i . e., the percentage change represented by equation 

(12), $ , equal s zero. Second , if supply of domestic tobacco is fixed 

(E = 0), there is no substitution for domestic tobacco (add= 0), and 

international trade is inflexible (rite= rice= 0), then <I> = a1/atd" 

Reality is in between these extremes. 

Equations (13) and (14) descri be the effects of the tax rate change 

on domestic and foreign whol esale prices of cigarettes. In the special 

case where there are no feedback effects of the tax change on the domes 

tic market price of tobacco, i. e., <J> = 0, the domestic cigarette price 

rises by the full amount of the tax increase (equivalently, 

%6Pcd = aT%6T) , and the foreign cigarette price is unaffected. 

Equations (15) and (16) describe the effects of the tax increase 

on quantities of cigarettes sold in domestic and foreign markets. These 

effects arc calculated by multiplying the percent changes in cigarette 

price in each market by the appropriate demand elasticity. 

Equations (17) - (19) describe the effects of the tax on quantities 

of inputs employed by cigarette manufacturers . The demand parameters 

Add'Aid' and Atd are derived in the appendix and may be written here as, 

(22) Add {odd + Bed 11cd + (1- Bcd) [l / l- aT)lnce }atd' 

(23) Aid {a.d-B d11 d 1 c- c (1-Bcd I [l/ (1- r, T)] ncc}atd' and 

(24) Atd {atd- Bcd 11cd (1-Bcd)[l/(l=ar) l nce}atd ' 

They take into account any substitution of domestic tobacco for other 

inputs and output effects of the tax increase . For example, in equation 
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(17), the tenn, Add¢, describes the indirect effect of the tax increase 

on substitution of domestic tobacco for imported tobacco and other 

inputs. In equations (18) and (19) these substitution effects are 

described by the cross-price demand elasticities Aid and Aid· With a 

less than infinitely elastic supply curve of tobacco, the price of 

domestic tobacco decreases relative to other manufacturing input prices. 

1he ease with which domestic tobacco can replace other inputs in cigarette 

manufacturing would be important in detennining the employment effects of 

the tax increase. 

Finally, equation (20) describes the effects of the tax increase on 

export sales of tobacco. Evidence indicates that the export demand elas

ticity, nt , may be large so the effect of the tax increase on foreign 
e 3 

sales could be dramatic. 

3J.S. Mann [1974), using t ime series data over the period 1954-72, 
constructed an econometric model of the U.S. tobacco economy to analyze 
the impact of potential policy and technological changes, including the 
effects of a one cent increase in federal and state cigarette taxes on 
prices and quantities. 1he directions of changes he calculates are 
consistent with ours. 
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V. Empirical Application: Some Quantitative Effects of 
the Increase in the Federal Cigarette Excise lax 

In this section we use the model described in Section IV together 

with estimates and assumptions of parameter values to calculate some 

quantitative effects of the recently passed increase of the federal 

cigarette excise tax. Some of the effects of the tax rate increase 

depend on policy response by state and federal goveITJTlents . We point 

out the nature of this dependence and discuss the impacts of alternative 

policies. 

The parameter values used in the calculations have been listed in 

Table 4. The market shares and cost shares are approximately the current 

levels. For the elasticities, we consider a range of values to ex~nine 

the sensitivity of the calculations. The only factor of production allowed 

to have an upward sloping supply curve is domestic tobacco. Thus, the 

prices of all other inputs are lffichanged , no matter what parameter values 

are used. We maintain the assumption that t]1ere is no substitution be 

tween the tax and other inputs, and that there are constant returns to 

scale in cigarette production. 
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Table 4. Definitions of Symbols and Values Used in the Calculations 

Symbol Def1n1t1on Values 

Domestic wholesale cigarette price elasticity of 
demand 0. 3 

Export wholesale cigarette price elasticity of 
demand 3. 0 

Share of U.S. cigarettes sold in the domestic marke t 0.87 

Domestic tobacco share of domestic wholesale cigarette 
costs 0.15 

Tax share of domestic wholesale cigarette cost 0 .18 

Elasticity of substitution between domestic tobacco 
and imported tobacco 

Elasticity of substitution between domestic tobacco 
and other manufacturing inputs 

Oi-n elasticity of substitution for domestic tobacco 
(atd0 dd = ai 0 id + a£0 id) 

Domestic tobacco export price elasticity of demand 

Share of domest ic tobacco used by U.S. cigarette 
manufacturers 

Domestic tobacco supply elasticity 

0 or 
0.5 

0 OT 
0.5 

0 or 
2. 2 

2 or 
or 10 

0.6 

0 or 
or= 

Note: Data for cost and market shares for cigarettes and tobacco come 
from Wharton Applied Research Center (1980 ] and USDA, "Tobacco Outlook 

5 

1 

and Situation," (various issues). Estimates of domestic demand elas 
ticities for cigarettes are swmnarized in Pugh (1978 ] . See also Sumner 
[1982], Coate and Lewit (1981] and Lewit, Coate and Grossman (1981), 
Export demand elasticities for tobacco are adopted from Norton (1981] · 
Evans and Seagraves (1983). Domestic tobacco supply elasticities adopted 
from Pugh [1978), Pugh and Chappell (1982), Evans [1981 ], Seagraves [1983], 
Mann (1974], and Norton (19 81 ]. For more discussion see Appendix B. 
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Consider first a special case of extreme lack of flexibility in 

the market. 1he conditions are: (a) quantity of domest ic tobacco quota, 

(b) no substitution between inputs including imported tobacco in making 

cigarettes, and (c) fixed quantit ies of exported cigarettes and tobacco. 

Under these circumstances, we get the following simple expression from 

equation (12): 

MP td 

i. e ., the percentage fall in the price of tobacco is equal to the r atio 

of tax cost to the domestic tobacco cost share t imes the rise in the tax 

rate . 1he large increase in T contained in the recent legislation would 

r educe the price of tobacco by more than 100 percent. 1his case illus

trates that more flexibility must be allowed to rnodel the response to 

the tax rate change. TI1e economic relationships s imply cannot be that 

rigi d. Among the places in which flexibil ity is considered are: (a) 

substitutability between inputs in cigarette production, (b) the price 

elasticity of demand for exported cigarettes , (c) price elasticity of 

supply of domestic tobacco. If we al low for non-zero values for any of 

these parameters, the effec t of the tax increase on the price of domes

tic tobacco is much smaller. 

Table 5 lists the changes in the pri ce of domestic tobacco that 

would follow from the increase in the cigarette tax rate for various 

demand and supply elasticities. 1his t able shows that when plausible 

parameters are used, quite small changes in the price of tobacco are 

implied by the large cigarette tax increase . Some price elasticity of 

demand fo r exports of cigarettes or tobacco is enough to limit the 

effect on the price of tobacco to about 3 percent even if there is no 

substitution of domestic tobacco fo r other inputs and the quant ity of 

domestic tobacco is constant. With a supply elasticity of unity, some 

input substitution, and an export demand elasticity of 10.0, the price 

of domestic tobacco falls by only 0.5 percent from the 100 percent in

crease in the federal excise tax. 

In Table 5 three underlying parameters are allowed t o vary to 

show the quantitative effects on $ . TI1e most l ikely combination of 

parameters are /cdd = .44, nte = 2, and E = 0. 1hese l ead to a 2. 6 

percent fall in the price of tobacco from the r ecent eight- cent in-
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Table 5. Effects of the Increase in the Federal Cigarette Excise Tax 
on the Domestic Market Price of Tobacco 

Percent Change in 
Price of Domestic 
Tobacco from 100% 

Domestic Derived Export Derived Supply Increase in the Tax 
Demand Elasticity Demand Elasticity Elasticity Rate, Equation (13) 

;\.dd 11te £ -<j>xlOO 

O.ll 2 0 - 3.2 

0.11 2 1 -1. 5 
0.11 5 0 -1. 4 
0.11 5 1 -0.9 
0.11 10 0 -0.7 
0.11 10 1 -0.6 
0. 44 2 0 -2.6 
0.44 2 1 -1. 4 
0.44 5 0 -1. 2 
0. 44 5 1 -0.9 
0.44 10 0 -0 . 7 
0.44 10 1 -0.5 

Note: The values of "dd = 0. 11 are for oid = o£d = 0, i .e., fixed pro

portions . The values of ;l.dd = 0.44 are for oid = o£d = 0.5 (see equa

tion 22) . For the expression for .p underlying these calculations, see 

equation 21. 
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crease in the federal excise tax on cigarettes. It seems likely that 

there is some substitutability between domestic tobacco and other i nputs 

in cigarette manufacturing. At least for imported tobacco and domestic 

flue-cured tobacco, there is a history of substituti on and filtcr -t.ips 

and additives probably make substitution easier. The gross derived 

demand elasticity for exports for small changes in the range of 

current prices is probably in a range of 2.0. Finally , the supply 

elasticity of domestic tobacco depends directly on public policy . 

Recent changes in price support policy allows for a falling real support 

price. Approximating this by a supply el asticity only slightly above 

zero seems reasonable. During 1982 and 1983 the policy changes in

cluded in the "no net cost" tobacco l egi slation and characteristics of, 

especially, the flue-cured tobacco market implied that the Secretary 

would hold nominal support price increases to a minimum. Still, however. 

excess supply meant that quantities of tobacco quota would be r educed . 

In this setting, the impact of the tax increase was to increase pressure 

to reduce both price and quantity of domest ic tobacco. It is useful, 

however, to examine the impact of a fall in either price or quantity to 

investigate the effects of each. The percentage change in the lease 

rat e for tobacco quota from a change in the excise tax depends on the 

induced change in the price of domest ic tobacco. If the quantity of 

quota is fixed then 

(ZS) %6R; (l/A )%6P d 
Lt t 

where R is the lease rate and '-q is the cost share of quota in the pro

duction of tobacco . The share varies in proportion with R and inversely 

with other cost of production across counties to which tobacc0 quotas 

are assigned. Table 6 lists representat i ve effects on the lease rates 

for tobacco quota. For counties in which '-q is small, the percent age 

change in quota lease rates may be high. [For a discussion of flue

cured lease rates , see Pugh and Chappell, 1982). 

Table 7 lists the quantitative effects of the increase in the 

cigarette tax on the other variables represented in equations (13)-(20). 

The simplest case is that of horizontal supply curves for all inputs 

including domest ic tobacco. These results are in co lunm (1). Wi th no 

change in the price of tobacco (i.e., e:--=), the supply curve for cig-
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N 
00 

Table 6. Effect of the Increase in the Federal Cigarette Excise Tax on the Rental Rate of 
Tobacco Quota, Under Alternative Conditions 

s are o Quota Lease in ercent rnnge Per cent ange 
Cost of Production in Price of Domestic Tobacco in Quota Lease Rate 

le -cpxlOO _9_ 

0. 1 -3 . 2 -32 

0.2 -3.2 -16 

0. 3 -3 . 2 -11 

0.1 - 1. 2 -12 

0. 2 - 1. 2 - 6 

0 . 3 - 1. 2 - 4 

Note: This table is based on equation (25) . The val ues for cp are taken from Table S. 
The representative val ues for /cq are from Pugh and Chappell (1 982) and represent the range 

found in different county markets. 



Table 7. Effect of the Federal Excise Tax on Prices an<l Quantities 
Under Alternative Conditions 

Percent 01ange in 
the Deoendent Variable with 

Constant Tobacco Constant Tobacco 
Support Price Quantity 

Dependent Variable (1) (2) 

%@ td' eq . (12) 0. 0 - 3. 2 

%tiPcd' eq . (13) 18.0 17.5 

%tiPce' eq. (14) 0.0 -0 .6 

%t.Qcd' eq . (15) - 5. 4 -5.2 

!!ctiQ 0 ce' eq . (16) 0.0 1. 8 

%6Qtd' eq. (17) -4. 7 -4.3 

%llQt i' eq. (18) -4. 7 -4. 3 

!!ctiQ 
0 2,, eq. (19) -4. 7 -4.3 

%tiQte' eq. (20) 0.0 6.4 

Note: The constant price column (1) is calculated under the assumpt i on 
the supply curve of tobacco is horizontal, i .e., E-+«>. The constant quan
tity Column (2) .is calculated assumi ng the supply curve is vertical, i . e. , 
E = 0 that all inputs in cigarette manufacturing are used in fixed pro
portions, i.e., oiJ = ohl = 0, and the derived demand elasticity for ex-

por ted tobacco, nte' is 2.0. 

arettes is horizontal and the price increases by 8 cents per pack or 

18 percent at the wholesale level. This implies (with ncd = 0. 3) a 

5 percent to 6 percent r eduction in the quantity of cigarettes bought on 

the domestic market and in most of the resources used in domestic dis

tribution. The 100 percent tax rate increase will increase federal 

cigarette tax revenues by 90 percent . Total output includi ng exports 

and all inputs into cigarette production experience a 4 percent to 5 

percent fall in their quantity demanded by domestic cigarette manu

facturers . Since half of the flue-cured and a quarter of the bur ley 
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tobacco crops are exported, the total quantity of the flue-cured would 

fall by 2 percent to 3 percent and for burley tobacco quantity demand 

would fall by 3 percent to 4 percent. 

Given the recent changes in federal tobacco policy it is likely 

that the market price of domestic tobacco will be lower in response to 

the cigarette tax. ColllJllll 2 of Table 7 lists the results under the 

conditions that: (a) tobacco supply elasticity is zero, (b) there 

exists no substitution among inputs, and (c) the elasticity of demand 

for exports is 2.0. As Table S has shown, this combination implies 

that the price of domestic tobacco would fall by 3.2 percent. Because 

this is a small change in the price of tobacco, and domestic tobacco 

has a small share in total costs of cigarette production, the results 

in collllllll (2) are close to those listed in collllllll (1). Other para

meter combinations yield other results for prices and quantities that 

are also similar to the two cases listed. 

The model and calculations have applied at the wholesale level 

and correspond to national industry changes. Several further issues 

may be discussed very briefly that imply more detailed effects of the 

federal tax increase. First, demographic variables and income affect 

smoking behavior [SllJllller, 1982]. Further, Lewit, Coate and Grossman 

[1981] argue that sensitivity to price is stronger for younger people. 

This would suggest that states with a higher proportion of population 

in the 18-25 age group would have a more elastic price response. How

ever, given the degree of uncertainty about the level of the price 

elasticity, it seems inappropriate to incorporate variation in elas

ticities across states without more detailed econometric investigation. 

Second, the change in the federal excise tax could result in differen

tial changes in the retail price of cigarettes if it caused different 

responses in state cigai-ette taxes. However, there is no evidence 

that the pattern of state excise taxes, sales taxes and other whole

sale and retail marketing costs are systematically affected by the 

higher federal excise tax. Third, our model abstracts from interstate 

cigarette smuggling. Since state tax rate differentials are not 

affected by the increased federal tax, the incentive to smuggle inter

state is not changed. A smuggler who buys cigarettes at the new 
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higher price, however, has more capital invested and more potential 

loss if a shipment is confiscated so there is a tendency for smuggling 

to fall. [See Sumner, 1982 and Lewit, 1982, for further discussion of 

interstate smuggling.] Fourth, legal cigarette wholesalers also have 

higher capital investments in inventories after the tax increase and 

this leads to higher costs by er6T where r is the yearly nominal in

terest rate and a is the proportion of a year the cigarettes are in 

the "pipeline." Fifth, the fe<leral tax is the same per thousand 

cigarettes of any length with or without filters. The increase in 

the tax raises the cost of shorter cigarettes relative to the lOOmm 

cigarettes that have been priced higher. Thus, as suggested by Barzel 

[1976], the tax effect will be to increase output of long versus short 

cigarettes, and to enhance quality per cigarette. TI1ese offsetting 

effects are likely to be small so we assume that the retail price in

crease implied by the federal tax increase is roughly 8 cents per pack 

in every state. 

Finally, our model does not relate to the timing of price or 

quantity changes. A recent paper by Sumner and Ward [1981] argues that 

any particular price change will in part "catchup" for general inflation 

that has acclDUUlated since the last price increase on that item. Speci

fic tax char1ges usually come in large discrete jwnps so they provide 

a natural occasion for a price increase larger than the cost change 

itself. The federal tax chaJJ.ge of January 1983 is clearly this kind of 

large discrete cost change, and we may well observe a larger than four 

dollar per thousand short-run p1·ice increase. This affects the timing 

of price changes, not the long-run price level. In fact cigarette 

manufacturers have chosen to raise their wholesale list prices in 

several stages before the date of the tax change, preswnably in part 

to "smooth" the shock of a large price change. 
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VI. Conclusions 

In the plausible cases examined, the price of cigarettes will rise 

by roughly the full amount of the tax. This is because the derived 

supply curve for cigarettes is nearly horizontal. This price increase 

will entail a reduction in domestic quantities sold by 5 to 6 percent, 

but the qum1tities exported will increase some to offset domestic sales 

declines. The national distribution of cigarette sales will be altered 

because the proportional price increase will be largest where current 

prices (and state tax rates) are lowest. International trade in cig

arettes and tobacco as well as substitution with other inputs implies 

that the effect of the tax increase on the price of domestic tobacco 

will be small. This is true even if production of tobacco is held con

stant. The reduction in derived demand implies a fall in either the 

price or quantity of domestic tobacco. With a price fall the impact 

of the tax increase will be on the real rental rate for quota. If 

the price of quota is reduced, other effects are mini;nizcd. 

Given all the recent changes in policy related to the tobacco in

dustry, it will be difficult to clearly separate the impact of the 

cigarette excise tax from other factors. This report has provided a 

framework using previous estimates of supply and demand parameters to 

guide measurement of tax effects. Many refinements to the model and 

further econometric evidence on parameters would be useful to more 

detailed and accurate calculations. 

Finally, we note that the model used in this paper is broadly 

applicable to tax or input price changes in other industries. 
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Appendix A. Mathematical Derivations 

To determine the effects of an increase in the federal excise 

tax on cigarettes, equat ions (1) - (11) are totally differentiated 

(holding the exogenous variables Zd, Ze, Pti' PR., Zte' and Zt constant), 
and converted to relative changes to yield : 

(Al) EQcd = - ncdEPcd 

(A2) EQce = - nceEPce 

(A3) EQc = 6cdEQcd + (l - Bcd)EQce 

(A4) EPcd = atdEPtd + arET 

(AS) (1 / (1-at)](EPcd - atET) 

(A6) EQtd = -atd0 ddEPtd + EQc 

(A7) [Qti atd0 idEPtd + EQC 

(A8) EQR.= atd0 ldEPtd + EQc 

(A9) EQte = - nteEPtd 

(AlO) EQt 6tdEQtd + (l-Btd)EQte 

(All) EQt EEPtd" 

E(x) indicates the d(x)/x operator so these equations (Al) ·· (All) 

describe equilibrit.nn displacements of prices and quantities in response 

to a change in the federal excise tax rate on cigarettes, all in the 

neighborhood of the equilibrium point . We asswne that the scale elas

ticities of the input demand functions, (A6) - (A8), are unity . This 

follows f rom the condition that, in the neighborhood of the equi librit.nn 

point with competitive conditions and input pr i ces held constant, 

proportionate changes i n output bring about proportionate d1anges in 

input usage. 
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Incidence of Tax on Ptd'pcd' and Pee 

The effects of the tax change on prices and quantities can be de

tennined directly by solving equations (Al) - (All) with matrix in

version methods, or equivalently, through a sequence of substitutions. 

The latter approach is taken here to emphasize the economic reasoning 

behind the derived elasticities. We first solve for relative changes 

in total cigarette production (EQc) as a function of changes in the 

domestic tobacco price (EPtd) and changes in the tax rate (ET). This 

is obtained by substituting (A4) and (AS) into (Al) and (A2), and 

these results into (A3): 

(Al2) EQc = - {Scdncd + (l-Scd)[l/(1-aT)]nce}atdEPtd 

- ScdncdarT · 

This output change is then substituted into equation (A6) to 

obtain an expression for relative changes in derived demand for tobacco 

by U.S. manufacturers. 

(A13) EQtd = - "ddEPtd - scdncdarT where 

(Al4) 

is the absolute value of the derived demand elasticity for domestic 

tobacco by U.S. manufacturers. 

Next, substitute (Al3) and (A9) into (AlO) to get the change in 

total derived demand for tobacco implied by the tax change: 

(AlS) 

(Al6) 

EQt = - >.EPtd - StdScdncdarT, where 

A = Std"dd + (l-Std)nte 

is the absolute value of the total derived derna.i1d elasticity for tobacco, 

i.e., a weighted average of derived demand for tobacco by U.S. manuFacturers 

and derived demand for tobacco by foreign countries. 

Finally, equating 

(AlS) with (All) and solving for EPtd we get 

(Al7) 

(Al8) 

EPtd = - q,ET, where 

<P = 8tdscdncdaT/(>.+E). 

The parameter, -qi, is the total elasticity of the domestic price of 

tobacco with respect to a one percent change i n the tax rate . 
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Substituting (A17) into (A4) and (AS) then gives the relative 

changes in domestic and foreign cigarette prices from the change in 

the tax rate: 

(A19) 

(A20) 

EPcd = (aT - atd¢)ET and 

EPce = - [l/(l- aT) ]¢atdET. 

Incidence of Tax on Qcd' Qce' Qtd' Qti' Qi, a,~d Qte 

To find the effect of the tax increase in quantities of cigarettes 

sold, substitute (A19) and (A20) into (Al) and (AZ): 
(A21) 

(A22) 

EQcd = - ncd(aT - atd¢)ET and 

EQce = + 11ce[l/(l-aT)latd¢ET. 

The effects of the tax increase in Qtd' Qti' Qi, and Qte are found 
by substituting (A12) into (A6) - (A9) and (A17) into these result s to 

obtain: 

(A23) EQtd = - (ScdncdaT-Add¢)ET, 

(A24) EQti = - (Aid¢ + ScdncdaT)ET, 

(A25) EQ = - (A d¢ + i i ScdncdaT)ET, 

(A26) EQte = nte¢ET, 

where the cross-price derived demand elasticities of Qti with respect 

to Ptd and Qi with respect to Ptd are defined by 

(AZ?) Aid= {aid - Scd11cd - (l-Scd) [l/(l-aT)]nce}atd' 

(AZS) Aid = {aid - Bcdncd - (l- Bcd) [l/( l-aT)Jnce }atd" 

Effect of Tax on Total Revenue and Producer's Surplus of Tobacco Growers 

The effect of the tax increase on total revenue (TR) of U.S. tobacco 

growers is calculated as 

(A29) ETR = - (1+~) ¢ET, 

since ETR = EQt + EPtd' EQt=EEPtd from (All), and EPtd = - ¢ET from (Al7). 

Let p~d' Q~ be price and quantity before the tax increase and p~d' Q~ 
be price and quantity after the tax increase . Then the change in pro

ducer's surplus (PS) is 
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2 
r Qt -1 
J ft (Qt)dQt' 
Ql 

t 

where f~ 1 (·) is the inverse supply function in (11). Assuming this 
e: supply function has the constant elasticity form, Qt = APtd' the 

change in producer's surplus can be calculated simply as 

or expressed relative to total revenue, 

(A30) t>PS/TR = llTR/TR(l+e:) 

" - <j>ET, 

upon substituting from (A29). 
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Appendix B. Data and EstBnates Used in the Calculations 

This appendix discusses the data, previous estimates and reasonirig 

that led to the shares and othe-r parameter values listed in Table 3 and 

used in the application reported in Section V of this report. 

The Demand for Cigarettes from U.S. Manufacturers 

Of the total output of about 700 billion cigarettes by U.S. manu

facturers about 87 percent is sold in the domestic federally taxed 

market, 9 pE:rcent is sold to foreign buyers , and the other 4 percent is 

sold as tax exempt sales to overseas forces, etc. The wholesale list 

price of cigarettes was raised in August 1982 to about $22.70 per thou

sand for standard and filter-tip cigarettes and $23.70 for longer lOOmm 

cigarettes which now make up approximately 30 percent of the domestic 

market. These prices included the federal tax of $4.00 per thousand (eight 

cents per pack of twenty). We take the price of exported cigarettes to 

be equal to the domestic wholesale price net of the federal tax. Recent 

data on numbers and value of exports indicate that this was approximately 

true. [USDA "Tobacco Outlook and Situation," various issues] . 

Two cigarette demand elasticities are used in the model. For exported 

and other tax exempt cigarettes, we use a price el asticity of -3.0. This 

reflects the small share of U.S. produced cigarettes in the world market 

and substitutability with brands produced elsewhere. The domestic 

elasticity of demand for cigarettes has been estimated from time-series 

and cross-section studies with a variety of data. Sumner 1982 esti 

mates retail elasticities in the range of -0 .S to -0.6. Recently, Lewit, 

Coate and Grossman (1981] reported an elasticity of -0.42 using cross-sec

tion survey data at the retail leve l. 1l1ey argue that most of this price 

effect comes from the decision to smoke by yotmger persons. Other est i

mates are in the range -0.40 to -0. 80 at the retail level with various po

tential biases [see Pugh, 1978, for a list of studies]. We will use an 

estimate of -0. 30 for our wholesale price elasticity s ince who l esale 
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rices are about 60 percent of retail, and at the retail level we use 

-0.50. These elasticities apply to the e::-.'J)ected changes in cigarette 

consumption after any short-term movements in producer or consumer in

ventories have worked through the system. 

Cost Shares for Domestic Cigarettes 

Cost share estimates are for data at the wholesale level. The 

federal tax at the encl of 1982 is approximately 18 percent of the total 

input value at the wholesale level. Beginning in 1983 thi s will rise to 

about 30 percent. The proportion of domestic flue-cured tobacco used in 

U.S. cigarettes has fallen substantially over the last 30 years and r e 

cently made up only about 35 percent of the tobacco used. The burley 

percentage has remained stable while the share of imported tobacco has 

risen to approximately 30 percent of all tobacco by weight. However, 

imported tobacco is cheaper so its share in value t enns is lower. Total 

domestic tobacco is about 15 percent of wholesale costs while imported 

tobacco is about another 5 percent of these costs. This leaves all 

other inputs a share of about SO percent after the tax increase. All 

these figures are approximate but changing them by a few percentage 

points in either direction would not change our quantitative conclusions 

to a significant degree. It should be noted t hat we do not directly 

observe transacted prices so list prices are used as a bas is in these 

cost estimates. 

Elasticities of Substitution 

In order to deve lop derived demand elasticities for the various 

inputs in cigarette production, we need estimates of the substitutability 

among these inputs. Only indirect evidence of such substitution 

possibilities is available so we consider a range for these parameters. 

One case is that there are no possibilities for substitution between 

inputs, i.e., all partial elasticities of substitution are zero. 

Our second alternative is to assume positive but limited substi

tution possibilities among each of the three input categories. We 

take the value of oi j = 0.5 for each input pair to reflect this case. 

An extension of the current model and data analysis might include 

further disaggregation of the inputs used in the cigarette industry 
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allowing for differences in supply elasticities and elasticities of 

substitution among inputs. 

Demand for Tobacco 

The derived demand for domestic tobacco from U.S. cigarette pro

ducers depends on the cigarette demand, the shares and substitution 

possibilities discussed earlier. TI1is leaves the demand for exports 

to be considered here. A broad range of export demand elasticities 

has been suggested in the literature. Norton [1981), using time series 

data for the years 1955 through 1979, estimates an elasticity of demand 

for U.S. exports of tobacco of -2.2. Seagraves [1983] notes that the 

U.S. share in total flue-cured tobacco trade and production has fallen 

dramatically in the last thirty years. Using assumptions about demand 

and supply elasticities for the rest of the world he estimates elas

ticities of demand for net exports (expm·ts minus imports) in the 

range of -10 to -20. The U.S. now has somewhat less than 30 percent 

of the world exports of burley and the flue-cured tobacco, down from 

about 60 percent twenty-five years ago. In our calculation we use 

elasticities of demand for gross exports of -2.0 and -10.0 to cover the 

range of estimates discussed. The export share of domestic tobacco 

production is another ingredient in the overall demand elasticity. 

About SO percent of the flue-cured crop and 25 percent of the burley 

crop have been exported. TI1is ammmts to some 40 percent of domestic 

tobacco production that is exported. 

fumestic Supply of Tobacco 

The domestic supply of tobacco depends crucially on provisions of 

the federal tobacco program which have been recently changed and are 

clearly uncertain in the future. Holding the support prices constant 

(in real tenns) implies an infinite supply elasticity. Holding the 

quantity of quota fixed implies a zero supply elasticity over the 

range of demand shifts considered here. The cigarette tax effects 

are not large enough to drive quota lease rates to zero. To represent 

the intermediate case we consider a domestic tobacco supply elasticity 

of 1. 0. 
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