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SHORT-RUKN IMPACT OF JIHEY VALUE ADDED 7TAX
Ol FOREST PROUBULIS
by
Kéren Eose D' Angelo
(ABSTRACT)

As the federal deficit rises in +the United States,
interest in a consumption tax system or the value added tax
{VAT) also increasesa. This investigation attempts to
deternine the short-runm impacts of a walue added tax ugon
private forest management. A4 Jditerature review investigates
the theoretical ecomomic impacts of a ¥AT and experience
with the tax in other countries. Then supply and demand
functions in both the southern pine sawktlmber stuspage and
new single-fanmily hcusing sector are empirically derived.
These functions are used to deterumine the short—-run housing
price elasticities of the guantity of houses scild and the
price and gquantity of stumpage soid. From this, the impact
of a VAT-induced housing price change is defermined, and
sinulation with differeat VAT rates aie performed. Based oxn
housing markets alone, it is found that a VAT is likely to
cause a short-rum reduction im sawtimber stumpage price and
guantity demanded which is less than 1/10 percent of the VAT

rate.
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INTRODULCTICR

Several taxing systems in the United States affect
private forest land use and timber salesa. Ihose taxes
inciude property taxes such as productiwity and yield taxes,
death taxes, individual income, and corporate income taxes.
Hany tax experts are not satisfied  with these taxing
systems, particularly corporate and individual income taxes.
Some feel direct tax systems with progressive structures
distort market decisions while not yislding enough revenue
to balance the budget at lower  tax rates (bigher tax rates
magnify the ineguities of any taxX). One indirect tax systea
which has been considered several iimes for use nationally,
but has never been imposed, 1is a value .added tax (VAT
system. . This system has recently been adopted by the
European Economic Community (EEC), in sewveral other
countries, and in the state o0f Michigan (First Directive
1967 and Hichigan 1975). '

The tax on value added is le&i@d at each stage of the
proﬁucii@n~and distribution cycle, based on the increase in
value of a product or service as it is bought and sold. For

the tax to remain mneuatral in terms of market decisions, it



should be imposed at a flat rate in the same aanner as a
sales tax, however, every sale in the chain is charged the
tax (instead of only retail sales). IThe government charges
producers the tax at each lewel, so the producer will
collect the VAT froam the buyer at the time of salea. The
producet then deducis arny VAT he was charged when ae
parchased the taxable inputs necessary to make the produacta.
The balance is paid to the government. The effect is to
impose the tax at each stage of productiosm on the susm of
wages, interest, rents, profits, and other factors not
received as taxable inputs-—hence, a tax on value added.

A study of value added taxation is especially timely now
as the national deficit increases. Politicians and
economists are beginning to suggest new ways of balancing
the budget. Several times in ocur nation's political history
the VAT system has been suggested, mnost recently with the
Tax Restructuring Act of 1979, It has always sparked
controversy, and has never been inplemented.

Other exanples of current interest inclade a suggestion
by Lester Thurow  {1581), Professor of Ecoumnomics at BMIT, fox
use of the VAT to reform the social security sysiena. The
nost recént doctoral disertation cozacerning tae VAT,
completed in 9982 (Rebhaun), attempts to establish the

political climate im which pey taxes were adopted by



Congress in the past. The results are used to predict when
a VAT might be passed by Congress. Acceptance of the VAT is
found to depend om political necessity (i.e. a major fiscal
crisis, or the isplementatiop of a new social program)e.
According to this study, tiaing. 3is the main standard for
implementation not VAT's compliance with the criteria for a
good tax.  Fipally, #dartin Feldstein, chairman of the
Council of Economic Adwvisers, supports the VAT system while
the Reagan administration remains ambivalent (Hoertel 1983).

Feanwhile, a national study group f£found that amomng 25
forest economic researchk problems, +the following rankéd as
third in importance:

Develop recomnmendations for more eguitable systeans
- of taxation ... for forest lamds {(USDA 1978)..

Also, a task force of the abowe study group recommended that
a major goal for forest economics research by tThe D.S.
Department of Agriculture and apiversities should be to
determine the effects of public policies on the
production of timber from public and private lands
(USDA 1978).
Furthermore, A. 6 L. Kingshott, treasurer of Ford Motor
Company, Litd., stated
it is oply by considering specific gifects of VAT
on individual industries that it will be possibls
to build a coanstructive body of Xknoxledge about
what will be the full implications ¢f whatever

system or whatever rates may be imposed in due
course (Kingshott 1969).



The overall objective of this study is €0 examine the

probable short—-run impacts upon private forest papagement in

the sontheastern United States if & value added tax were to

be imposed. K Emphasis is on determining directional rather

than absocluate impacts on eguilibrium price and guantity in

the stumpage market by tracing hypothetical VAI-impacts on a

najor wood-using consumeyr gooed: new residential housinga.

More specific sub-objectives are:

1a

24 .

To conduct a thorough Jliterature review deternining
{a) how forestry and forest products are hieated by
the VAT, and how it might be devied on foresiry in
the Uanited States; {b) what the adwministrativs
burdens of +the tax aie in %erss of cash fiow and
bookkeeping; and finally, {c) what the economic
effects are in terms of aneutrality, equity, shifting,
incidence {(who pays), and prices.

To determine the possible short-run efiects of VaAT-
induced changes in new housing prices on prices and
guantities of southern pine sawtimber stumpage s5014d..
To estimate the sensitivity of these predicted

impacts to the level of the VAT. .



Appgoach

Following a literature review into several aspecis of tae
VAT, an econometric model is dewveloped to examine ithe supply
and demand of southern pine sawtimber stumpage and new
single-family housing. In this section, the data base is
described, the mnodel is specified and finally, the
estimation procedures . used in the analysis are describeda.
Supply and demand functions in both the stumpage and housing
sector are empirically derived.

Short—-run impact elasticities of the price of housses sold
are determined for the guantity of houses sold plus the
price and quantity of stumpage s0lda. From this, the dapact
of a housing price change caused by the imposition of the
VAT is determined. Furtaer, simulations with different
value added tax rates are performed. Finally, the results
are reviewed, iamplications of the tax are suamarized and

conclusions are 4ATa¥WDe



LITERBATURE REVIEW

History

The concept of a value added tax was originated by vosn
Siemons, a German economist in 31918 1o replace the newly
established turnover taxe. The turnover or <cascade tax is a
tax charged every time the materials or products change
hands. . The tax is charged on the full walue of the preduct,
including taxes previously paid. Incduding prior taxes in
the tax base causes a cascade effect, which resuits in a
difference in effective tax rates depending on the extent of
vertical integration in an industry or firm. Conseguentliy,
the tax content cannot be accurately measured in figal
product price. This caused problems in international trade
since the ©General Agreement on Tariffs and Trade (GATT)
allowed indirect tax rebates at borders, while the amount of
tax on a particular product at the border was uncertain.
However, .the turnowver tax gained widespread popularity so
that no tax on value added was iamposed uantii 1554. At that
time, Prance adopted a iimited form of the VAT, primarily
applicable to transactions by wmanafacturers and wholesalexs

{(Smith et al..  1973)..



The VAT was proposed in the United States as early as
1921, then again in 1941, and im 1979. 1In the meantime, the
Brookings Institution recoamended a value added tax for use
in the states of Alabama and Iowa. Finally, #ichigan @as
the first to adopt a modified form of the VAT in 1953;
however it was repealed ia 1967 (ACIR 1978).

The turning point for VAT legislation was in 1967 when
the European Ecopnomic Community (EEC):, on the
reconmendations of the Neumark Commission, a wmorking group
investigating the harmonization of tax systems in the
community, dissued a directive obliging all EEC members to
adopt a VAT. This directive outlined the general character
of the VAT, but let rates and the details of the tax be
determined by each country withk its owmn political and
economic problems (First Directive 1967 and Secoad Directive
1967).  Since then many European countries have adopted the
taxing system, as well as some Scandanavian countries.

The United States continued to be interested in the VAT,
funding sewveral studies of the tax. In 1972, President
Nixon asked an- Advisqry' Commission on Intergoverament
Relations to study the VAT as a nmeans of raising revenue to
help finance local schools and thereby reduce local property
taxes (ACIR 1972). This task force recommended against the

adoption of VAT as a substitate, in whole or imn part, fox



federal income taxes and/or payroll taxes.  However, they
advised that the United States coapsider VAT again when the
need for substantial additional revenues arose, rather than
increasing corporate or persopal incoms taxes (Price
Waterhouse 1979). .

Hichigan adopted its current modified fora of a walue
added tax, the Single Business tax, in 1975. it diffexs
substantially from the traditiopal European VAT. {(8ichigan
1975) . .

As the United States! federal deficit grew, interest in
the value added tax system was again stimulated. In 1979,
Representative Ullman, Chairman of the House #Hays and Heaus
Committee, introduced the Tax Resiracturing Act for adoepting
a VAT. Later, Senate Einance Conmittee Chairman, Russell B.
Long, drafted similar legislation proposing a4 VAT as a
partial —replacement for social security taxes and for
reduactions in  corporate and individual income tax rates
{Price ¥aterhouse 1379). These proposals failed ito result
in any legisliation, but the Ifederal deficit continues to

grow, Xeeping interest in a value added tax syster alivee.



There are th:ee major types of VAT differing ia their
provision for recovery of capital expenditure (Price
¥aterhouse 1979).  First, the national income type reguires
VAT paid on capital goods to be amortized over a period of
years in a manner similar  to depreciation. Its tax base
approximates the net natiopal income.  This type demands
detailed record keeping.  Like an income tax, the income
type VAT reguires an excess of year—-end invesntory to be
deducted {(Shoup 1969a) . Argentipna is omne country cuzientiy
using this type of VAT.

The second type is the gross natiomal product type where
the tax base approxismates GNP in the private sector. it
allows no recovery of the tax paid omn capital investment
{Price Haterhouse 1979). Shoup {1969%a) believes this tax
puts heavy pressure on firms to use msethods of produaction
whibh do not reguire capital assets and 40 not involve
frequent year-to-year fluctuations in physical wvolume of
inventories. The GNP type is used in several South Americay
countriesa .

Finally, +the consumption type of WAT allows a firm ko
recover the full amount of VAT paid om capital goods at the

time of investnent. Of the three types, the coansumptiosn
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type is the most favorable to capital formation since it
results in an equai tax on profits derived <£froa .labor and
ca§i£31, It is used by most countries pow imposing a VAT.
Since it is the most favorable to capital gains, the
consumption type is most 1likely to be adopted in the United
States where there is concern over the pattern of decreased
savings and investment (Price Waterhouse 13979).

Methods of Calculaiion

East 0f the literature lisis three methods for
calculating the VAT basé: 1) the addition method, 2) the
subtraction method; and 3) the invoice method. However,
Smith et al. {1973) do not diffcrentiate between the
subtraction method and the invoice method. They assert that
the invoice method is a way of applyiny +the subtraction
metﬁod.

Specifically, the addition method is oue which involves
summning all wages salariss, interest, profits, wrents, and
royalties, then applying the tax rate to this amount {(GAC
1980).. A Price Haterhouse study {1978) on the copnsumption
type VAT, states that this base would have to be modified
for capital purchases. Also, Kingshott and others believe
this calculation procedure creates doubts .as to whether the

VAT is a direct or indirect tax. Another criticism of the
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addition method by Kingshott (1969) and Saith et al. {1973)
is the problem arising whes differential rates are used.
There may be a wide discrepancy between the rate of taxation
intended and that actmally lewvied on the individual {)K:-Qduci:,,
This occurs when materials are bought from a thicd party
whose products are subject tc different rates of tax.
Kingshott believes this phenomena can lead %o sub-optimum
integration of businessesa. Tait (3972) criticizes this
calculation method on the basis that it is oply sensible on
an annual basis.

On - the other hand, Kiagshott {1968). recomnnends the
addition method ﬁhen.sabstitﬁting VAT for corporate or
individual income tax, and Tait <concedes that it bas less
inflatiomnary iapact ihan other methods.  Ture {Mclure and
Tare 1972) endorses the addition method <conteading that
virtually all the information reguired to compute the tax is
included on the present income tax forses and supporting
docuaents.  He ﬁurthgr states that +this method of VAT
computation involves less work for the taxpayer than the
present income taxX.

With the subtraction method, the VAT rate is applied to
gross receipts minus all payments made by a firm to
suppliers of materiais and services. This method differs

from the invoicevmethqﬁ in that the subtractiom tax is
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calculated on the difference between aggregate purchases and
sales for an entire period, wxhile upder the invoise method
the tax 1is calculated separately on each sale (Price
Waterhouse 1979).  Ture {(lMcluze and Ture 1572), bowever,
contends that the sabtraction method mneeds 1ittle further
information to compute the tax, therefore causing less
administrative burden. This medihod 4is applied in the
Michigan Single Business tax which is the oply experience to
date in the United States with a VAT-type tax.

Finally, the invoice or credit method applies the VAT
rate to the anmount of each sale and shows the tax as a
separate item on the sales invoice. o .«compute the taxes
paid to the government, a firm adds up aid the‘VA% charged
to castomers, and subtrcacts all the VAT paid to suppliers,
the remainder is the VAT 1liability, as illustrated in Table
1.

Thus, as VAT is dintended, the tax is passed forward in
prices until the consumer pays the entire amount. Ture
{1873) , however, contends that this passing forward is by no
means clear.  Some argue that this method, used din ail
European countries, has as its p:igci@@l advantage a seif-
enforcing mechanism because of the invoices jpassed within
the proﬁu&ing chain (GAO0 1980, GAO 1981, Carlson 1980, Smith

et al., 1973). If ope firm 4id mot report all its sales,

———
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TABLE 1

Invoice Hethod Calculation

PureﬁéSingv Sélesagriﬁé diéﬁigﬁém Téxvgaiﬁ
price w/VAT wW/out VAT to gowvte
(dollars) {dollars) {dellars) {(dollars)

A

Producer 1. | Lt} 1090 10 10
Producer 2 110 150 15 5
dholesaler 165 200 20 5
Retailer 229 250 25 5

Final Consumer 275 - - -

Total wvalue added = $250. .

Total VAT collected = $25.

Source: GSD 3§81,i
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the government would notice the owmission firom the returns of

other firns.

Rate of Taxation

In Table 1, the VAT is charged at 10% throughout the
production chain. However, a flati rate VAT, is racely
universally applied..  Because of historical taxation
patterns, social, political, and economic forces, meshing
the VAT with other forms of taxation, and administrative
factors, adjustments to a single rate uniwversally applied
VAT system are usually made {(Smith et -al.  1973). Comngon
adjustments 4include specific exemptioms from the tax,
maltiple rates applied to different categories of gyoods, aand
a reduced tax base on certain goods.

Exem@tibas are generally based oa classes of products,
classes of services, and/or classes of taxpayeis and iaciude
zero rating and normal exemptions (Smith €t .al. 1873) «
Zero rated goods are exemnpt from VAT when sold. Broducers
are entitled to refunds on any VAT paid on purchases made
producing the zero rated product. Norsmal ezxempt goods have
no VAT levied on their sale, but bhe selier cannot claim a
refand for VAT paid on purchasesa. Therefore, it becones
part of  the seller?s costs and will be reflected 4in his

prices. These exemptions are often granted to enterprises



15

such as banking and small busimnesses, where administration
of the VAT is prohibitivea .

According to Smith gt al.  (1873), aultiple rates aie
used primarily to lighten the tax burden on fecessities..
The typical rate format consists of a standard rate for most

goods and services, and a reduced rate for specified itesms

regarded as necessities. In some countries an increased
rate 1is applied on so-called Jluxury items.. This

specification is justified on the bLasis of making the tax
1eSs regressive; howewer, 4it greatly complicates
administration, especially whea using +the addition or the
subtraction methodsa

The reduced tax base allows for special consideration for
a product without resorting to explicit multiple rates.
Under this method, the tax rate is imposed on less than 100
percent of the product’s valuea. Its purpose is to make the
tax mor2 eguitable. This method is used in Sweden (Smith et
al. 1973)

The first round effects of mnmultiple rates and exemptions
on price changes are cqm?aned in Table 2.  Note that unless
the reduced rate is in the final staye, it willi have no
effect on the price.  If a product is exeupt at any stage
other than the final, the tax %ill cascade like the turnover

tax. However, if the reduced rate or the exeampt rate is at
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TABLE 2

Tax and Price Effects of Multiple Rates and Exemption

Scenario 1

: A1l Transactions at 10%
Selling Price (dollars)

Tax Due (dollars)

Forest Owner

Sells for
VAT

Total S.P.

Pulp Mill
Buys goods at 1100
incl. tax, sells for
VAT
Total S.P.
Credit

Paper Mill
Buys goods at 1650
incl. tax, sells for
VAT
Total S.P.
Credit

Printer
Buys goods at 2420
incl. tax, sells for
VAT
Total S.P.
Credit

Book Retailer
Buys goods at 2750
incl. tax, sells for
VAT
Total S.P.
Credit

(10)

(10)
(10)

(10)
(10)

(10)
(10)

(10)
(10)

Total tax collected by Government

1000
100
1100

1500
150
1650
100

2200
220
2420
150

2500
250
2750
220

3000
300
3300
250

100

50

70

30

50
300
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TABLE 2

‘kTax and Price Effects of Multiple Rates and Exemption (cont.)

Scenario 2
Stage 2 at 5%
Selling Price (dollars) Tax Due (dollars)

Forest Owner

Sells for 1000
VAT (10) 100
Total S.P. 1100 100
Pulp Mill
Buys goods at 1100
incl. tax, sells for 1500
' VAT (5) 75
Total S.P. 1575 Net
Credit (10) 100 Credit (25)
Paper Mill
Buys goods at 1650
incl. tax, sells for 2200
j VAT (10) 220
Total S.P. 2420
Credit (5) 75 145
Printer
Buys goods at 2420
incl. tax, sells for 2500
VAT (10) 250
Total S.P. 2750
Credit (10) 220 30

Book Retailer
Buys goods at 2750

incl. tax, sells for 3000

VAT (10) 300

Total S.P. 3300
- Credit (10) 250 50

Total tax collected by Government 300
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TABLE 2

Tax and Price Effects of Multiple Rates and Exemption (cont.)

Scenario 3
Stage 3 at 5% and Final Stage Exempt
Selling Price (dollars) Tax Due (dollars)

Forest Owner

Sells for 1000
VAT (10) 100
Total S.P. 1100 100
Pulp Mill
Buys goods at 1100
incl. tax, sells for 1500
VAT (5) 75
Total S.P. 1575 Net
Credit (10) 100 Credit (25)
Paper Mill
Buys goods at 1575
incl. tax, sells for 2200
VAT (10) 220
Total S.P. 2420
Credit (5) 75 145
Printer
Buys goods at 2420
incl. tax, sells for 2500
VAT (10) 250
Total S.P. 2750
Credit ' (10) 220 30

Book Retailer
Buys goods at 2750

incl. tax, sells for 3000
VAT llEll 0
Total S.P. ‘ 3000
Credit 0 Q

Total tax collected by Government 250
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TABLE 2

Tax and Price Effects of Multiple Rates and Exemption (cont.)

Scenario 4
Stage 3 at 5% and Stage 4 Exempt
Selling Price (dollars) Tax Due (dollars)

Forest Owner

Sells for 1000

VAT (10) 100
Total S.P. 1100 -~ 100
Pulp Mill
Buys goods at 1100
incl. tax, sells for 1500

VAT (5) 75
Total S.P. 1575 Net

Credit (10) 100 Credit (25)
Paper Mill
Buys goods at 1575 :
incl. tax, sells for 2200

VAT (10) 220
Total S.P. 2420

Credit (5) -75 145
Printer
Buys goods at 2420
incl. tax, sells for 2500

VAT "E" 0
Total S.P. 2500

Credit 0 0

Book Retailer
Buys goods at 2500

incl. tax, sells for 3000
VAT (10) 300
Total S.P. 3300
Credit 0 0

Total tax collected by Government 520
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TABLE 2

Tax and Price Effects of Multiple Rates and Exemption (cont.)

Scenario 5

| Final Stage at 5%
Selling Price (dollars)

Tax Due (doTlars)

1. Forest Owner
Sells for
VAT
Total S.P.

2. Pulp Mill

Buys goods at 1100
incl. tax, sells for

VAT
Total S.P.
Credit

3. Paper Mill

Buys goods at 1575
incl. tax, sells for

VAT
Total S.P.
Credit

4. Printer

Buys goods at 2420
incl. tax, sells for

VAT
Total S.P.
Credit

5. Book Retailer

Buys goods at 2750
incl. tax, sells for

VAT
Total S.P.
Credit

(10)

(10)
(10)

(10)
(10)

(10)
(10)

(5)

6. Total tax collected by Government

1000
100
1100

1500
150
1650
100

2200
220
2420
150

2500
250
2750
220

3000
150
3150
250

100

50

70

30

Net
Credit (100)

150

Source: adapted from Schiff 1974.
Number shown in () are tax rates.

"E" Exempt taxpayers.
"“S.P." Selling Price.

Collects no tax and not entitled to credit.
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the final stage, +then prices and taxes paid will be less

than for standard rated goods.

Adpinistrative Burden and Cash Flow of the Firm

The administrative burden «f a wvalue added tax to the
firm 1is measured by the comgliance cost {expenditure
necessary for bookkeeping and payment of thse tax). Smith et
al.  (1973) enumerate several wariables atfectiag compliance
costs to firmsa. One variable is whether thke company is
retail, wholesale, or otherwise. @A wholesale firm is dikely
to have only opne product type, whereas retailers are dikely
to have a variety of products which may be taxed at
different rates. . |

The size and sophistication of the company is also an
important variable of compiiance cost.  The larger the
company, the lower the compliance cost as a percentage of
the VAT.  In fact, larger computerized firms in Germaay
found their extra expepses to be nidl, while smaller
businesses estimated their tax compliance costs aad risen by
22% (Tait 1972).  Very small businesses are usually exempt
and moderately sized firms are often given special
accounting privileges and extended @agﬁeai schedules due to
the bookkeeping burdens and cash flow problems imposed by a

VAT
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The rate at which the tax is imposed, and the nuwmber of
rates and exemptions used will also aiffect administrative
burden.  Compiiance costs, as a percentage of total tax
collection, are lower as the rates inciease. If the VaT
vere substituted, at least partially, for a fax which wmas
administratively more complex, then the burden would be
lightened. At the same time, multiple rates and exemptions
complicate the VAT. = Each rate used  for each iten wpst.be
specified on all records of the comnodity. Furtheranore,
zero rating is easier to adaminister tham exemptions because
exempt goods reguire additiopal bookkeeping for the taxpayer
as well as creatiag qué auditiang proklems for . the tax
collectors {GAO 1981). The conpliance cost may vary between
the income, GNP, and copsumpiion type VAT.

The invoice format canm also affect compliance Ccostse.
Ireland representatives, after imposition of the tax,
claimed the need for standardized dnvoices liisting the VAT
rate separately to allow for more accurate and foicient
compliance with ths ¥AT {GA0 1580).

Finally, resittance procedures and accoanting period
affect compliance costsa. GAQO (1980) xzeported that firas isg
most EBEEC countries noted rediuced business cash balances.
Cash flows can vary, depending on whether the company must

pay VAT due on sales before or after it receiwves full
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payment from customers. If they must pay before, them there
is net cash outflow. If they pay after cash is received,
then there is a net cash inflow. In the United Kingdom and
some other couatries, the taxpayer need not inciude credit
sales in the tax statement uantil he zTeceives the actual
cash.  However, many couniries still reguire the VAT to be
paid to the government during the tax period when the
invoice is issued, rather than when payment for the purchase
is received. This requirement puts an extra burden opn firams
with a large proportiom of credit sales.

The characteristics of indiwiduaal firms also affect cash
flows. . The higher the percentage of credit sales for a
company, the greater  the cash ouifiow due to VAT.
Similarly, the longer the paymeant terss of a coapany's
accounts receivable, the greater the cash ountflow, i.e. *the
smaller the firm?'s cash balance. Conversely, the longer the
paynent terms of a company'!s suppliers, the greater the cash
inflow from VAT on purchases and the grsét@u'the firm's cash
balance. Cash flow can be affected by the company's gross
margin (value added). Likewise, growing sales affect a
company?'s situation where grouing cash coilections increase
cash balance, while increasing credit sales may decrease
cash collections. Finally, firss with seasonal sales will

have the same cumulative VAT cash outflow .-as an eguniwalent
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company with level sales; homever the coumpany's seasonai
cash flow will fluctuate.

Smith et al. ., {1973) found that EEC countries reported a
0.2 ~— 3.8% VAT-induced decrease in operating profits.
FPurthermore, he found that businessmen in Europe have unot
found compliance with the VAT unduly .burdensome once the
transition period was overa. Carlson (1980) reperts the
same, although VAT necessitates moxre detailed record keeping
than the taxes it replaced. In ewery EEC country, business
representatives reported that start-ap costs for the VAT
were considerable, even for large corporations. Added
emnployees wyere needed to analyze the corporate activities
and determine whether or not activities were taxable, then
to adjust their accounting systems accordingly.

In conclusion, Tait ({1972) <contends that the statisticai
information gained <can be used for imput/output forecasts
which could provide a comprehensive profile of the structure

of the economy.. This information yields a waluable

statistical and technological framework useful £or public
and private management decision making, as well as martketing

strategy.
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YAT in Europe

The value added tax has besn widely used since the carly
70s when the Raropean Ecopomic Community (BEC): issued a
directive requiring all its nmembers to adopt the VAT. The
"tax structure was gemnerally defined, but Aindiwvidual
ordinances were left to sach country. Treaimept of forestry
by a nationai VAT in the Onited States is likely to follow
that of other countries, as outliped ip Table 3.

Hany of the reduced rates impact upon . forest productsa.
Freguently, reduced rates apply to bookxs and most printed
matter, fuel wood and kindling, woodwaste including sawdust,
rough wood and roughly sguared wood,; and poles and stakes.
Other products often  having reduced rates, used -in the
produaction of stumpage include seeds, seedlings, and
fertilizers.  In Belgium {van Haardenburg 1988), standing
timber itself has a reduced rate along with the activities
concerning caliiwation and harwvest.,  The Pederal Republic of
Germany (Huiskamp 1980a) , reduces rates on all materials for
construction, Jincluding concrete and .steel, as well as
lumber and plywood.  In the Netherlands {Huiskamp 1980b).,
several intermediate processes for wmwood products have
reduced rates, including storage, dryisg, cooiing, and
disinfection. Also, services ito foresters such as

bookkeeping and tax consultants are taxed at a reduced rate.
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TABLE 3
[Tlustrations of European VAT by Country

Country EEC Tax Replaced a Rates b c
member Reduced™ Normal Luxury
(percent)
Austria Turnover tax - 8 18 30
Belgium + Turnover tax 6d 16 25
Denmark + % Single-stage 20.25
wholesale tax
France + Manufactures' sales 7° 17.6 33.3
and turnover taxes
FDR + Turnover tax 6.5f 13
Ireland + * Turnover and 10 20 g
wholesale taxes
Italy + Turnover and 6h - 14 35h
municipal consump-
tion taxes
Luxembourg Turnover tax 5 10
Netherlands + Turnover tax 4 18
Norway Single-stage retail 20
sales tax :
Sweden Turnover tax 20.63j
Uni ted + * Payroll tax on 15
Kingdom service industries

and single-stage
wholesale taxes

+ Symbol + denotes presence of treatment.
+ * Imposed tax upon entry into EEC.

b Reduced rate is lower than normal rate imposed on necessity items.
c Normal rate is the VAT rate imposed on most goods and services. _
Luxury rate is a higher than normal rate imposed on goods and services
considered extravagant.
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TABLE 3

I1lustrations of European VAT by Country (cont.)

Country Forest Products - Special Treatment
‘ Reduced

Austria + +
Belgium

Denmark

France +

FDR + +
Ireland + +
Italy + +
Luxembourg + +
Netherlands + +
Norway + +
Sweden + +
United +

Kingdom

Source: Synthesized from Aaron 1981, Butzelaar 1980, Carlson 1980,
Corello 1980, deBrau-Haz 1980, Dik 1980, Huiskamp 1980a, Huiskamp 1980b,
Mittendorff 1980, Scholten 1980, Spang-Thomsen and Bratholm 1980, Spitz
1980, Thomas 1980, and van Waardenburg 1980.

dRate of 2% for delivery of wood.

eNewspapers are subject to a reduced tax base of 30%, so the actual rate
1s 2.1%.

The turnover of agricultural and forestry business is taxed at special
rates for 5 to 13%.

Luxury rates have been abolished, and certain luxury items are taxed at
the reduced rate, then are subject to excise taxes. Livestock and pro-
perty in Ireland are subject to reduced tax bases, and their effective
rates are 1 and 3% respectively. ‘ \

5A1so special rates for beef taxation, and non-luxury hotels.

A special 2% rate applies to certain dairy products, meats, pharmaceu-
tical products, and tobacco products.

TUses variable tax base to adjust rates.
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As noted earlier (see Table 2), reduced tax nétes in.
intermediate market stages do not effect the price of the
good, although it may affect cash flow or administrative
costs. . Some of these reduced rates do apply to coansuner
products, and therefore 'may ralse prices less than for
substitute goodsa.

Several European countries legislated special treatment
féf agricultural operations inciluding forestry {Council of
the EEC 1368). In fact the EEC proposed a flat rate global
credit poffset, and a coamon lowx btax rate, n0¥ . used in
several countries. The credit offset is the iax rate
applied to the far#er's OrC  the timber grower's output price
to estimate the VAT content on his purchases of raw
material.  The coamon low tax rate is usually iaposed as
half the normal tax rate for agricaultural producis. These
provisions allow the forest land owner the ifreedcm of not
having to keep invoices for purchases, or be involved in
payments to the government at all, since theosetically the
amount of tke credit offset eguals the amount of tax
charged. .

As described by Tait (1872), +the foresi output purchaser
is liable for the timber grower?s VAT, and for the VAT omn
his ogn value added.  The process is .as follows: in the

first stage the farmer/timber grower pays the normal VAR
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rate {20% in this case) on his raw material. He then sells
his product at a price which duacluades the VAT paid og bis
inputs {just as any exempt party) . The producer bujys the
farmer/timber grower's output then cospites his immediate
diability by subtracting the global offset rate (in this
examéla 5%, which im practice is estinated to egual the
amount of the tax the farmer/timber grower paid when buyiang
his raw materials) from the reduced rate of the tax on
agricultural products (10%), anpd multiplies the difference
{5%) by the farmer/timber grower's selling price {see Table
4)a.

The paurchasers?s theoretical diability is what the
farmer/tiamber grower owed the government.  However, the
purchaser does not actually pay this sum to the governmesat,
but subtracts it from his final tax liability for his own
reduced rate sales. The purchaser is the only one who has
any dealings with the governmesnt. On the other hand, the
timber grower can stidl elect to be treated as a regular
taxpayer, if his liability to his suppliecs is more than the
credit rate.

Another special treatmeat used is several countries is
the exenption of rent on unimproved land which wmay have its
effect on land lease agreements for noniadustrial pzivate

forests. Also, 4ipn many countries, including the United
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TABLE 14

Compubations to Assess Agriculturail VAT Liability

. G

"?riCQ v,, T
without tax Tax with tax
idollazxs) {doldars) (dollars)

Farmer
Inputs 75 15 (20%)
Value added 210 210

gutput 285 15 300%

Purchaser
Inputs 285 15 (10-5%) 380
Value added 115 25 140

o e oo P

output 400 40 (10%) 440

SRR 8 S

Sources Tait 1972.
*This is the only figure knowas to the farmer/timber
growera S
**¥Numbers shown in { ). are tax rates.
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Kingdos, printed paper products, such as books, magazines,
and so forth, are zero rated, as well as constructiopn of

buildings and the supply of building materials.

JAT in Hichigan

The Michigan Simngle Business Tax {(Michigan 1975) is the
only value—added type tax currently in effect in tbe United
Statesa. The Act {13975) desciibes the tax as one on “the
privilege of doing business, and 5ot wpon income'. Price
Waterhouse (1973%) describes its calculation as the
subtraction method, howewer, the calcanlation has great
similarities to the additive method {ACIR 1978).  The tax
base is calculated by adding federal taxable income, plus
compensation paid {wages), interest paid, and depreciation
(because it is deducted from the federal taxable income, so
it must be added to avoid double deduction for capital
investment). Subtracted from this sum is interest received,
dividends received, capital purchases, and various
exclusions and deductions. The resuli 4is the walue added
tax base against which a 2.35% across the board tax rate is
levied.  The tax is paid on guarterly ianstaliments with a
reguired annual retura.

The only special traatﬁent gsed in Hichigan is exeaptions

and some special deductions. According to a Single Business
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Tax (SBT) bulletin (Michigan 1978)., those businesses shich
are exempt by federal standards are exempt from the Hichigan
SBT. One example is the portion of the tax Dbase
attriputable to the production of "agricultural goods"..
Agricultaral goods, by Internal Revenue Setvice definition,
include nurseries and Christmas tree farussg however,
forestry operations (businesses) are taxable. On the othex
haznd, the'private dandowner of a small woodiot making and
occasional sale of timber is exempt because it is not seen
as engaging in business activity, but as a saie of capitad
assets. As noted before, the addition method creates sonme
doubts as to whether the ¥AT is a direct wor dindirect tax,
and therefore some doubis as to whether it is completely

passed forwarda.,

The Tax BRestructuaring Act of 1979 is an example of how a
federal value added tax might be imposed in the United
States. A standard rate 9f 10 percesnt was proposed for most
goods and services. A reduced rate of 5 percent appliesd to
retail sales of food and monalchoholic bLevevages, the sals
and rental of residential real property for use as primaciple

residence, medical care, aad prescription drugs. Zeco rated
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items included exports, nonretail sales by farmers and
fishernen, mass transit, activities o0f charitable
organizations, =ducational activities of goverament, and
interesta. Small businesses with sales below 510,000 could
elect to be exempt from the VAT.

The Act {Price Waterhouse 1980), although not passed,
proposed the consumption type VAT w=mith an invoice meithod of
calculating the tax basea A Dbusiness would have made
monthly deposits, and filed returns on a guarterly basis.
Refunds would have been made wupoa filing a guarterly returp
showing a VAT over payment.

The cuts in other taxes proposed to offset the VAT were
specified as: .

1. . Social Security taxes cut by 2.15% for boeth employers

and employees.

2. . Individual income tax brackets would bave been
widened and rates reduced. In addition, the biill
would have provided incentives for savings dia the
form of a° tax deferred savings plan and a dividend
reinvestaonent plan.

3. Reduced corporate income tax rates would apply to the
first 3160,000 of taxabls income. Depreciatiosn
allowances would have been 1liberalized and nore

generous investment tax credit sffereda.
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Neutrality

GA0 {31981). defines a tax as neukral if it does not change
the relative prices of ecopomic goods. According to Smith
et al. {1973), the VAT is neutral yith respect to consuner
choices. The exXenptions mentioned eaﬁliex may skes the
YAT's neutrality, but mot substantially sincs suabstitutes
asually have the same rate, and because of the ¥aTs wide
scope. However, Smith et al. (7973) cortend that ¥a% could
cause produact switching in the long run. First, consuaers
faced with reduced buying power because of +the tax might
economize by switching to cheaper productsa. Aiso, .if the
VAT triggerea wage increases; this woald eveptually lead to
differential price dincreases resuliting in some products
being more expensive than competing products. However, fron
a businéss point of wiew, Smith £t al. ({1973) claim the VAT
is neutral. It minimizes taxz factors in business decisious
since it falls egually on all businesses regardless of their
type of organizatiomn, efficiency, capital or Jlabor
intensity, and use of eyuity and debt fimamcing. They are
discussing the consumption type VAT alope, ignoring any
biases produced by the GNP or npatiopal income type VAT.

The Price Waterhouse study {1979) ceports wmneutrality in

teras of consumption versus savings. Eroponents claim that



high rates of iandividual income tax will discourage savings.
Whereas, since the VAT is a tax on copsumption, it dis seen
as creating aa incentive toward savings and invesimenta.
Furthermore, VaT-indunced reduction in demand could keep
prices from rising the full amount of the VAT and could thus
reduce the possible inflationary impact of the VAT

Price Waterhouse (1979) 1reports that the VAT eliminates
the bias of the income tax in favor of - labor intensive
industries. This bias is said to stem from the fact that
labor costs are deducted currently, while capital investment
mast be amortized. This bias is mnmitigated with the
consuaption type VAT, where the tax paid on capital goéﬁs is
credited in the period of purchase. Therefore, since no VAL
is paid omn capital or labor, it is neutral between these
factorsa.

Since, VAT is imposed on all tramsactiopns, wegardliess of
profitability, it is nemtral with respect to degrees of
production efficiency and debt fimancisg (Price Raterhouse

1979) .

Regressivik:

Regressivity is one of the main arguments against VAT
Price Waterhouse (1979). argues that by incieasing the price

of goods, the impact of VAT will fall most heavily on those
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who spend the greatest percentage of their incomes on
necessity items.  Dalamagas {1978}, when writing about the
possibilities of VAT in Greece, conteads that this is not a
basis for abandoning such a tax.  He cliains that a balance
can be restored through more progressive direct personal
taxation. Reckers & Bates (1980) «claim the regressive
nature of the tax can be diminished by applying lower rates
for necessities and by ailowimg credit on individual tax

returns.

Incidence

According to Seligman {18959), incidence is the burdes of
.a tax on the ultimate taxpayer. The impact of the tax is
the immediate resualt of the oiigiaai imposition of the tax,
or who pays im the first instance. The process of
transferring the tax from the first tax payer to the
ultimate payer is called shiftinga.

Garper {1977) <claims that Aif the fipals 6bjectiwe is to
maximize profits, then the tax will necessarily be shifted.
It can be shifted forward to the consumsr, in the form of
higher prices, or backward to the factors of production ian
the form of lower factor prices. Howewer, Gacner {1977)
ignores the possibility that the tax may be absocbed by

cutting costs through higher eificiency, or through lowver
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returns to capital. Garner farther claims that the exteat
of the shift depends mot only on the maximization objectiwe
of the firn, but also on the wmaxket :structure, prigce
elasticities of fipnal demand, price elasticities of fipai
supply, technology, and degree of specialization.

GAO {1980) reports that the VAT is dntended to be shifted
forward at each stage of production so that {fhe buyer is
always paying the full tax, then credited for it mntil it
settles on the finral consumer.  The effect of a copsumption
tax is to produce a constant difference between price paid
by the buyer and the price received by the seller. Both
buyers and sellers suffer losses beyond the taxes they paye.
However, Jemkim (1959) claims the price siasticity of desmand
and supply govern the incidence of consumption taxesa. if a
seller continues to produce at the same rate allowing buyers
to set the price, a perfectly elastic supply curve, then the
whole tax wsill fall on the seller £o the extent that total
revenue is reduced and an inventory surplas existsd If the
buyer buys at the same rate after the tax is imposed, tihe
whole tax falls on hiam, in a perfecktly elastic demand
systen. For this reason; the seller wilil cut back on
production until he can maximize profits, OF marginal

benefits egual marginal costs.
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Prige Bffecis

The price effects reported Ain the Earopean section were
usually in response to the .substitution of VAT for some
other indirect tax.  However, im the United States, the VAL
would either be substituted for a direct tax (individual and
corporate iacome, or social security) or it wouldd sizply be
added to the existing tax structure.

Garner {1577) claias the price effects will depend on the
incidence of the VAT as well as he tax for which it is
being substituted. . If a VAT replaced corporate incomne
taxes, he projects insignificant price effects, -assuming
both tazxes produce the same yield and both are shifted to
the consuner. If neither of the taxes are shifted forward
{which most literature saggestis 1is highly uniikely), then
prices should remain unchanged baut wages would decline..
Note that Garmer 4is not discassing the invoice method of
consumption type value added tax, but is speaking of alil
three types of tax with any method of calculation. Where
the VAT is passed forward, but the corporate income tax is
not, he says prices net of the tax could ke reduced by the
amount of the income tax if businesses were content with the
same aet profit. Since it ds unlikely businesses widd
reduce prices, 1larger proefits and higher prices to the

consumer will result.  ¥Finally, if the corporate jdincome tax
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is passed forward, but the VAT is mot, prices could also
fall. In fact Garner distinguishes betgeen the size of ‘the
firm and whether or not prices would be increased by the
value added taXe He also suggests ihat there is a
psychological tendency for sellers to increase prices by
nore than a newly dimposed VAT.

Smith et al. {1973) centend that although genperal price
increases are probable, individual produact prices depead on
elasticity of demand for all «cther purchases by ¥fanmilies¥
whose freely available funds for general use have keen
decreased. . He further claias ihe impact of VAT on prices
£an be minimized by four steps: 1), introduce VAT duxing a
period of relatively stable wage .and price conditions, 2}
introduce it as a direct revenue replacement £or another
tax, rather than as a supplementary source of rewenus, 3).
include only enptities and categories previously taxed, and
4) provide for cooperation between business and government
to minimize unwarranted price iacreases {ise., increases
above the rate at which the tax has been imposed)a.

Carlson {1980) and some others believe the isflationary
impact of the VAT would primarily be a Yone—-shoi"™ increase
in the price level.  He concedes, however, that the effects
may be intensified as wage contracts, Social secuzity

payments, and other indexed items arg adjusted.
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Empirical Studies on the Impacts of the VAT

Very little empirical sork focusing on the impacts of the
JAT exists in the literature. Howewver, .what was found
ranged from papers notiag price changes after .actuai
imposition of the tax to corplex input-output staudies
predicting price changes before the tax was imposed.

GAO {1980) noted the price changes in sSeven European
coumtries and the possible causes. According to this stady,
price increases in the United Kingdom and Hest LGerwany were
negligible. Belgium had oaly a 1 percest increase in prices
which was attributed to less-than-expected price decreases
resulting from the abolition of tiae cascade tax. Ireland,
Italy, and the Netherlands each had 2 percent VAT-induced
increases in prices. All three countries observed pzoblemns
with double taxation where some businesses charged the VAT
plus some prior tax on the sale of goods.  In addition,
Italy and the Netherlands found that abolishing the cascade
tax did mot result in expected price decreases. Fimally,
the dimposition of the tax in Denmark resmlted in
approximately a 10 percent increase in prices. This was a
result of double taxation and the <fact that the tax was
designed to increase tax revenuss.

Similarly, Tait (1981) ewvaluated 31 countries using data

on the consumer price index (CPI) 1in weach countiy. After
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initial examiﬁatio&, six countries were found to have a one-
time increase in prices with the previous inflation
continuiag after the imposition of VAT.  The VAT was found
to increase the CPI rate of change in ten countries {i.es
accelerate inflation). Both effects were noted in two
countries, Honduras and Norway. No effecis on the CEI were
aoted ia 13 countries. Tait Tte—exanined the causes for
changes in CPI and reported that VAT caused <L£PI to shiit
upward in only five out of the origimal six countries. He
also found that the increased rate of change in CPI appeared
in only three out of ten countries, and this was associated
in each case with expansionary vage and credit policies.
Only Norway was determined to experience both effects, .and
no effects were determined in 21 countries.  Tait concluded
that it is possible, if not the norm, to expect gguai-yield
VAT substitution to hawve no =ffect on the rate of change in
prices. Additiopally, even if an increased yield is derived
and prices increase, it ®ill not necessarily accelerate
inflation. .

Joods (1974) also used the CPIL to measure changes in
price after the imposition of the VAT. He listed the CEI
one and two gmarters and ope nonth before the impesition of
the tax, then six months after. He then disted the percent

change between one month before and six wmonths after the



ta X. In all cases, the change in price was dess than the
VAT ratea. Hosever, in most ccuntries the VAT replaced sone
other tax. If imposed in the United States, it is not known
whether the VAT would be substituted for another tax or
merely added to present taxes.

On the more «conplex side, Norman {198 17). cited two
economnetric studies dome in Sweden on price effects of VAT.
One (Hansson 1980) estimated a price eguation in which the
guarterly percentage change in prices (CPI) was a fanction
of three seasonal dusmy variables, the Tate of change of the
VAT, capacity utilization, the rate of change of labor costs
in nominal terms, the average rate of change in real labor
costs in the two preceding guarters, and expected inflation
determined by inflation rates in tem preceding guarters.
The eguation was estimated for the period from 1958 through
1876. . An Almon lag structare for a dypnamic systen was used.
The coefficient on the VAT variable ranged for .90 to 1.02
in five separate eguations. These findings indicated an
increase in VAT would be fully translated into higher prices
within one guartera.

Norman also noted a study by the Economic Eesearch Upnit
at the Economic Research Ipstitute of the Stockholm schood
of Ecomnomics.. K In this stady, simualations were performed om

a multi-eguation econometric modedl designed to capiture
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market interactions, the business cycle, and otber policy
mneasures for the entire Swedish economya. . The results
suggested that an increase im the VAT 1in 1971 from 15 to 290
percent woulid aave caused an iancrease in the CEI of
approximately 2.5 percent after two years. That means a 2.5
percent increase over what prices would have been if taxes
had not been raised and ali other policies Tewmained the
same.

To estimate price effects of a VAT iwmposition, Aaron
{1968) carried out amn Ainput-output analysis. He
concenirated on the complete substitution of the VAT for
corporate income taxes. He examined .the price effects in
several iadustries, compared the tax Jia@ilitigs in thesse
major industries, and eostimated the size of adjustments ia
factor paymeants. = Aaron wmodeled the GNP type VAT because of
the ease of use of input—-output data from the Department of
Commerce, United Kingdom. His nmodel was developed to handle
vyarious amounts of shifting ©of both the VAT and tae
corporate income tax {(CIT). When it is assumed that the CIT
is not shifted, but the VAT is fully shifted forwacd
{consistent with traditional econpomic theory), prices rose
relatively more in agriculiture thanm im any other industry.
Under the same shifting assuamptions, the agricultural valae

added tax liability would be wmore than twice the corperate
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income tax liability. = The luaber industry also incurred a
greater liability with the VAT. These industries would need
to raise prices and/or loser one or amore factor paymenitsa.
In seven other industries VAT liabilities wmould be less ithan
haif the corporate income tax liability. Although the
input-ocutput model assumes zere demand elasticities, the
results indicate that price chan§es would lead to
substantial changes in demand.

While Dalamagas (1978) d4did not measure price effects, he
did develop a statistical time-series analysis with indirect
tax revenue as the dependent variable. Befors its
imposition in Greece, Dalamagas empirically estimated the
expected VAT revenues versus other indirect taxing methods.
In addition, he attempted to determipe equity effects of ihe
VAT on income; and whether housing status, age, O incoae
have the greatest effect on eguity. He oratified the
statistical significance of variatiopss im VAT burden across
income, i.e., the regressivity of the tax. The results also
indicated that income was far more importapst than age and
housing statas in determining VAT burden.

Although aAaron studied the price eifects on several
industries, he 4did not examine any particular coamodity.
Nor did he examine the consumption type VAT, which is the

one most likely to be imposed in the United States. This
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study is designed to f£ill that gap, ausing an econometric
analysis {(with denand elasticities) for shorit=run price
effects in the forest industry, particuiarly for the

southern pine stumpage OWRET .



MODEL DEVILOPHMEANT

Although Aarom studied {1568) the price effects on
several industries, he did mnot examine .any particular
conrmnoditya Nor did he examine the consumptition type VAT,
which is the one most likely to be impcsed inm the United
States.  This study is designed to de just that. An
econometric analysis is used to determine short-rpus price
effects in the forest industiy, pazticularly for the
southern piane Stamgage OWREL.

Ide2ally, to study the probable effects of a VAT oa
private forestry, every forest product would be studied. On
the primary product side, all species mould be studied in
the stumpage market; on the consumer side, all figal
products such as housing, paper, books, and so forth, plus
the intermediate products and substitute products, would be
incorporated into a patiomal dynamic modela. Homever, the
complexity of such a model is beyoand the scope o¢f this
study.

Instead, the scops is limited to a shert-zup model for
privately owned southern pine sawtiamber stumpage, and aew.
one-family dwellings in the housing market. Thae model is
limited to privately owned stumpage because of the
difficulty in predicting how the tax will be imposed cn

public timber, as well as the uncertainty in interpreting

46
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pubiic stumpage price data. The limitation to southezn gpine
is due to data availability and its propertion of the
southern stumpage market (69 percent in USFS 1982)a. .

As indicated earliep, the VAT is a 4ax shifted forward to
CORSUNETS. FTherefore, its effects must be measured in the
consuamption sector of the marksta. For the forest products
industry, the consumption sector is arduous to specify. In
the paper industry, many products are traded din the
secondary market. The tax on boxes and paper bought in the
process of doing business would e passed oy to the consumer
of non—wood‘grodncis, In the lumber or particle board
matket, the same situation exists where mamy products are
used in secondary markets. The mew housing market is one
consumer product directly iink@ﬁ t0o the .forest pzxoducts
industry.  Additiomnally, approximately 63 percent of
southern pine sawtimber is used in gTesidential
construction.? Reseachers have exXtensiwvely studied the
housing market.  Thus, the model is liwmited to new single-
family housesa.

The purpose of this sectior is to examine the effect of
VAT on  private foresiry wowing to a change in housing

consumption predictably caused by an jigcrease im the new .

1 This figure is mot readily awvailable, but was derived by
A., Goetzl of the National Forest [
using wvarious souarces of information. See author for
further details.
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housing prices due to VAT. Since ¥e use the consumpticn
type VAT, calculated using the invoice nethod, we assume the
tax is totally shifted forwmard.  Fucthermore, we assugse the
tax is added on and not substituted, so0 the change in price
will be egual to the VAT rate.  Housing consamption is used
as a demand shifter for the price of stumpage sold, which
impacts on the supply guaptity as in a recursive systeh.
When these values are adjusted, the change in revenue Lo the
private forestland owaner is identified.

Therefore, the supply and consamer demand function for
new singie-family houses is analyzed, as well as the supply
apd derived demand function £or southern pine sawtimber
stunpage.  The estimations are important bkecause: 1) there
is little bonsensus among researchers about the appropriate
form of the stumpage gguations or the estimated lewels of
price elasticity of supply and demand, and 2) demand and

supply eguations are not readily available for stumpage.

The first step in modeling these markets 4is to gather
datae. Some of the data available extends from 1953 to
1982, 28 observations; others extend only from 1963 or 1566
to 1982.. To ascertain the missing data poiunts,

extrapolation methods are used.. In some cases tresnd



43

extrapolation is used, 1in other cases linear regression is
used in conijunction with the variables with longer available
data series. Once .the relatignﬁhip are determined, the
unavailable data are predicted and used with the available
data in the model.

Average southeastern data os private stumpage are oply
available on a monthly basis form 1977-1983 in Timber-Hart
South (T#S various issues). Howewer, Louisiana {(igcluded in
the THS Series) has price series from 1955 to the present,
on private stumpage for both sawtimber and pulpwooda. The
sources for the lLouisiana data are ¥irich (1881), Hair and
Ulrich {1969) and LSDH {various issues).? A siaple
regression, using guarterly time series  from 1977-1982,
demonstrates the high correlation betseen southeastern
prices and Louisiana prices (R2=.8134 in the pulpwood
market, and R2=,6423 in the sawtiamber market). Although
Lounisiana prices are higher thap the souatheastern average it
is used as a proxy since we are not intsersted din actual
prices, but in the chaﬁgg.in prices due to the VAaT.

Standing timber inventory amd remowal data aze ccilected
occasionally for Forest Service Forest Resouice reppris.

The data available are for 1952, 1982, 1874, .and 1977 (USES

2 The most current data are obtained through direct coptact
with the sources mentioned for mnany of the foliowming
variables.
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1982, 1973, 1965, and .19558).  The data are separated either
by ownership in a regiom, or by species in a region, but mot
Dy both. The gquantity in ouxr stumpage szpply curve is
defined in terms of species in private ownership.
Therefore, the four data points are wxeighted by the
percentage of private ownership in the South Ltefore being
extrapolated and interpolated to extend the data base to
1955-1982. |

Other data wused in +the stuspage devel of the model
inciude Douglas—fir sawtimber stumpage prices found in
Ulrich (1981) with recent data dizectly from the Forest
Service. . An average aggregae price for all lumber pzoducts
is not awvailable for the years specified, howewver a producer
price index for southern pine Jdusmber (1967=100) is availanple
for 1955-1982, found in the U. S. Bureau of Labor Statistics
{various issues).

in order to filter out the affect of a change in the size
of houses built, housing guantiity is measured in sguare feset
and the price of housing in doldars per sguare ioota.
Therefore, housing demand is defined as the nuabei of new
siﬂglé~family houses sold multiplied by the average sguare
footég@.pex single-family house sold. These data are
available form the Buream of <Lensus (1981la) for the years

1963-1982. In oxder to ascertain pre-1943 figures a
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gquadratic trend extrapolation is used. {Figures in
parentheses below the equatioas are standard errors.)3

SQFTSOL1 = 7316370.9971 + 7393.003(YEaAR) — 1.867({EARSQR)
(959314.735)  (97.1.636) {..245).

-189. 112({D)
{27.195) with R
DW

- 9415
3 a'u’ﬁz -

i

A gualitative variable is used, after noting the appearance
of a shift in the trend on the scatter diagram ({therefore
D=1 when YEARD19%69). The nunber of houses sold is
extrapolated f£from a simple linear regresion with housing
starts data of the number of private farm and nonfarm units
started in thousands of units ({CEA 1962 and 1983).

S0LD1 = 153,354 + .2702{STARTS)

(68.744)  (.0483) with &2
DW

- 6860
«37348.

]

The two sets of predictions are multipliied togsether focr
square footage sold in 1855-1562, otherwise the original
data are used.

The housing price wariable is defined in deliars per
square foota. Square footage ger house is estimated above.
Price of new single-family houses sold 4is awvailablde £fron
1963 through 1982. Earlier years are ascertained in a
simple lipear regression with the w~alue of private auaew
housing units put in place in bdilldions of dollars to obtain

estimates for 1955-1962. ;

3 See Appendix A for wariable definitiops. .
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PRICEY = 4349,787 + 1.338(VALUE)
{2300.583) {.071) ¥ith &2 s .9517

D = .7335.
The predicted prices are diwvided by the predicted average
sguare footage sold in 1955-1962, otherwise the .actuaal
values are used.

Hortgage interest rates for Federal Bome'ioan Bank Board
(FHLBB) 1loans are also availaile for 1563-1982 (CEA 1883).
To estimate earlier figures a 1linear .relationship .is used

with Moody Aaa corporate bond rates {CEA 1983).

{-2782) {-033), with B2
DR

»5117.

Ai =i

To approximate the effect of prewiously bailt houses
available for sale, year round ananal average vacancy rates,
as a percentage of all units, ale uUsed.  These data atce
available from 1956-1982.  Since it is not desirable to
loose another observation, and the data available shows a
high degree of stability, especially ian 1956-57, and again
in 1968-78, an estimate sgual to the wacancy rate ia 155% is
used for 1955. These data are found in T 5. . Bureaun of
Census {1981b and 1575).

Finally, per capita disposable income and the ifent

| portion of the C(PI, variables in the housing -demand

eguation, are available for 1555-1982 (CEA 1983).
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A1l price variables im this mnodel are deflated with he
consumer price index and expressed in 1967 dollars. Those
variables affected are the price of squtierﬁ Fine aund
Douglas~-fir sawtimber and pulpwood stumgage, the lumber
price index, the price of houses soid, per capita disposabie
income, and rent.

Appendix B 1lists the data used for the econgmetric
analysis. The estimated regression +to generate data are

graphed is Appendix C.

Background

Stumpage Harketa The literature on stumpage market
analysis is somewhat limited. ZLuppold {1981) refers to this
fact in his econometric study of hardwood stumpage supply
and demand.  Since some sawnill operations are wvertically
integrated and purchase their own stumpage, while other
firms purchase logys, be states that 4t is difficult to
Separate aggregate demand for stunpage fronm aggregaté desasd
for logs. Luppold then models ihe hardyood lumber marxebt
using gquaptity supplied and :demand price as the two
endogenous variablesa. He estimates the pavameters asing a
double~log form which resuits in a short-run elasticity

estimate for the price variable. Results from this
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investigation show a 1 percent increase in stumpage price
leads to a .08 percent decreas< in guantity supplied, and a
-« 28 percent decrease in guantity of stumpage demanded, and a
-34 percent decrease in tihe lumber price.

McKillop {1967) pioneered the first econometric study in
the forest products market. He endeavored to specify an
aggregate demand and supply -relationship in the United
States for lumber, paper, paperboard, plysood, roundwood,
and stumpage.  Additionally, he planned tgo estimate the
structural parameters of these relationships, and provide a
gquantitative assessment of the elasticities and their
relative importance in determining consumption and price
levels during the sample period. The siructural eguation
for stumpaqge supply {consisting mostly of Douglas—fir) was
modeled as a fanction of the price of stumpage and the year.
This treand variable was proposed to recognize the changing
physical availability of timber. However, the stuspage
supply equation was pot estimated because the information on
it was used indirectly in estimating other relationshipsa.

Stumpage demand was also modeled but not estimated due to
data unavailability.  This model attespted to capture the
derived nature of stumpage demand by collapsing three market
levels into one eguationa. Mckillop used price of stumpage,

prices of logs, and price of higher lewel products such as
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lumber, paper, paperboard, and plywood. £ Some consider this
technigque to be double counting 1leading to seveie
multicollinearity prcobilenms.

Adams and Haynes {19890) presented @ spatial model of
North American softwood lumber, plywocod; and stuapage
markets designed to provide lomg range projections of price,
consumption, and production trends. In the stumpage sector,
agyregate demand interacts mith supply to determine
egquilibrium stumpage prices apnd harvests on a &egiogal
basis.  Adams and ‘Haynes used a two stage least sguares
{25LS) estimation technigue with only 10 yeaxrs of data
(1966-197%6) Their model for aggregate derived stumpage
demand was npnotably differesnt firom most others. Total
stumpage demand was expressed as a fusnction of product
recovery factors for luﬁbeﬁ and plywood, Jlumber and plyscod
outpat, roundwood reguirement for pulp output, and @ther
miscellaneous products outputs Their . supply eguation was
similar to HcKillop's, didentifying guantity supplied as the
cut or cut/inventory ratio in the areaw‘ being a fanction of
price of stumpage and inventory. The supply of stumpage was
separated by ownership class aand region, but not by species.

Adams (1877), attempted to simulate the response of
output prices to national <forest Douglas-fir supplye. He

used price as the endogeaons variable 4dn the demand
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ejuation. For this investigation, &ime series data and
ordinary least squares {OLS) was used for statistical
analysis.

Adams and Blackwell (1973) developed a 15 eguation model
of the forest products industry in the United States. This
model linked the principal structural elements of markets
for lumber, plywood, sawlogs, venseer dogs, aand stumpage.
The stumpage sector was modeled by a single demand price
eguation. This investigation also used time-series data and
OLS for statistical analysis. Adams and Blackwell
thoroughly reviewed the economic relationships and tae
structural parameters mnecessary in modeling stumpage in
| .genaerals--

Finally, Robinson (1974) nodeled the demand and supply of
Douglas~fir and southern pine lumber and stumpage. Robinson
recognized that stumpage was consumed Ain various end uses,
but intended to keep his model simple.  Therefore, he
assumed stumpage guantities demanded to be egual to the
quantity of luamber supplied. However, after repeated
estimates, Robinson found a zero coefficient on the price of
southern pine in  its own lumber demand eguation.  Tais
implied an infinitely inelastic demand for southern pine
lunber and stumpage. The quantity demanded was treated as a

predeterained variable. As a result, his six eguation model
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depicting the southern pine sector codlapsed into two price
relations representing the supply of dumber and stumnpage.
2SLS was used to estimate the coegfficients, wusing annpual
observations for the period 1947-19%67.

Housing Hacket. There is a great deal of literatirze om
housing demand; however, this investigation is specifically
interested in the supply and demand of new honses built ox
constructed, rather than housing demand in general. Since
we are tracing the effects of the walvue added tax on
stumpage demand and prices, the final market must be the
current market of wood use.

Muth (1960) attempted to model both supply and demand foc
non-farm housing. He hypothesised that the long-run price
of hohsing deternined desired stock demand, and the short-
run deviations in price governed the rate at which the
desired stock was approached. Using 0LS, he found long-ruun
sﬁppiy of pnew housing to be perfectly edastic.

Follain (1973) pursmed Huth?s results, specifically
testing whether the long-rua supply of nevw residential
constraction was perfectly elastics Follain used
contemporary data, conseguentliy a loanger time series, and
both OLS and 25L5 regression on linear and log-=linear
eguations in order to investigate this hypothesis from every

angle. The resulis were the same as Muth?s; a perfectiy



elastic long-ran supply curve for new construction gas

sustained.
Pollock (1974) used cross-seciional data to estimate

demand and supply functioas for gpew .residential

‘construction. He refuted the hypothesis .that supply is

inelastic. The study gave a thorough rewiew of the econonic
variables affecting the housing market.

Similarly, Maisle (1963), reviewed the economic causes of
changes in demand for housing construction. His theoretical
modei encompassed all the variables determining household
formation, net housing removals, changes in vacamncies, and
changes in inventories under construction.  His eapirical
model was reduced to a single egquation for housing stacrts
and time series data was fitted using OLS regression.

Problem Review. In order to investigate the possible
effects of a value added tax on forestry, the direction of
the tax—-shifting and the factors affecting shifting must be
defined. As nmentioned earliex the tax is expecied to be
shifted forward, but not completely. if indtially the tax
is totally shifted forward, all prices will rise, and
consumers with the same income will have lsss buying power,
thus depressing copsumption. A decrease in comsumption aiii
then lead to lower prices, or a partial backward shifting to

the suppliers of stumpage.
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The main purpose of this model is to exélaia the eifect
of the VAT rather +than explain the supply and demand
situation for both stuapage and housing coanstruction.
Therefore, the model must concisely identify each marketa.
Horeover, it amust sufficientldy identify the causes of
fluctuation in each mrket so  that accurate weights |
(coefficients) are assigmed to each of the variablaes,
particularly the price wariables. House prices wiidl be
altered by the introdué&ieg of the taxX. Thg model develgped
is used to determine what effgct dnitial price change for
housing #ill have on guantity consumed in both the housing
and stumapge market level, and in the price of stumpage net
of the VAT.

The expected lopg-run supply-demand eguailibrium system
for housing is modeled in Figure la. Before the VAT is
imposed, the equilibrium price is Po = Po .+ v{P0o), where v
represents the VAT rate and eguals zexo. £ Afier the wvalue
added tax is first iaposed; v. wouid Amcrease, +the price
would rise from Po to P7; and an initial surplus of L£'¢Co
would exist.  In the long—-run, to reduce this surplus,
suppliers would reduce the price antil the total guantity
supplied is bought. #Hhen prices are reduced, some suppliers
will drop out, causing a lefitward shift in the supply curve

{the shifted supply curve does not mecessarily nave the saume
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Figure la. Long-run VAT-Shifts on the New Housing Market.
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Qe Q units of
stumpage

Figure 1b. Long-run VAT-Shifts on the Sawtimber Stumpage Market.
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siope as pictured). Equilibrium would occur .at sonme ggini

between P'Po; i.€., Pe will be the eguilibriam price to the
consumer at guantity Qe. Note that this is the consuaerl!s

supply and demand eguidibrian. fThe .supplier will receive

only P", where the difference Letween Pe and PY is the valae
added tax still due to the goverament. Howewer, in the very
short-run, the case examined here, the initial price rise

would remain the eguilibriums price and a .surplus guantity

would exista.

The change in housing price wildl be translated into the
stumpage market through the guantitiy of housing soid
{housing demnand)a. After the housing guantity changes from
0 to Qe, the demand function for stumpage will be shifted
to D¥* in Figure 1b, resulting in a nes price for stumpage
(Pe*) and a new egquilipbriue guantity sodd {Qe*) and finally,
a lower revenue {Qe*){Pe%*) to .the stumpage owner.

In the long—-run,; the degree to which a VAT could depress
consamption of a particular good depends on the price
elasticity of supply and demand for that good (Sumith 1973
and Garner 1979). Figure 2 diagrams several cases of
different elasticities when the VAT is dimposed. = #hen the
elasticities of supply and demand .are the same at

intersection points, i.e. both inelastic; or both elastic
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{Figure 2a and 2b),* the changes in price {P'Pe) are
approximately egual. Howsver, in the sane cases, the change
in gquantity {QoQe) decreases as elasticity decreases. Thus,
the reveamue change is greatest 1in the elastic case and
smallest in the inelastic casea

When demand is less eslastic than supply, Pe is greatex
than the Pe of the cases described abowe (Figure 2c).  Also,
when demand is more elastic than supply {Figure 2d), Pe is
less than the Pe of Figare 2a and 2b and is closer to the
original pre-tax prices |

Demand and supply elasticity estimates for seweral forest
products are noted to be relatisely imelastic (Adams 1977,
1876, Haynes 1977, Holly and King 1978, Holly 1§78,
Josephson 1975, Schuler 1978, and Vaaux 1970). = However,
Follain (1979) and Muth (1960) find housiang supply is
perfectly elastic--the short—rum situation assumed in this
study as shown in Figure 3. A Qgigg; the demand elasticity
is unknown. In this case, eguilibrium price will be PB', oz
Po plus the VAT.  Suppliers will not alter their prices ixp
the short-run. This assunption is often reasonable since inp
the short-rur, if the sale price for houses rises, builders

will be willing to build nmore houses, bat in a local market,

4 Figure 2a-24 show an eguilibgia ignoring the supply curve
skift. Figure la demonstrates the suppiy curve shift most
likely to occura



64

units Q' Q Q units

(a) Demand and Supply Inelastic (b) Demand and Supply Elastic

$/unit S

P' L

Pe L

Po —‘ !
{

P' p-ofm e — - (| D
f |
[ o
| '

Q' Qe Qo units Q" Qe Q% units

(c) Demand Inelastic; Supply Elastic (d) Demand Elastics Supply Inelastic

-Figure 2. Effect of Different Elasticities on Equilibrium Price.
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increased building activiity will snot drive wup production
costs. . Regional lumber markets will be ugaffected, aand the
wage rate will remain coanstant given a easonable assumption
of unemployment among unskilled laborers. The key is that
the housing market is disaggregated into geographic areasa
Summparizing, +the margimal <cost of bujilding a house will

often not increase in the short-run.

Model Construction

Total Structurai fodel. Three eguations are dewveloped
and coambined into a recursive system.

HS = f{PRSQFT, CAPINC, HORT, VAC, RENT)

SPPRIC £ (DFPRIC, LUMPRIC, HS)

REMOVAL = f (SPPRIC, PULPRIC, INVENT).
Housing demand 1is first determined endogenously, then
stumpage price is influenced by housing demand. Finally,
stumpage guantitiy supplied is determined by stumpage price.
Since the matrix of endogenous coefficients 4is lower
triangular, the model satisfies the structural reguirements
for recursive systems {Kaenta 1971 .

Initially, the specific market variables to be used as
measures of shift in southeran piﬁe stunpage  demand .and
supply, as well as housing coastruction demand axe

determineda. To do this, major factors influencing suy@ly'
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Figure 3. Short-run Housing Market.



and demand in these markets are identified. Criteria for
choosing these factors ianclude: A1) closepess of a
historical functional relationpship between the independent
and the dependent variables; {2) causality of the
relationships between the independent and dependent
variable; and {3) availakility of .data.  Ths <xpected

relationships are also identified a priori where possible.

»

New Housing Construction Demand Model. In formulating
the denand model for new housing, the models developed by
past researchers (noted in the Background) are drawa from
heavily. = The measurse for honsi#g demand or consuasptiosn is
the number of new single-family houses sold  multiplied by
the average sguare footage per house. The price oi housing
is an important predetermined factor traditionally linked
with the demand for housing. It has an inverse celationship
with guantity, therefore, a negative sign on the coefficieat

is expected.

Another factor influencing demand is per capita
disposable income acting as a general econemic indicator as
to whether houses are in desand. Since income has a
positive relationship to housing «coasumption, +a positive
sign on this coefficient is expected.

Hortgage interest rates are used as peasure of the price

of money, or the difficulty of borrowiag money in order to
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buy houses. As mortgage interest rates rise, 1ess aouses
will be bought. A negative sign og‘ the coefficient for
interest rates is hypothesized.

finally, a vacancy rate index and the rent portion of tihe
consumner price Aindex (CPI) are Aased as measures of
substitutes to pnew housing consuaption. The wvacapcy Aindex
has a negative relationship with housing consumption. The
more readily available old houses are, the less new houses
will be bought. A negative hypothesized iooked for og the
coefficient on vancancy rates. Qun the other hand, the rent
portion of the {PI measures the change ia peant prices, and
CAf Qricebop.a substitute rises, guantity of housing coansuned
will rise as well. Therefore,; a positive sign om thae
coefficient is predicted.

The function takes the following hypothesized form:

HS = bo - b1 PRSQFT + b2 CAPINC - b3 MOCRT - b4 VAC + b5 BENTI,

Southern Pine Stumpage Demand HModel. Demand for stumpage

is a derived demand (Foote 1958). The demand price of
southern pine sawtimber stumpage is endogenously modeled.
The price of a substitute good, Douglas—-fir Stuw@ageQ is
identified as a positiwve influencing facter on the price of
southern pine. Therefore, a positive .sign on its

coefficient is expected.
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The price of southern pine lumber is the next factor
%onsid@red as a demand shifter. Outpat price has a positive
relationsnip with the price of a product.  The sign looked
for on the coefficient for lumber price is positive.

The guantity Sf housing sold im sqguare footage is used as
a general economic indicator. As it increases, priﬁe of
stumpage is expected to increase. A positive sige is
predicted on the coefficient for the demand shifter.

The function is hypothesized to take the £folloming

structural fora:

S5PPRIC = bo + bl DFPRIC + b2 LUHPRIC + b3 HS,

Soathern pine

Southern Pipe
- sawtimber stumpage supply is seasured by removals in HB¥
{thousand board feet) of privaitely owuwned sSouthern pine
sawtimber.  The following factors influencing supply are
identified. First, price of southein pine sawtimber
stumpage is a predetermined varliabie shifting the guagtity
supplieds It is txéditionally econonically postiwvely dinked
to the guantity of stumpage produced. A positive sign on
the coefficient for price is predicted.
The price of southern pine pulpwood 1is also expected to
infiuence supply. However, the relationship of puipwood to

sawtimber has not been a prilori identified im the
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literature.  Pulpwood may be a competitor with a negative
relationship reflecting saytimber suppliers competition with
pulpwood suppliers for the same resource base. This would
lead to a negative sign on the coefficient for pulpsood
prices.  Altermatively, it may be a complement im production
since harvest of a sawtimber stand rarely produces sawtiamber
exclusively, resultiag in a positive linkage, and a positive
sign on the coefficient.

| Finally, stumpage supply is expected to ke an increasing
function of current standing timber inventory.  Stumpage
inventory must increase in order for wemovals to increase.
If not, the resource base %ill be depleted, 1leawing future .
supply in doubt. The sign on the coefficient of inveptory
is expected to be positive.

The function takes the following hypothesized forms

REMOVAL = bo + b1 SPPRIC %+ b2 PULRPRIC + b3 INVENT,

Fstimation Procedurs

Estimates for coefficients cn each of these variables are
made using simultanebu& estimation technmigques on a recursive
sSystem. . Although the matrix of endogenous variables is
lower triangular, satisfying the structural reguirements for

a recursive system, the matrix of the variance-covatriance
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teres is a priori @nknowid. The use of OLS in estimating a
recursive model reguires the latter matrix to be diagomai
{Kmenta 1971). However, corielation of the disturbance
terns is expected among egquations.

Therefore, t%o and three stage least sguares are used to
obtain estimates of the siructural pacauseters. The
analytically derived reduced forms are then estimated with
each endogenous variable a function of all predetermined
variables.

Estimates obtained fvrom both 25L5 amd 3SLS axre
consistent, that is, as the sample size increases
indefinitely the estimates tend to their true population
values. However, the sstimtes lack small sample properties
such as unbiasedness and minipum variance. Since .the saspie
used in this study is small, 28 obserwvations, the results

obtained should be interpreted with caution.



EESULTS OF THE ECONOHBIRIC ANALYSIS

This 4investigation resuits im short-ran price amnd
gquantity percentage change estimates for the southern pine
sawtimbgr stumpage market due to a price increase at the
consuner level, specifically the npew-housing level.
Emphasis is placed on directiomal rather than absolute
impacts on eguilibrium price and guantity. Although
absolute figures are reported, they .are meant to indicate
the direction and magnitude of impacts, not to suggest point
estinatesa

The data base is small, therefore caution must be used
when interpreting the results. A comrpilete summary of

statistics on the data set can be found in Appendix D.

Structural Estimates

Initially, both two and three‘stage>ieast sguares
estimation techniques are used to obtain parameter estimates
for the structural eguationsa. Subseyuent steps to estimate
the coefficients for the variables and the resulting
elasticities are performed using the three-stage 1east

squares estimates alome. 35L5 is used partly because of the
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improvement in standard error of fhe paramneter estimatesa.
Hore importantly, 3SL5 estimation technigues explicitly
account for correlation between eguations, therefore the
resulting estimates are more gfficient.

The estimates for 3SLS are {figures in parentheses below
the eguation are standard errocrs)

REMOVAL = ~— 322032 + 24380 SPPRIC - 267056 PULPPRIC

(1436152) {9574) (26786 1),
+ .061329 INVENT.
(- 002945)
SPPRIC = = 6.8253 + ..258532 DFPRICE 4 .278553 LUHPRIC
(8.998) {.034237) {-099114)
+ .56998X10-5 HSa.
(-56294%10-5)
S = 650230 - 36522 PRSQFT # 538.9 CAPINC

(1827527)  (9318), (156.7)

-338119 MOBT - 182695 VAC + 27436 RENT.
(54782) {73885) (5533)

The parameter estimates conform to @ priori expectatigons.

The sign of the coefficient for southein pine pulpwood price
in the southern pine sawtimber supply equation, which was a
priori unspecified, 1is negativea For the data used, this
indicates pulpwood is a competitior in the production of
sawtinmber. . |

All the intercépt estimates and the pulpsood price

coefficient are insignificant at any reasonalbe level of
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significance, having standard errors greater tham the
estimate. The coefficient for houses sold in the stumpage
demand eganation is only margimally significantly different
from zero. In general parameter estimates are judged to be
statistically significant if they are .at .least twice their
associated standard error (Relejian and Cates :1981).

When using 3S1S estimation techaigues, statistical
guantities related to least sguares procedures and tests of
hypotheses on regression parametesrs are no longer strictly
valid.  Therefore, the coefficient of determipatioa (B2)
measuring the models explanatory powser, and the Durbin
Hatson  Statistic (D¥Y)- measuring serial correlation «of
distrubance terss within each eguatioa are not reported.
These statistics, or some measure of them, are repocrted with

the analytically derived reduced form estimates.

Analytically Deriyed Heduced Fform Estimates

Hultiple endogemous variables iam the iandividual
structural eguations when using simultaneous estimaticn
technigues lead to difficulties of interpreting structural
coefficients.  Hhen interpreting am imdividuaal coefficient
using 2SL5 or 3S8LS, all other wariables ia the eguation
cannot be assumed non-wariant. Heance, a problesm develops in

trying to assess thke impacts of chamges in particular
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variables wusing the estimated structural coefficients.
That problem concerns whether the estinates depict the net
or gross effects of changes 4in their cespective variables.
To circumvent this issue, the net impacts of changes in
exogenoas variables on endcgenous variables <an be
conveniently assessed using the amalytically derived reduced
forms. . These forms can be used 1o predict the walues of the
endogenous variables since =ach endogenous variable is
expressed as a function of all exogenous .wariables {Kmenta
1971).  Conseguently, this estimation technigue is used to
obtain estimates which explain the impacts of a change 1in
price at the consumer level, on ali the endogenous variasles
in this model.

¥hen using this technique, each endogenous variable is a
function of all predetermined wariables in the strucural
equations.  The matrix of predebermined variables |is
multiplied by the inverse matrix of endogenous variahbles.
If a predetermined vapiabie is omitted from .a particular
equation, it is the result of a Zerp estimate £for the

coefficient. The reduced form eguations ape: .

RENOVAL = - 398076 - 267056 PULBPRIC + ..061329 INVEND {1).
+ 6303 DFPRICE + 6791 LUMPRIC — 5075 PESS(OFT
+ 74.88 CAPINC - 46985 MORT
- 25375 VAC + 3812 RENT.

R2 = .984.



SPPRIC = - 3.119 + .258532 DFPRIC *+ .278553 LUMPRIC (2).

208169 PRSQFT + .003071 CAPINC — 1.9272 MORT

HS = 650230 - 36522 PRSQFT + 538.9 CAPINC (3)

- 33811719 HORT - 182605 VAC + Z7436 RENT.
82 = .893.
The coefficient of determimation (K®) 1is <calculated by
first determining the corzelation betuween the actual valus
of the endogyenous variabie and the predicted value using the
estimated coefficients. R?2 is the correlation term squareda. .
To determine the sarial correlatiomn uitﬁiﬁ an eguation,
the non-parametric rums test is performed on the residuals
of the actual wvalue and the estimated value of each

endogenous variable. The results are as follous

Egquation (1) Zobs = —-2.98
Equatioam (2) Z0bs = =2.57
Eguation {3) Zchbs = —3a07a

The statistical evidence indicates the presence of serial

correlation in each of the derived reduced-form eguations.3?

5 An attempt was made to correct for .autocorreiation using
ordinary least sguares estimates ip a Koyck lag correction
procedure. However, after  the .analytically derived
reduced forms were recalculated, the nop-parametric ruus
test on the residuals indicated serial correlatiom mithin
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Elasticity Impacts of the Price of Housing

The analytically derived reduced form gstimates result in
impact muaitipliers in each eguation. Therefore, the point
elasticities of the predetermined housing price variabkle can
be determined for each of the endogenous variables.

Tygicali&, point elasticity is measwured 4in terms of a
ratio of the percentage change in guantity ({g) of the
variable in guestion to the associated percentage change in

price {p), or

{rg/q9)/ 0 p/P). = E {4)
{(Ag/8p) - {(p/g) = E (3)

The first term of equation {(5) 4is the impact muliplier {(H),
which measures the impact on the endogenous wariable of a
unit change in the value of ths exogénous variable. TIhis is
the <coefficient for houmsing price Ain the estimated
analytically derived reduced forams.  The specific eguatioans
for housing price elasticities are

E(RENOVAL) = H (1) (PRSQET/RENOVAL)

ii

E (SPPRIC) M{(2) (PRSQFI/SPPRIC)

1}

B (H5) M(3) {PBSQFI/HS).

each eguation.



Point elasticites are calculated using the available data
for awverage and 1882 figurses. For example (using 1982

f£igures):

E(REHMOYAL) = (-5075) ({$17.1722 per HBE/19,251,463 HBF)
= =, 004527
The most recent data awvailable, ~ 1982 figures, are used

assuming the VAT will be inmposed when prices and quantities
are most 1like current figures. Heace, 1982 data are a
proxies for prices and. quaptities in the year the tax is
imposed.  Average figures are also used, since a regression
line wxill always pass through the centroid of the data
Therefore, these figures represeant aj actual poist on the
line estimated by the apalytically derived reduced form
equations. . The results can be seen in Table 5.

Two things are notable in the table: first, the
difference in magnitudes between <1982 :and average figures;
and second, the differeance in magnitude between endogenous
variables, or the levels of #the recursive system. iIhe
former is due to the wariatiop within each data series. The
latter is partly due to tﬁé market levels and partly o tiae
short-run nature of the nodel. At the retail lewvel, the
consuner has demand substitutes. For exawmple, the housing

consumer may choose to rent, tc buy an old house, or to stay
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TABLE 5

dousing Price Point Elasticities

 Elasticities
(pezcent)

Endogenous
Variable 1882 Average
New Single-Family -<%400739 —.848441
Houses Sold
So. Pine Sawtimber - 071434 -.082728
Stumpage Price

Stumpage Quantity

—————— o s s o
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in his current position when ne% housing prices rise. On
the other hand, especially in a derived demand situation,
the primary market may have no substitutes.  The lumber or
plywood producer aust Lse stumpage. Therefore, whkile the
demand for housing is only slightly imelastic, the demand
and supply of stumpage due tc price changes for housiang is
very inelastic in the shpxt-xuﬂg; The decrease in changes
is alsc due to the fact that this is a shopot-run ana
changes., 1Imn the forest products industry, it may take
longer than one year to transport the effects of housing
price changes to stumpage prices, and even longer %o

stumpage supply yuantities.

Inpacts of a Lhange in Copsumer Price Due to VAL

v

Onder the assumptions set ferth in this study, +ithe VAT
will be an add on tax conmpletely shifited formard to the
consuner in the first rounda. The short-run gffects of suca
a price change on the housing and stumpage market can be
measured using elasticities.. Phe definition of an
elasticity states that a one pexcent change imn price (of
housing in this case) will yield an X percent change in the
level of the wvariable in guestion.. X eguals the
elasticities calculated earlier. Thus, a oasg percent VAD

rate will lead to a .99007 percent decrease in the guastity
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of housing sold, a .0715 percent decrease in the price of
southern pine sawtimber stampage, and a 0045 percent
decrease in the guantity of stumpage soid using 1982
figuresa. The interpretation is the same using average
figures.

The impact of VAT op the private forest industry can be
neasured as a decrease in sStumpage revenue. For all of the
South, as defined by the data, a one percent VAT would
approximately result in a .076 percent decrease 1in gross
revenue due to the stumpage owners. This is calculated by
first using the elasticities to find the actual changes in
price and guantity for specific data.  After a nes revenue
is determiaed, the percent change is revense is calcalated.
The actual magnitude of the decrease in revenue will differ
for each land owner depending on the price he <can get for

his timber and the gumantity cut from his stand.

Senpitivity of Impact to Diffevent VAT Rates
Several VAT rates have been suggested for use 4in the
fnited States.  Furthermore, om a contipguum, any rate may be
choosen if the VAT is implemented. Sewen possible rates acre
depicted in Table 5, demonstrating the differences ia
chapges of each for the endogenous variables and gross

stufpage revenuc. .
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TABLE 6

Percent Changes in the Endogenous Variables

S0. Pine S0. Pine South-wide
Housing Stampage . Stumpage Stumpage

YAT rates Sold Price Quantity Revenue
{percent) {pezicent) {percenl) (pergent) {perceut)

i ENE AT X S

1 1982 - <9007 - 0715 - <0045 - <076
Average - 28434 - 20827 - L4077 - #0506

1.5 1982 1..3511 . = L1072 - 0068 - 2114
Average - 1.2727 - 1241 - 0116 21357

A
|

2+ 35 1982 - 2. %1167 - 1568 - .010% - 1788
Average - 1..89938 - » 1944 - 1Bz - 22325

5 1982 - 4.5037 —= 3575 - .0226 380
‘ Ayverage = 84,2422 - - 4136 -~ »0388 - 45271

Average - 8, 4844 - 28273 - <0773 - »90335

15 1982 -13..511 —1.0724 - 0679 -1..139%6
Average ~12. 7266 —=1. 24095 - »1153 - 1.3554

20 1982 =18.01438 -1.4299 - JH9D5 -1.5191
Ayerage —16. 56838 —=1..6546 - 15486 -1.8066%

*Assunes full forward Shiftimg of VAT s0 a one pensen&age
change in VAT is amnalagous to a one percent imncrease ia
housing prices. .
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Though a one percent change 1is the seasure of slasticity,
it is also the rate suggested by Feldstein in Busiusess geek
{June 1983). Reckers and Bates {1580) meﬁtigaed a 1.5
percent VAT. The Single Business Tax Act {#ichigan 1875)
now uses a rate of 2.35 percent. The Tax ﬁestructurigg Act
of 1979 recommended a reduced rate of five perceant and a
normal rate of 1 percent {Price Waterhouse 197%). Fisnaily,
the VAT rates used in the EEC zange from 10 to 20 percent or
more on normal goodsa. Specifically in the United Kiggdqu
which has been the European experience mnost exteansively
studied by American economists, the VAT rate is 15 percent
{Price Waterhouse 1579). The rates sugygested in the Tax
Restructuring Act and those used inm the EEC are linked to a
substitution of the VAT for amnother tax system. Since it is
now expected that +the VAT will mexely be added on to the
current tax structure, which is the assumption of this
model, a low rate is predicteda

The impact on the endogenous variables increasss as the
rate of VAT increases, assuning the elasticity remalans the
same throughout. The figures in Table 6 are calcuiated
simply by multiplying the elasticity which represents a ong
percent VAT by the other suggested rates. .

R X E{1) =¢C

R = rate of VAT ,
E{1) = elasticity for stumpaye supply eguatioan
c = new percentage change due to VAT,
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or, for a 1.5 percent VAT, the percent change in stumpage
removals 1is

{1.5) {-.0045) = C

Since elasticities are based on infinitesimal <changes,
large VAT rates would lead to increasses in the vaxiagce
associated with the elasticities. Thus, although the change
in price and gumantity at the housing dewel is nearly egual
to the amount of the tax, Ahe short—run effects at the
stumpage level are small compared to ithe Increased revenuae
obtained by the government.

Other VAT rates which may be imposed on housing sales are
a regualar exemption and a reduced rate. As demaastraté&
earlier, the special treatment at the consumer lewvel would
affect prices. . To determine the change in sales price,
figures f£for the price one market level earlier arTe

necessary, specifically the cost of comnstruction per sguaze

foota Elasticity estimates would not change, but
calculatioa of VAT impacis are more conplex since the price

sould not rise by the full tax Iate. Computation of these
impacts on the stumpage level are beyosnd the scope of tais
investigation.

Table 6 does not give the <revenue change for agp

individual, however individzal landowners can estimate their
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own short-rtun decrease in revenue using these calculations.
First, &he can determine the percent changes in stumpage
price expected <£from the VAT xate being proposed. . He may
then wmultiply his expected post—-VAT price by expected
BEBF/acre of sawtimber hatvest to determine his revenue. The
ratio of the difference between the pre-VAT Tevenus and the
post-VAT revenue to the original cevenue per acie is the

percent change in the landowner?s rCevenic.



SUHEMARY AND CONCLUSIONS

The goal of this study is to wexamine short-run impacts
upon private forest mapagement in +the United States, 4if a
value added tax (VAT) were iamposed. Af ter weviewing the
VAT literature, an econometric model is developed to examige
the effect of a VAT-induced increase in new housing prices
on the southern pine sawtimber stuzpage wmarket. MNew housing
is assumed to be representative of alld forest products.
Similariy, southern pine sawtimber is assumed %o be
representative of the stumpage market.

In addition to dissatisfaction with the current federal
deficit, many tax experts are dissastified with the curreat
taxing systems. . The VAT has been considered for use
nationally several tipes, but has pever been imposede.
Heanwhile, forest economists are also secking more eguitabls
systems of taxation for forest lands. Thaerefore, it seens
timesly to examine the possible impacts oy forestry if a
value added tax were imposed tc solve certain tax problemns.

We first define the VAT as a tax levied on the increase
in value of a product or service at each stage of the

production and distribation chain. It 4is a itax on wages,

86
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interest, reants, profits, and other factors not received as
taxable inputs.

Three types of VAT existz national inceme type, gioss
national product type, and coasumption type.  The thizd is
used exclusively in the European Economic Community {£EC) ,
and is the one most likely toc be imposed on a federal scale
in the United States beéanse it allows a firm toc recover tae
full amount of the VAT paid on capital goods at the time of
investunent. This investigatioan singles out the consanpticn
type VAT calculated with the invoice method nader which the
VAT is added to the product price on the invgoicea

A uniform VAT rate on all products is rarely applied.
Common adjustments to the VAT rate include a reduced rate, a
zero-rating, or a normal exenption. These adjustments will
onlylaffect the consumer price of amn item in the short-run
if it is applied at the consumer leved rather than at lower
marxet levelsa.

On the basis of the European experience and .tihe Tax
Restructuring Act, multiple rates and exemptions would
probably affect private forestry if a #AT were imposed in
the United States. Many intermediate <forest prodacts,
production factors, arnd consumer goods have reduced rates in
Burope. = Special treatment alleviating the bookkeeping for

timber growers is also applied is many countries. This



88

treatment was adopted after the VAT was already in place in
the EEC. To date; no such treatment has been sugygested in
the United States.  #Heanwhile, Americap economists hawe
suggested either a redaced rate or normal exemption for
residential real property and other necessary g¢oodsa.

A firm's adpinistrative burden from .the VAT waries
depending on its level in the production chain, the size and
sophistication of the company, the tax raie.agﬁ the number
of rates, the invoice format, the reuwnittance procedure, and
the sales method {cash or credit) . The administrative
burden on private Iforestry would differ depending oa the
same <criteriaa. Forestry has the fall range of
entrepreneurs, integrated and nopnintegrated firms, large aund
small operations, corporate and priwate firms, even
individwal land holders.

When the consumption type VAT is applied uniformiy, the
tax is neutral with respect tb consumer «choices, Jlabor
intensity, production efficiency and debt financing. gany
economnists consider the VAT regressive {having a greater
burden on lower income groups) anless altered in some xay
for basic necessities. Therefore, a trade-o0ff occucrs
between regressivity and neutrality.

calculated using the Jinvoice method, most of the tax is
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shifted forgard. When substituted for another tax, price
effects can be minimal to npone; but if the tax is added on
or results in higher aggregate %tax revenues, consdmner
product prices are expected to rise by the full amount of
the tax in the first rounda. Several ecopomists pote that
the shift depends on the elasticities of supply asd demand
which is the subject of this inpvestigadtion.

Little empirical work has been dope om VAT impacts. Past
studies deal mainly with opatiopal price effects and
ipflation. Aaromn (1968) examiaed price effects, industry by
indastry, using the GNP type VAT. HOﬂever; our .study ds
concerned with effects of new residential housing price-
changes on the landowner or timberowner's expected prices.

Using three stage least sguares and analytically derived
reduced form estimates in a three eguation recursive nmodel,
the short-run analysis yielded housing price elasticities of
new housing demand guantity, of southern pine sawtismber
stumpaﬁe price, and of sowuthern pine sauwtimber supply
guantity. Short-run supply of =new housing is considered
perfectly elastic in this wmodel. Point elasticities for
each of the above variables are derived using 1982 aad
average data. The price elasticity of housing sguare foot
consunption is —.301 percent for 1?82 and —.848 percent oves

the average of the data.  Thus, for 1982, a one perceant



340

increase in housing price mould idead to an =estimated .5
percent decrease in square footage of new housing coasuzeda.
In the stumpage demand eguation, housing price elasticity of
stunpage price net of VAT is —.071 percepnt for 1982 and
-.083 over the average. Similaxly, the Lousing price
elasticity of stumpage sapply is =-.004 pezcent for 1982 and
-.008 percent over the average.

To measure the price—changes at the stumpage level,
percent housing price-increases are set egual to differeant
VAT rates. The individmal landowner can determine shori-ran
gross reveanue using the rate grgpqseﬁ to find expected
stumpage price-changes, 2.9 . (VAT .rate) {housing price
elasticity of stumpage price) = expected percentage stumpage
price-change. £ Specifically, a five percent VAT yields a
short—-ran change of

{(5%) {—-071%) = -.355%
in the southern pine sawtimber stumpage price. The percent
changes in stumpage guantity are for the South overaila. In
a competitive market, weach individual would be able to sell
as much timber as he wvapted at the given price. Thus,
expected price multiplied by guantity eguals the new
Stumpage Teveaue for southerna pine sawtisgber oWners.
Although these estimates appear 1to be precise guaatities,

they should only be viewed as general directiomal
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indicators, i.e. wve could expect a relatively small decrease
in stumpage pricea. . |

Therefore, this model implicitly depicts a shift din the
demand function for southein pine sawtimber stumpage due to
a price change for new single-family housing in the short
run. The shift is swmall cgapared to the increase in housing
prices due to the ¥YAT.  Because this model depicts the very
short-run, the housing market remains in diseguilibrimwm with
an excess supply {see Fig. 2e)a

It is difficult to speculate on the lionyg-run effects of a
VAT-induced housing price change on sStuBpagea. Perfect
elasticity assumed for the short-wzun housing supply curve is
not expected to be maintaired in the ioﬁgfra@, Anstead an
upward sloping housing supply curve is expected. After
housing prices are first increased by the VAT, suppliers
with a surplus guantity will reduce their prices. Soume
suppliers operating at the wmazrgin may then drop out «of
housing production, resulting im a leftward shift of the
long-run supply curve {See Figaure l1a). The resulting change
in the guantity of housing sold is less than in the short-
run case nodeled. Therefore, ihe effect on stuapage prices,
suppliy guantity, and revenues could be evesn less in the

long-ran.
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Cn the other hand, the moded is based on a price increase
in the housing market alone. A VAT on all consumption
products and services, may depress new housing coansumption
further., This could decrease eguidibrium price and guantity
for stumpage more than estimated herea.

Additionally, in the very long-rumn, techuology may change
and with it the traditionpal forams of housing. A VaT—-induced
price increase may stimulate a technology change leading to
lower production costs for single fami&g houses. This would
shift the supply curve to the right and resuit in lower
housing prices and a greater guantity sold.  As the denmand
gquantity of new housing iacreases, Stumpage prices and
gquantities could rise.

Based on the short-run analysis of the new housing market
alone, omne can speculate that a VAT in the neighborhood of 5
percent womnld result im an after-itax southern pine stumpags
price reduaction of about -.355 percent. For a tiaber
grower, such a small change in price would have little to ne
effect upon investment patterns and rotatiopn lengtha. The
magnitude of the price-change compared to risks invoived in
forestry suggests that dinvestment patterns would not be
substantially altered by the isposition of thz VAZ. As for
harvest age, Broderick, et al. {198.2). state that a

substantial increase ip product prices bDbrought no chaage in
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optimal ioblolly pine rokation, since the forest value
growth percent was changed iittle, when given stable prices
at rotation age.

Precise VAT impacts on Jland use patterns are
indeterminate, but are not dikely to be sabstantial, at
least not im the short—-run, at the lox VAT rates commgnliy
considered in the United States. land use is dictated by
relative bid prices which various eaterprises can make fox
land (i.e. net present value of future income).  Based omn
the short—-run results of this.siﬁdy, ong would expect that a
VAT would slightly reduce bid gprices foxr forest landa.
Similarly, @& universal VAT would alsc tend to .reduce bid
prices generated by competing uses such as agricalture, thus
having little impact on relative bids.  #hat 1is curcently
highest and best use on a given tract is likely to remaib so
after imposing a VAT. Hoere detai&ed:yteﬁictiqas» wourld

reguire a more complete apalysis tham was presented herea

Besearch

Faiure
Although the model?s conclusions are resbricted, it camn
lead to further eampirical research on VAT impacts.  Birst,
the scope of the model was Scaled down from all of forestry
to the wmarket for southern §i§e sawtimber in housing.

Further research could expand this to all species in all
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possible forest products. in addition, price-changes for
housing alone are modeled. — If VAT-induced grice-increases
for all consumer products sgere considered, stumpage
consanption could be further depressed.

These lipitations are due partly to inadeguate data. .
Future research would be enhanced if @ larger data series
were available.s Another limitation of the data series is
information ‘cancexning the syuaze footage cost of
construction. . ¥%ith this inforwation, the wmodel could
incorporate a reduced rate or an exemption for residegtial
housing.

The imposition of the VAT is limited to an add on tax inp
this model. In further research, provision could be made
for the substitution of the VAT for .amother tax such as
corporate incomé, or social security taxes. In addition,
the benefits of the tax cevenue is omitied herc. Furthex
research could detail possibie expenditures by the goyernme£
and how they might effect forestry.

To guantify the impacts of a VAT on xrotation iength,
investment patterns, 1lorng term wood output, intensity of
management , and forestry empioymamﬁ, a long-ran model must
be specifieda. Each structuaral egquation needs dynamic
elenents, 2.9a. lagged wariables (Heisn 1580), and the

assunption of perfect elasticity in short-ruzn supply nmust be
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relaxed.  The logical extension of research is to develcp a
dynamic model incorporating muliiple market levels and all
possible substitutes and complements. Such a model could
determine long-range impacts, simulate a multiple rated VAT,
deternine effects of wvaryiang price changes in substitute and
complementary goods, and iscorporaie all possibie uses of

stumpage.
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Appendix D

SUANARY OF STATISIICS ON DARA
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TABLED.1

Summary of Statistics of Data

VARIABLE MEAN STANDARD MAX TMUM MINIMUM
- DEVIATION VALUE VALUE
REMOVAL 12505358 .464 3925244.3791  19251463.000  7368651.000
DSPPRIC . 47.915 17.5627 97.093 29.085
DPULPRIC 4.421 0.3931 5.042 3.791
INENT  209361876.786  56126769.9993  306597480.000 145688740.000
DDFPRICE 70.705 46.7796 181.417 25.173
DLUMPRIC 114.121 16.6025 155.885 96.448
HS 819673.882 . 275166.3053 1421000.000  383886.107
DPRSQFT 19.042 5.9513 37.424 14.813
DCAPINC 2765.287 463.3000 3388.434 2074.813
DMORT 5.876 0.6364 7.266 4.893
VAC 6.786 0.4560 7.600 16.200
DRENT 94.795 9.7106 105.528 76.432




The vita has been removed from
the scanned document



	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127

