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SHDftI'-RU N HlPAClJ OF ,:IfLE VlU,UE ADDE.D :I'l\.X 

ON FOREST PEOIHJCil'S 

by 

Karen Ros~ D' A,nge1,,o 

{AB.S'l:BACT) 

As the federal d 0eficit ris9s ;in th-e United States, 

interest in a cousumpt.io:n tax sysStem ;0.r t11.e value added tax 

(VAT) also increases..' Th.is investigati91Q attempts to 

determin,e the short-rmn i.mpact.s of a v:,alue added tax upo11 

private forest II\anagelll(;Il.t. A li te:ra tu.re .c:ev:iew inves.tigatE!s 

the theoretical ecqno.mic im;pacts of a VAT a;pd experience 

with the ta:x in ,other c9u11t.ries.. :llhen, s:.r1ppl.y a.nd .demand 

functions in no·th th0e sout.11ern pi.11~ s.a~ti.mber .stumpage a11d 

new sing.le-famil_y housing .sectqi: are · empir.icall . .y d?riv~d .. 

These functions are used to detecroine thJe sho,:z:t-.cun. housing 

price ela.st.icities of the guan·tit_y of .h:ous~s sold .a.nd the 

pcice and quantity of stuI!lpag~ sq.1.d,. from this, the im_pac:t 

of a v,AT-induced housi.qg pric~ change is df:!·termined, and 

simulation with di.fferent v;AT rates are pecficr11.1ed.. Based oro\ 

J,.ousing markets alone, it is £oun.d. th.at a V,.AT is likely to 

cause a silort-:r:un reductio_:n in sa~t .. imber: stUlli)pag,e price and 

,3:uantity d,emanded .which is less thaµ l.;llO perc,ent of the llA'f 

rate,. 
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Several taJCing systems ip the United stat~s aff.~ct 

p.ri vate forest Land use and timbe;r sal~s. 2.hps~ t.axes 

include prQpertf taxes sucl! a.s p:l;'.od:uc:t,i.,;vi.t..7 and yi.eld ·t,axes;. 

death taxes, individual. incom~,- a:q.d cp.;cp.qrate i:nco, . .me :ta.xes. 

Many tax ex.pert:s are not sa-J:isfied iWi,th ooese ta:x:in_g 

systems, particu.larly cqr;pqz;at,e, and i.I\dfi.vidual i.ncome taxes •. · 

Some feel direct. -tax sys~ms Jfith p.ro.gres.siv:e, s,tl::uctur,es 

distort market decisiops :wh.ile ;IlOt y:i.el.ding ~poitg1) r~VEHlll~. 

to .balance the budget a:t lqwe.r tax rates. (-4igb,er tax rates 

magnify the inequities 9f any :tax} .... ·• indirE=ct "tax sxst8:.m 

which. has been consi(lered se.Meral ti~~-s fq.n use na:ti9na.ll_y,., 

but has never been i~posed., ,is a va.la.e ,.adlied tax (V:.;AT) 

system. J ~his system has .recepil,y .be~n ,a.dop.ted by the 

E:uro,pean .Econ_o~ic C 9mmun:i.:ty (.E.BCl!, in ~veral oth~ 

countries, and in the s,tate o.f Mrictti.gan fi: . .i-rst Direct.ive 

1967 and Michigan 1975), .. 

'.The tax on value added is .l~vi~ a;t each, .stage of ttte 

production ,.and dis;tribatiq!,l _ cJale I ba:.Sad Q!l: tl!.te incr~ase in 

value of a product pr service as it is hgug~t. a.nd sold. Fon. 

the :tax ·to remain neutra 1 in ·t~rms o.f ;mar.ke.t .de.cisiqns,,, i;t 

1 
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should he imposed at a fl.at rate in the sanu:i filan.ner as a 

sales tax, however, every sa.l~ i.n the c.haiq is charged t.he 

tax {instead of only retail sales).. ~he ,gqv?rnm~.1Jt cn,a·cges 

p.roducers the tax at each, leYe.l, so the prqduc1;r will 

collect the VAT fro.m t~e ln1ye:c at i:l1e t:im~ of sa,le.. The 

producer t.h.en deducts any VA.ff he was cha:Dged w . .b,en, h,e 

purchased the taxable inputs necessary to .mak.e tne prqdu.cb.. 

The balance is ,paid to tll,e g:qverrun~:nt.. '.ihJa effect is to 

impose the tax at each st.age qr p.cqduc:t.io~ 0~1 th,e sulli qf 

wages, int.erest1 rents, pro~its, and other £actors not 

received as taxable i.niu1ts---he,qce, a ta,x on value added. 

A .study of value added tax;atio~ is E;sp.ec,ially tim,ZE:ll:Y .IlQ\i! 

as the national deficit i:ncr~a.ses.. Politicians and 

economists are heginniµ.g to .migges;t .Ile'.~ ways of .balaijciu.g 

the b:adget ... Several times i~ q.ur i;a.ti.oll,!·1 s poli"tical n,;istory 

the VAT system has been suggested,, most. r~cE:ntly with the 

Tax Restructuring Ac-t of 1979. Lt ha.s al ways sparked 

controvers}l', and has never been il.l\p,lEHll:€.~t.ed"" 

Othe.r exa.mples p.f current :inter~st i;ricLllde a ;suggesi:iol! 

by I.ester 'I'hurow {1981)., PJ?ofessor q.f 1Ecou91uics .at MIT, for 

use of U1e VA~ to 1teform the social .sec.m::ity s_ys:tem,. 'Ihe 

most recent doctoral d;isertation co~cer.ni.ng the, VA'JJ, 

completed i.n 1982 (Bebhun),, attelll:pts to establish tl},e 

poli.tical climate in ~.hic.h .ne;l! taxes Mer:~ ado;pt~d .by 
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Congress in the past. 

a VAT might be passed bJ Cq~gr:ess. _- AcGeptal}ce qf the 'V,AX ,is 

:found to ,d"~pend on polit.ical ~ce.ssi ty ti.. e. a ;major fiscal 

cri.sis, or t.he i.mpaementatiop 9,f a ne·»( s~cia.l _progca:ml .. 

According ·to th:is stud:J,- :ti . .mipg _ i-.s th~ main st~da:r.:·d .fQr 

good tax. __ Fipa11J., Mart.in ;Feldst.ei.n; chairman of -the 

Meanwhile_, a nat:iog,al studf group :fou.qd t~at a:mon9 25 

forest econoilllic researc.h pli!Q-b.le,ms, :lhE!,, _f qJ.l{n,i.ng, ranke,d as 

third in i~portanc~ 

Develo.p recomme:ndatio.gs f,'!J: mo:re ~c§uita.ble s,_ystems 
of taxatipn .. ..,,. fo,r fqresb .la~ds fUS-DA 19'.U3) .. __ 

Also. a task fprce of 'bhe abo~: study g:roup. :ce.comm~nded that. 

a major g o.a.l .for :for est ~cQ-,fl.:QJRics r.esea;rc h by t .Q.t; u ... s,. 

Depart.ment -of Agricu.lture a~:d 4lJJiYe,;rsitie,.s :.should be to. 
determine the eff.t3cts qi; pub.lie p~liqi~ <>,;~ the 
productio~1 -.o.f ti.mbe:r £.ro;m plJb.,:Li,c aqd pLiarat~ lands 
(US;DA 1971l) • 

Compau y, Ltd., stated 

it .is 9-tllY b_y cqps.id~.iti.µg -S~pifjJc ?f;[ects gf V,A~ 
on individual industries -that it "!i11 be po.ss;i.b.le 
to bui.ld a cgn..st:cJ1C,tive .b,~y 9f klnowlre:dge about 
vh:a t will · be -U1e fn.ll imp-..licat.io]!.s q;f. wh,ate¥er 
syste.m 9.r whatev;er rate..s may be jJ1tpo.s~;;d in dne 
cours~ (KingslJ-ott. l96:9J. i 
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_.Q!ljec;tt~,es 

The o-veral.l ohjecti ve <lf th,.is '5tud,f is to examine the 

probable short-run i!llpacts u.poll. pr,ivat.e .fqre,st. ma:q,agenHimt in, 

the southeas·tern United States. ii: aJ.. va,Lue adde.d ta.x vere to 

be imposed ... Elllph.asis is on determini:ng cLirecbiona1 rather 

than abs·olute impacts qn egui.libri um J?.ric~ a;nd quantity Lr~ 

tne stumpage market .by tracing. h_y.pqt.hetical VlVI-im.pa.cts 91.1 a 

major wood-using consulile.r go~d.: new re,side,qtial ll,ousiI\g,,. 

More sp~cif ic sub--obj~ct.ives a.ce: 

1.. To conduct a tborqlllgh lite,ra·ture revi.ew. deterillining 

(a) .how fo.restry and fo,cest pr,oducts a.re ti:ea ted b.;y 

the VAT, and how it ffl.ight be :levied o;n f;grestr.y il!, 

the United St.ates; {bl what the administrative 

burdens of the tax are in terl!Ls of cash flow and 

bookkeeping .. ; aqd .fin.al.lf., (c) ll hat the econo.mic 

effects :are in terms 9.f µelita:ali ty1 ,equ:it.j{1 shifting, 

incidence {who pays}", aq.d pcices~. 

2. To determine th.~ poss:ible s11<0rt-run effects of V.AT-

i.nduced changes in .p.,ew ho<as,.ig.g ;pric~s on p,rices and 

quantities qf squ±h~rn .pine sa w·timbe,-c st.um.page sold., 

3,. To estimate th:rq s~nsirti:vitry of these pE~dicted 

impacts to the .1ev~l pf the VAT .. 



ls12I!~!!. 

Following a ..lit.erat~:ce re:v:.ie,y ilJt..o Sf;veral ,asp~ct.s of ttte.. 

VAT, an econometric .model .i.s de;veLop.~d -t.9 €!:1':amin~ -tl;e su_,p.ply 

and demand of southern pi;q~ sawtfimber stum,pag,~ and pe~ 

singl~:fam.i.ly ~ousin,g. In tl,\~s :se,,c,tiQti, the J.ata base i.s 

described, the mqdel . i.s. sp~.i.f,i~d and ,f.inal.ly .,- t~e 

es·timation _procedures used i.q the ap.ad,J:sis a:re d:~sc:cibed. 

Supply and demand funct:.i9.n,s. in bot..b, t.ne, st,u1rpag~ a.n,d J1Qusi.pg 

sector are efllpiricall.l_y de,,1:i,ved:.: 

Short-run -- im,;pac.t: el.as-t.iciti.es a£ :the price ,of ~qus~s sold 

are determined .fox tl!~ qua.ntit.y oli ho.,uses soid iplcus ·the 

price and guan tity -9.f stn,mp.age, s9l:d. Eltc;>ll tqis,. th~ ,.illl,pact 

of a housin9 .price chapg~ ca used h.f th.:~ ic11tpo . .sit.iqp. <>f t.11-e 

VAT is determined. :Fnr:tJ:u~r, .si.ma,lat.;;iqn.,s w.i.bh d.i.f:f~e.n"t 

value added 'tax rates arE:1 per-15:ormed&.. Fina.i,1y,., tll,e re.sults 

are re viewed, i,mp:.li,cat:.ions o.f t.l}e tax are Slll\Ullar.ized a;nd 

conclusions are dra:wI}. 



Histoi;a 

T.he concept of a value adde,d t.,ax :was o,rig,ina,ta.d b}J vo~ 

.Siemons, a German ecol,'!o~ist. i p 1918 to rep.lace U¥e p.~v ly 

estab.lished -turnovi?r tax.. ~1!,e, tum1over or cascad~ ta:x: is a 

tax ch.arged every ti.me t4e ma.te.ri.als or: prpduc·ts cqange 

hands. The tax is charged on the ,fall 1EaluE:e q:f t.he p:t:Qduct, 

including taxes pr~viousl:y: pa.id,. .I.nc.J. urJ.iD.cg p;cior taxes in 

the ta.x base causes .a cascade e.ff:ect, which res11.1ts in a 

di.fference .in effective ta.x I:<Ltce:s d~;.pen,dxi1,;tg on th,;e €txtent o:.f 

vertical i.11tegrat.io11 ip an ind.ustry qr :firm. Cq~se.,1u~nt.ly, 

the tax content. cannot be accuI:a,.tel.Y ,measured i:Q. fi,qal 

product pr ice,. This ca used pi:oble,ms .i,n; interna t.iqnal trade 

since the General AgrE:;ement oq 1'.arif;f:s a:qd Trad-e (GAT'.I) 

al.lowed indirect tax ;reba.tes at 1>0 .. 1.iier . .s., wh.c:ile the a.mount of 

tax o:n a p.art.icular p.roduct at. the b,:<lt:dei; wa.s u,nce:rtain .. 

However, . the turnover tax ga,i,ped ~i.d~.spre,ad p9puJ,arity so 

that no tax on value added was i~posed untJJ. 1954.. At ;that 

time, France adopte,d a limi t~d f o,:rm Pt the VAX, primarily 

app.licab.le to transactions by manu£acture:cs a I)d ¥hole..sale>.ts 

(Smith g! al,. 1973} .. 
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The VAT ¥fas pr,92osed if tp~ Un_ited .state.s as ear:lyc as 

1921,, then again ip. 19:43,, and :;lli 1l979.. .In nhe m~a:q.time, i:h~ 

Broo.king.s Inst.itutio:Q ;.cecpm.ltle~ded a vaLue ad:df!d tax fqr llS~ 

in the states of .Alabama a;p.d :Eo,va,. Fj.J}-al.ly 1 t!lici\i,ga~ :was 

the ;first to a,dopt a modiiiied £.9,r111. pt the VA·~ ."i,n 1953; 

however it (Was repealed i~ 196{1 - (AG:I.R 1878'1-

The ·turning po.i11t 1fqr YA".D legt.slat;i.01 ~as in 1967 11he4 

;the European ECO:{lOJl!iC CQlll,.lllUrJl:i.ty {:EEe),, qn the 

recommendations of the · Neu.mark C9111.miss;iq~, a ~oJ£1dn.g .. grqu.J? 

investigating tile ha.ruuo~iza..tiq:,~ .o_f ·ta,jx s9stems i.JI tJae 

community, issued a directill~ o.bl;igin;g a.ll EEC lllE;lllbe,us tq 

adopt a VAT. 'l:hi..s di.rective ~;utli:·ped saihe g:ene.ra.1 charact.er 

qf the YAT., but let rat.es ~d th,.e details o.f t4~ tax .be 

determined by eac~ cpunt,c3 ,,i t,J;l itt..s Qil{Il, p.o1:ktical a!ld 

economic problems (First Directi»-e l961 and S,eco:p:d Di;.c~c:tiv:e, 

19,67). , Since thec11 man1 Europe.an cquµt:cies hav? adqp.te:d t..b.,e, 

taxing system, as ~ell as so . .m~ ,Sc~anav. .. ia:g.. coant~ies. 

The JJnit.ed Stat~s cqp,tLI\Ued to be ji,4:q::i,r~,st~d ill t4~ iA1:, 

funding sev;eral studi~s of the . 'ta;X.. Ln 1972,1 Bresi:ilel},t 

Nixon asked an . Advis<,t.ry Coiltl.il,iss;io~ ,~ . .q Iqte.cgo~~1:11me,:ut 

Belati.o~s :t.o S'tu,d:y the VAT as a ,m~ans q;f raising reveI!'Il~ tq 

help finance local schQ:o1.s and: t.q~D:f?~f r~duce ,loca.1 p,rq.pf$rtJ; 

taxes (AC.IR. 191.2) • T~is ta,s.k f qro.e .reicqnu.n.e~J1de,d. against t-4:.e 

adoption of VAT as a st1bs:tiitnt.~; 1in 1,;n,;,alt;l! ,qr ;in, part, .. :f91: 



federal income tax,es azid/or pa;vro1J. t.a;:ices,. Howev11:12, tiqey 

adv:ised that. -the United .States cq.p.siden VA'll aga:ip. M:heil the 

need for substantial a.d.ditional reV.,€HHles ar.Qse, 

increasing corporat~ or ~rso,Jlal :income tax>es 

Waterhouse 1979) .. 

x:a th €KC ·&: ha n 

(Erice 

Mi.chiga.~ adppteii its cur1:,e,nt l.llodifie:d ,fqrm 0£ a value 

added tax, the S.ing.l~ Business tax., i1J 1975,. It dif£ers 

suhstant:ially .·from the trad.itio.1,1al European VAT;e (11ic.hig;an 

l:975) .. 

As the United States• f,~deral de,fic,i,t. gr~Ji, .interest i1,;1 

;the value added tax system was agaip s~,imulated. .In 1919, 

Rep·resentativ,e UlLman, Ch,a.i.rmau q;f tile Ho,use "Ways and l1ean,s 

Conuait.t.ee, introduced th,e filax: :Rest.ru.ctur:i:Qg Act fQr adopt.i11g 

a VAT.. Later, Senate .R:ina nee Cqmmit.te.e C9.a:i.t:Jnztn, .Russ~ll B .• 

Long, dra.fted similar legis.1.atiol\ pr.o_pqsiq,3 .a VAT as a 

partial :re_p.lace.men·t f'qr sociad ~curt ty taxes aud ,for 

red net.ions i:n corpo.ra-t.e and indiv:idu«Ll income ta:x :ca t,e.s 

(Price Mat~rhouse 1979),. Th~.se p,rppo:sals f.ai-Led to. result 

in any .leg.islationi but the federa.l d~:f;icit copt,inu~s to 

grow, keep.i:ng .interest. in a vad.u~ ad.d,e,'Gl tax sy.s:tem al:Lv::e .. 
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There ;;,ure three ;major hype,s of VAS: diffe,ring .i~ t~eir 

p·covision for recqver,y oi capital e~p~.ndi;tu.z:e (Pr.ice 

Waterhouse 1979) .. , FirsJ;,; th~ Jiat,19.n.,aJi iuCOJ!!,~ ·•- ·t_ype. reguir~ 

VAT paid on capital. gogds d:o lie atmqrtJ~ti;d qv:er a _,pe•,r.isod o.£ 

years .in a manJ1er s.i,miJ.ar t<;> dc:;,pre,p.ia~9n.:. :Its; ·ta.;x base 

a_pproxi:ma tes the n~t n.at.io~al i.nco,,An-f;!,. _- -T~ias ty_p~ de,ma.nds 

detai1ed record keepin-g .. _ L.ik-e,. ap .ipc:0me tax, the ipcqme 

type VA'l refJUi.res au ,e,xcess q.f y~ar~.em;d i.qY!;:!ijtqr.y t<? be 

deducted (Sh.qnp 19c9a) •. .Argel}t.ipa, is qn~ c<;;n1q_try cu.rrent..liy: 

using. this ty_pe o.f J;;AT. 

The seca,nd type is the, gr9.ss nation.al prpituct .. type -w l}e.c:~ 

the tax .base approxiaates GNP. i~ ·tt,te, J:,:ri -va~ sec;tqr. It 

allows no recovery qf t.4e tax pa.id o~ ca1pital. inv.;es,t:.ment. 

(P.z;ice Waterhouse 1979),.. ShQllp {.1.9ii9a), he,1.i..~1i:~.s t.;his ta~ 

_puts heavy pres.sure o.q fi:c&s tio us.e ,mteth>ods qf pJiodu.c,tio.~ 

which ,do pert re-quirf; cap.ital as~:t.s af!d -ito_- nqt. i:µvo.lve 

frequent _year~to-year fLuctu-abio,n.s in p.nycSical uolum£; qf 

countries .. _ 

Finally,- t.he c9:nsnap.tion tyf)e .. o;fi ~Ail allo;:ws -a fir,m. tq 

recover the full am-q~µt 0,,f IA-r pa;i.d OJI capita-1 gp9ds .a.t t.i1E; 

:time of in-YeStll!ent,. 
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type is the m.ost favomble, tp capi.ta.1 f.qrmat.io~ •since, it 

results in an equal tax Q!l pre>,.f.its ,derived f.r.om ,.l-a,bpD and 

cap:itaL. It is used hJ m~t c~uµtrieJ5 .n~Hi ilt!,POSiJig a VAT. 

Since it is the most .favqr:a:h.l~ t~ ca_p;ita:l gai:.Q.s,, tl}e 

cons:o..m.ptio:g. ty.pe is aost like.ly t9 be ad<;lp,ted ip th~ UJ1.ite.d 

States ·whe£e there is cq!).c~r.n 9ver til.e, :pa't1ler.rl <>£ d~reas~:d 

savings and .investment: (i>ricf$ ,iiaterhous.e 1.919),.; 

.Method§ o.f Calculation 

aost 0£ ·the literatum ~sts thrE!~ m:'§t4.qds fan 

calculating the VA:E base: 1}, th~ a;d,di .. ·ciop mett,.pd,, 2) the 

subttaction ,method,, and 3), u_.~ inu.o.ic~ :111et~od. Ho11~v:e:c, 

Smi·th et sli• _ (1973} dQ ngt diff.~.Iie.ntia~ betl{~e.n t,ti~ 

subtractiop method an,d tb,e .inv;~i.c~ me~;qd. Th.ey ass~r::t that. 

the in voice method .is a lf,ay ,o:f app.lyj.pg ·t:h~ sn!rimac.t.ion 

.method .. 

Specifically., t.ke ad,d.iti.oq met.h;9d _;is o.qt; wh,ic;h invq.lves 

su,mming all iifages .sala,ri~s, i,p~res:~. p.rqfi-ts, ne,~ts., and 

roya.1-t.ies., then app.l;y.i:ng the t.ax r.at.e to this amgunt. {GAQ 

1980). . A Price iaterhou~ s:tudy (11978) qn .the copsu.m.p.tio·n; 

type VAT, s.tates t'hat t~is base MO.Uld :bav:-~ to be m;0di£ied 

for cap.ital puEchases. 

iAT · is a direct or .indirect ta·.x,. 
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addition ,method by Kin-gs:t}.(!-tlt (1869} and Smith et g,~ .(1913), 

.is the probl.em arising :vb~ ·d:;iff~entJ;al rate:S ar~ used .. 

:Fhere .may be a aid~ discr,ep,ancy bet.J~el! th~ rate of .,taxat.iQp. 

intended and that a.ct:ually le:va~d Q;ll tii;~ i.pd:ivi:dual pro,duct. 

This occurs whe.n 11ateri.als. a1:.e h9,1uAJ4t ,;txo.m a thi:I!d party 

whose pro-ducts are subjec.t tq diif:fi~.reJ1:t na:t~s q,f tax .. 

Kingshott believes t,ttis ,p.genWllel)a .can .lead t.o sab".'"opti,mnm 

integratiop pf busin~sses. 1latit {l9072l cri ticiJ:Zes 'hb.is 

c:alculat.io~ ,met.hod .pn t:4e .hasis that ,j.t. i.s Ol\1¥ :se1,1sih.le .q:q 

an annual. ha.sis. 

On.· the 9·tb.er hand, Ki.qgsl!'?itlt 619619): xec9m,.m~.nds t;he. 

add:ition m~thod vhe~ . .snbsidtuiiing V!Alf for cQrp~rat~ qr 

individual inc,p!)le tax, atid ~.aJ_t ;co,nce.a~s -tJ.J,at Lt a,.as l~s.s 

inflationar1 ia_pac.i: itha:n 9t.h~r .me::tllqds..; .· ,'Bur~ (.Mc.Luc~ .aµd 

'ru,;ce 1972) e11,dors~ :the add:it.iop met~od aoptend.ing that 

virtually al..l the ip.fgr.ma t:ito,n ,,r~gui.r~d tg c<>.:mput~ the tax is 

included on the pnes~t,t i-icome tax fpr,ms a.g,d supp,9.rid,1.;19 

documents.. . He f urthe,:r s·ta t~:s tha:t tl.J,.is m.et,l\,od o:f V,.AT 

com_putatio~ inv-olv~s l~s 1u1.1:Jt .fQD the tax,pay.er t,b.ap t.;~e 

present inc.ome tax •. 

With the subt:ractiot Jll,<e.t.ho.d:, t.~e VAsT .:c,ate ;is a.cP.Plie,d to 

,gross receipts m.iuus a.llt pa;y,.oents mad~ b:_y a .fi_cm t.q 

suppliers <>.f materi,a.ls and s~v~ic~. '.i:il:i.s meth,qd .di,f.f~rs 

.from the .imroice 111e,th9d i,i t~ t .,tile .subtract.iion tax is 
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calculated on. the iiiff~:re,nc,e be.,;twee.:tl a.g§re,ga:te pu.r;o.has~ a;n.d 

sales for an en.tir~ pe.r:ie>d,c. wni.le UD,dii:C t l}e i1prgit1e 1n1-~tl:)9d 

:the tax is calcula:ti9d s~:paia~l,y on e,aci!, .sale {£lr.i-c,e 

Water.house 1979) •. , ,,ru,i:;e (.llJ,cLm:;£; a-,}\d T1u:c~ 19721,, .bo,weViex# 

contends ·that the subt:cact.i9n., .. met.h:Qd i11e..~d..s littl€# .funthe£ 

information to co:1B,p11t,,9: t\E;! tax, t.a.e,r,e,f,qr~ c.ausi;qg le,ss 

admi:nistra;tive burden. jj_his me,thod ,;Ls applied: in th~ 

.l'1ichigan Single Busi.ness t.ax l(jµch ,is th~ o:qly l3Xp.e:ri<;J1c~ to 

da·te in tlt~ United Sta. ·tes f!fit.h: a V,A!f~t.ype tax.._. 

Finall_y I the i.1,1,,v.oice <:>:a:: cD~dit ;meti.J:;qd a,pp.:Li~s ·th''; VAT 

rate t,o the, aaount of each sai.e, and ;sh._gw.s the: ta.x as a 

.separate item P'B the sal~ ip:v;qic.E;.. :llo ,colllpllt? tbe ta.x~s 

paid to the go.vernment. a f:irJll adds up .a1'il the._ V,A11 clLarg.e.d 

to customers., and subt.cact;s a.11 t.h,e VA/11 pa.i.d i:Q sap,pliers, 

th.e :remainder is tqe VA7 liab.i.li t.$, a.s ill.,US;t;.cat~a i:Q. 'lab.le._ 

1 •. 

Th us, as VA1: is inte;µd~d-i t.he tax. i . .s passed :f.e>r.lfard iij 

prices unt.i.1 the consu:m.~r pays th~ entire amguµ-t.:. }fure 

•( 197.3),, hoiever, c9.nteijds that th.is passing ,,.f9rwardi is .bJ q;q 

means c.lear. , Som~ ar;.gue bha:t: t:g;p.s ,11t~t-4qd1 , used in aLl 

Euro_pean cgu-ptries,.. ha.s as .its: pr;i.i~Ci:Pitl :a:&vaIJ,tage a sel.f-:: 

~nforcing 1m,ec"hanis.m b,ecau.se q;t t.-4,e._ .in1.Y~.o.ico(':s ,.passe.d w,J.t4i.p 

t.he producing chai,n (GAO 198.Q;., .G.aO 198.:li., Ca.rlS(l;(l · 1980.,, Sm.it~ 

!a! al. 19.1.3). llf o,p.E! filI:,m ·,did ;1\<>t rf§J;iqrt. all its .sa,lfaS," 
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___________ ..,.__ ________ , ..... .......,_,_, ___ , ________ . ___ ....,. _________________ _ 
.... . : @ . :·· 'A .· ,,,, .,i ., .. ~-- , .. ,;._ " ,.. .,, .. , '" .. .. . -.~ . ,.,, 

.Producer 1 

Producer 2 

:Wholesaler 

Retailer 

.Fina.l Consumer 

Purchasing. 
price f ./VA~ 

fd9J.l.;1!i1§) 

Q 

110 

16S 

22Q 

:2.1s 

'llotal ,ialu~ added = $250,. .. • 

~otal VAT collf:!cted = -.125 •. 

Sales 1i.r:ice 
la/qut V.Atr 
(dQ!.:1'aES,) 

U)-0 

160 

,2&)-0 

250 

10'.% WA!£ Tax paid 
tQ ,gq~t.,. 

t~!.lsa:s; (do1ils.!{:2l 

10 10 

15 5 

20 5 

2,5; § 

-·-· 

---------..Ji. i $ ·- _,,:i ..J..J~-tL~"' .. l~ •: .,, !: "mi~ -···--·~.Jl~•...,,-.::..,.·· I .... J. _.___..{_.}_._·· .... & ..... 0-i,, -i .... · -.-·~,-£.._,._·. 
source: GAO 1981 •. 



the government a.ould nqtic~ t4e,: qmi:i,ssi.Qin fa:::o.:m ,.th.~ ret.m:,.ns q;c 

other :firms •. 

. Rate o.f Ta~s±icrn 

In Table, J, t4e V;.NJ? i.s c,ha:cgeii at 1oi thr-0ug.!lout t .ge 

product.ion chain. . H9w:eve,:r:., at. f la:t .ra,,te ,VAT,, is rac~ly 

universall_y appl.ie,d... .Be,<:aU-s.e o,:f. his"bqrica1 ta:xatiop 

patterns, s9cial,. po:lit.ical, a:pd ~<;>n()mic f,Q.I:G?S,. ,me,s.lling 

the VAT with other :fpras o:f ta~at,i9n, and .aami.qi.stra:it.ive 

~factors, adjustments t9 a siqg.le rate ilJrLve.r:.saL1.y applied 

¥AT system are usually mad~ (S1Jait~ ,,~!.. 19.,7.JJ.. Cq111.m911 

ad jnst:.me.nts include sp~ci£i<: ~:x:,t;.m;pt.i,:O:QS ,f.rq;m t.qc! ta.x,. 

multiple rates appli~d to di:i,f~re:p~t ca .. [~g9ries on goods, aj\d 

a reduced tax base o~ certain gqqds ... 

Exempti9~s are gen~al1y base,d qn c,lasses of pr,pduc;ts•, 

c1asses o:f ser:vices; aql/QJZ ,c.la.s.se_s ,gf ta.xpaye.cs a;nd iAl,c.l.ud~ 

zero rating and nqrmalr .~x;~,p:t;d.ops (saitll -eh '.g! ... · 197.JJ .. 

Zero .cated goods are ex,em.pil frqm YAf w.,h~~ sqld.. E:1:oduc>E.:rs 

are enti.tled to refunds ~JI all,J .VAlf paj.d ~P. p,urc~as~ made. 

,:producing the zero ra.ted pi:;pduct .. 

no VAT levied pn tJieic sa.l~, huJ: b.b.e ;salle,:c c,a~~t clai,m a 

refand for :V.l'.f pa-id op. pncc::has~s.. fll~~.fp:i:e, .i. t h~cqmes 

part of th~ se.l.len:•s cos;u.s: ag.d it~ll d)~ .c~fl,ectE;d i~ .b,is 

,pr ices. 1rhese ex~,m,pti:o,ns are qf tep g:Da!lte;d ;b:~ en ~rp:r.i.se.s 
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such as ban.king and small btusi.n~sse,,.s, ~.here,. arl:atill.,istr,atio:g,, 

of the i.AT is pro,hi..bit.:tM~ .. , 

Acc9.rding t9 .Smith g! y .. _ {l 973) , milldapJ.e .,ra:tes are 

used primauily to ligqt.:f,}n t:h~ tax b.urdi~n OJt n,;ec~ssi..ti~s •. 

The typical rate f,Qrmat •- cqpsists o.;,f a ~rtan:dard ;c;at.E.? f.0,1: mosG 

goo.ds and ser• ices J. a .Qd a .r~d uc~d rate fpx s.p~ci::f.ied :i'.t{;as 

regarded as necess.it.ies. . In sgm~ cou;ntries an incre,as~d 

rate is app1ied .so-ca.11~,a: la1xurg i t~m.s. :34,.i.s 

specif.ication is justi.fi~d on tl}.e, basµ p,f maki:pg ,tg~ ta.x 

less regr~ssiV"e; .b.oy~v~r,. it .gi:ea,t1y com•pl.icates 

ad.ministr.a tion especia.Ll.J 11);).~itl usi:µg tue ailditiQ.q gr. -the 

subtraction ,;methods .... 

The -reduced tax bas~ a.lJro;rs f<,>r specialr co.nsid~,:cat.i~n foi£ 

a prodllCt 111:ithout r-es9rti~.g 'bp, ~xpli:qit mu.ltipl~ .rates. 

Under this method1 the.: tax ra,~ is i~.'1:)qfed: pn .less than 100 

percent 0£ the ;product •;s .,value.~ 11t.s purp.gse a.s tq make t:h:~ 

t..ax more equita.b.le. ~~is JJle·th,a.d .i..s .used ip Swede:n (.Sm;it 1! e.t 

a.l... 1913} 

'The first round e£:fects gf multiple railes and exem.ptio.:n:s. 

on price changes are co,urp.aned ,i,n ~ab].-e ,.2,. . Note t}Jat an.l~ss 

the .reduced rate .. .is i.Q t4~ .f..i.,qal .stage,,,, it !i(ill h,.aVl:~ P-9 

~ffect on -t.he price. __ L.f a p.n.o,du:;ct is ~x..efQpt at an_y stage 

pther than the £.inal., the hax _i«.iil cascade 1.ik(;;? -t~ .t.G:r~pve,x 

tax._ How'9ver; if the rf;!du.ced cat~ .qc :t..~~ ~~;111.pt .rate is at 
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TABLE 2 

Tax and Pr~ce Effects of Multiple Rates and Exemption 

Scenario 1 
All Transactions at 10% 

Selling Price (dollars) Tax Due {dollars) 

1. Forest Owner 
Sells for 1000 

VAT (10) 100 
Total S. P. 1100 100 

2. Pulp Mill 
Buys goods at 1100 
incl. tax, sells for 1500 

VAT (10) 150 
Total S.P. 1650 . 

Credit (10) 100 50 

3. Paper Mi 11 
Buys goods at 1650 
incl. tax, sells for 2200 

VAT (10) 220 
Total S.P. 2420 

Credit (10) 150 70 

4. Printer 
Buys goods at 2420 
incl. tax, sells for 2500 

VAT (10) 250 
Total S.P. 2750 

Credit (10) 220 30 

5. Book Retailer 
Buys goods at 2750 
incl. tax, sells for 3000 

VAT (10} 300 
Total S.P. 3300 

Credit (10) 250 50 

6. Total tax collected by Government 300 
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TABLE 2 

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

Scenario 2 
Stage 2 at 5% 

Selling Price (dollars) Tax Due (dollars) 

1. Forest Owner 
Sells for 1000 

VAT (10) 100 
Total S. P. 1100 100 

2. Pulp Mill 
Buys goods at 1100 
incl. tax, sells for 1500 

VAT (5) 75 
Total s:. p. 1575 Net 

Credit ( 10) 100 Credit (25) 

3. Paper Mill 
Buys goods at 1650 
incl. tax, sells for 2200 

VAT (10) 220 
Total S. P. 2420 

Credit (5) 75 145 

4. Printer: 
Buys goods at 2420 
incl. tax, sells· for 2500 

VAT (10) 250 
Total S. P. 2750 

Credit (10) 220 30 

5. Book Retailer 
Buys goods at 2750 
incl . tax, se 11 s fo.r 3000 

VAT (10) 300 
Total S.P. 3300 

Credit (10) 250 50 

6. 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 

Selling Price (dollars} Tax Due 
Exempt 
(dollars) 

1. Forest Owner 
Sells for 1000 

VAT (10) 100 
Total S.P. 1100 100 

2. Pulp Mill 
Buys goods at 1100 
incl. tax, sells for 1500 

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

Credit ( 10) 100 Credit (25) 

3. Paper Mi 11 
Buys goods at 1575 
incl. tax, sells for 2200 

VAT (10} 220 
Total S.P. 2420 

Credit (5} 75 145 

4. Printer 
Buys goods at 2420 
incl. tax, sells for 2500 

VAT (10) 250 
Total S.P. 2750 

Credit (10) 220 30 

5. Book Reta i 1 er 
Buys goods at 2750 
incl. tax, sells for 3000 

VAT IIEII 0 
Total S.P. 3000 

Credit 0 a 
6. 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) 

1. Forest Owner 
Sells for 1000 

VAT ( 10) 100 
Total S. P. 1100 100 

2. Pulp Mi 11 
Buys goods at 1100 
incl. tax, sells for 1500 

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

Credit (10) 100 Credit (25} 

3. Paper Mill 
Buys goods at 1575 
incl. tax, sells for 2200 

VAT (10) 220 
Total S.P. 2420 

Credit (_5) 75 145 

4. Printer 
Buys goods at 2420 
incl. tax, sells for 2500 

VAT "E" 0 
Total S. P. 2500 

Credit 0 0 

5. Book Retailer 
Buys goods at 2500 
incl. tax, sells for 3000 

VAT (10) 300 
Total S.P. 3300 

Credit 0 0 

6. 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 (dollars) 

1. Forest Owner 
Sells for 1000 

VAT (10), 100 
Total S.P. 1100 100 

2. Pulp Mill 
Buys goods at 1100 
incl. tax, sells for 1500 

VAT (10) 150 
Total S.P. 1650 

Credit ( 10) 100 50 

3. Paper Mi 11 
Buys goods at 1575 
incl. tax, sells for 2200 

VAT (10) 220 
.Total S.P. 2420 

Credit ( 10) 150 70 

4. Printer 
Buys goods at 2420 
incl. tax, sells for 2500 

VAT ( 10) 250 
Tota 1 S. P. 2750 

Credit (10) 220 30 

5. Book Retail er 
Buys goods at 2750 
incl. tax, sells for 3000 

VAT (5) 150 
Total S.P. 3150 Net 

Credit 250 Credit (100) 

6. Total tax collected by Government 150 
Source: adapted from Schiff 1974. 
Number shown in () are tax rates. 
11 E11 Exempt taxpayers. Collects no tax and not entitled to credit. 
11 S.P. 11 Selling Price. 
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·the final stag.e, ,tJte.11 p.rices aqd taxe:s paid w,;iLl be .less 

than .for :sua.ndard rat.ed go.~ds .. 

Administrat.iNe :Burdep ajng Qes!J .FlQ;-! -~ ,t,b§ ,iJ;i:r~ 

The admi.nistrativ~ burd~.D -Of; a v,;aLu~ added tax tq t ge 

firm is m~asured .b:¥ the cqmillia.nce .co.st {e:xpenditure 

necessary .foe .boot.keeping and :{laf.m~nt ,ot taxJ •. S-md.t~ at 

.. _. (1973t ena:merat~ s.e;v:~r-al VAacia.b:les aff.e:gcting ca,m_pl.iaJ1Gi; 

costs to .fir:ms .. __ One v:ar,iab.l~ .is ;W bet~ec Ul~ so.mpany is 

retail, ,w.holesale, qr :!().the,rJd~. iA- whpfL~sa.le firm is J.ike.ly 

to have only op.e pI;::g.ijact ty.pe,-; Ji Ii~ eas rebaiLexs arE; "likeiLJ 

to have a variety pf p:rQd.uc,ts .,wiµch JRaJ be tax~d ,at 

d:ifferent rates •. 

The size and s9,phisticatio9: of the co;11tpany is als~ an 

important va.riable 9.f cqmplia11c:e cost... laliger :thE; 

company, the lower the, c~.m.plm~c~ co,s,t as a pe..cce;qtag:~ Qf 

the VAT. _. In f.act, .larg~ COilllp.ub~riz~d .fir.ms i~ Ger.many 

found their extra expe'15.~s t-0 be_ ni.:i,, ilih.:ile. S11alle,r 

businesses estimate.d th,,~,ir .ta:L co-mpl.iapse~ 00.st,s had risep h,y 

.22% (Tait 1972). · ver;,y sma:lJ. bu~?ss~ ar~ us.ua]dr_y ~x~mpti: 

and .moderately sized __ firms are Qft.e~ gi11:,e:n sp~cia.1 

accounti~g pri.vileges a.:na ~xtei,qd~d _pa:_1me-µ.·t sc~~d:n:L~s du~ t.q 

the bookkeeping bu.1::den.s and .cas;Ji filow .p.rpb.lems ;ill\pose,d .by a. 

ViAT. 



The rate at wh.i-ch t.he tax .:is .im,p.;qseii, aqd ,ch~ .!}.,lii..mbe,.r 0£. 

rates and exe,mptigp.s used willu. al.so atf~cb a&:miij,istcaid:ve 

burden. Con,ip.liance C~!>itsi ,as a p~Jc~ntag.e ,.q.f tqta,l tax 

collection., are .love:r as the ,i:a .U:l,S inorease... L.fi the VAT 

ve re substituted, at leash, par:±i-aJ..ly, f<:>£ a ta.x ~h.icb ,as 

administrati~eJ.y m9re. com_p.le.x;,,, t~p. .. tl,te hurde.n .:w9u.1ii .be 

.lig.i.i-tene,d.. At t bca sa.:me t.i~; ,maLti pl.a rat~s ap,d exe.ni:pi:io.ijs 

co:mp.licate the VAT.. . Each rat:e llS~d ,fgr e,ach it~m .mas:t .bi; 

specifie,d ·<?.-~ all rf:!cqr:d.s qt tq~ c,onunodi:tJ.. .i".UJZ,t~~rauq~e, 

zero rat.in g is easi~ ho adm..i!llist.Eµ.. t.hal}; G;X<~.m;ptio,ns b~cause, 

exempt goo.ds reguii:e ad1diti.o~;d bqpkcke.e,.pi:p.g. f9,:c. t4~ taxpayer 

as well as creatiJg m,<¥=e audiiti.,n.g p.r;oh.le,ms .:f-0.i:: .. th~ tax 

collectors {GAO _ 198,1} .. T4e, C(!mplia.µce o~.s,t ma;y vary be,:twe~n 

the ir.tCOllle , G]lP, and q.:>~s.u.mp:i:iop tJ,pe ,¥A~- ,' 

The invqi.ce to.Jr.mat cal} a,lSQ a15:f,ec,t c,o,m.pl1ian_c:es costs. 

Ireland rep.resenta,t.ives,: a:fter ianpqs,itio.Q of. th~ tax,, 

claimed th~, need fqr ,s.tandard.i.zed i:nv_ofa:es . .li.st.i.qg tile VA':D 

.rate separatel:¥ to al.loii .iQI ..;mG,m acmw::at~ a~d -0;i,fi.,-0i:e;nt 

compliance ~it.h. the YA!li ·(GAO l~Hi,0) ..: .. 

. Finally; re'QJi·tta;nc~ p~e>ef!dlu:e.s and aec.oup,:ti.~g p,e:ciqd 

affect compliance costs~ .· GAO ( 1918.QJ Ltepqcted tJJat firms i,:q 

most EEC c9un,tr.ies ,no.ted re,dua~d busi,~~ss casi;t balances,. 

Cash f.iows can. ·vary, d~P~:e:d.in,;g Oit }let.h,~i:: t:;hf; CG,iilpa.n_y m.Wib 

pay VAT due op sales bef qre ~r afte,r .it ree:e:i:11:es .£al1 



payment .frqm customers.. I.f: t4~.J 11u1&t pa::j b~.fo.De, then t,tier-s? 

is net cash out.flo~.. . .If 'thef pay a£t~r cas.h is ,.r:~c~iv~d'", 

then there is a nett cas4 i~ l~v.. . I,n :th,e Un;i te..d Kingik!m• aqd 

some other countri~s, t.h~ t-axpayer, n,eed nob i,.qclud~ c,rEi!d.iJ: 

sales in t:p,.e tai sta·t~ment .lU!;:tiJ. ll;e ,rece.itves t4~ actual 

cash .. 

paid to 

Ho:we:ve.r, many cgu;,n:tr:i(;S .. s;t,il.l r<;qu,i,r.~ th~ ¥.Af'l aq b~ 

the gt:n·er~·men,t ,d uril,)g tl>,e,. ta.1x p~r:i9d: .w;n,en tlu~ 

:in voice .is issued, rat:~e.r izih,a:#1 ~ll~q paJ',m(;nt .fp.r ;pu1tcl;a.s~ 

is received •. This reguire.me!lt p.ut..s an ~.xtra :bw:-d~ .. n 04! :f.iril!IS 

with a larg.e p;ropor.tio~: :9.:t: credit sales •. 

The characteristics qf i,pdiaiclua.1 f,i;:rm.s al.so af:ff:!ct eas,n., 

flows. , The highe:rt tile p~rce11tag,e gf c1ted.it sal~i,s :fer .a 

company, t.he grea;:ter .. t.he ca.sh. o.uttil9~ due tQ VAlil .. , 

Similarly, the .lo~,gec . t.11e pay::ltl~nti teras ,.oil a cqiillpa~:.y• .s 

accounts receivable, t.b;~ gr,eat;~x t..h.~ CiiUSb. ou.tflo¥1 , .i. ~-· tli~ 

sm.aller the fira •s cas.k brlanc.e. . C9Jn1.ecsel:1, i:.he longer the, 

.paymen·t ·te:rJDs pf a co,m.:pallY~,s suppi:iJers,f, t;h~. gr:eat~r tab~ cas4, 

inflow from ¥Ai' on purchas~ a:xid .~e great~n tJi,e :&ir.'lll'',s cas~ 

balance. Cash .flq.w .cap b~ aJ;t~c~d b;y th~ compa.YJ..J'S .<J.t'QSS 

margin (valu:e addedJ.. .Lii.ke,::.iJs~. _gr.OM.ing saJ.es ,aff~c.t a 

company• s situatiop y.here .grq~ing casIJ, cgl:lecti.qp.s iij,cr~as~ 

cash balaace, w;hile :i:qc.r~asin.g coedi'b sa.lE?s ill.a.J dec.reas~ 

cash c9llect.io.ns.. FiJltl,1.l_J, fj1tm.s Jith: seasopal sa1es wi.11 

b.a ve the . sam.e cumU:1-at.iv:~ ¥;.AT cash qat,;flq:w ,as ,an ~,gu:i~al.e,n b 



company with leve.l sales; hoM:4;11~ t.he cg,mpa,n:y;• s .sE::a.sqnaJ. 

cash f:lov wi1.l flu.e:tua;:te. 

Smith li• , ( 1973), .f9uad thab EEC cou1it~;i~s ;r,e.p~,E.tE;d a 

o.i - 3.8% VAT-ipduced ile.cce,ase iJ,l qp~rat..ing p,i:ro,fins .. 

Fn:rthe.cmor.e., he fQu:nd t~a:t .busi~essm.el), i.p Ell]:jQp.~ J:i.av..e not 

found CO.li,;p.liance with the, Y~A'.I un,.d,a1y <DUE,d~ijSOlR~ qnc? tl)e 

transition period ~as o.ver.., ca:cl1..sQn H980J r~pJi_;r:ts tqe 

same, altho.ugh. VAT ~ec~sibat~ fflOX;e d~ta.i.l~d recq,rd ,k~pii;g 

than the taxes i.t i:e.,p.lac~.. . :I.ij £#fVBXY iEJsC cguqt;rJl, hus.i~ess 

.re presen tati ves rep9ct~d that. st.aE:b.~11:P cqsbs ;fozr ,the V. AT 

w:e:re considerable, ev:~p. .fq.r .lar,ge corpqrati.qi;s,. Added 

employees ·l!fere ne~ded tQ a~a.lj':ze ,tl1;~ corpq.ra t.e acti11;itt.ies 

and determine wbet~er o.,r .ngt activ4ities ter~ ta.1caJ:al$, tl:Je.q, 

to adjust· their acc;o-untipg SJS~ms acc;p,rd.iq,gl.f., .. 

In conc].usipn, Tait (191c2;) cont:ends t~at. tl;,e ,,s·.eatisidca1 

.information gained ca~ b~ u~dt .f9r. ilfi!put/Q:utput :f;o:ciaoast.s 

wltich coul-d provide a c9m:,pne)l~.llsiv.e pr;;o:fil~ .of ti_14; s 0t.r:uc1;<11r~ 

01f the ec9~om:1 •. • ·!!f.~ils i-l}f gaa ti(!,p <Yi~lds a ·valuahle 

statistical and t~chnql..gg.ical fa~ fork use.,fl:Ll fqr p.Aihl.ic 

and private ,management .d~cisio;q J«alei.ng;;, .as ijell as mai:k~:t.i:qg 

stratesu. 
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70s when the Europea;n Econ9m.:Lc cqmmuniit:y .(,1lEC:h ,issu;f;d a 

directive :regui.ring all .its .m~exs ·ti~ adgp.h ti!,e YJAT.. T.he 

· tax structiu::e was ge1+erally d§ftined~ bau. ,individual 

9rdina:nces 'Mere le.£t t,o ~ac.h aotlllt..ry .. _ '.lfrea;tmep.t qf fQr$str,y 

by a national VAT in thee United States .is lik.el.y: to .fqll.91v · 

that of O'.t}J.er countries,, as q111ili ~e.,d i.p. TabLe 3. 

liany of the redac~d( rabes )illpa.ct. u,p.;qn ,fqcest prpduc·ts., .· 

.Frequently., reduceil ratt::s applJ1 to b,oQ~s an.d ,m°-'s-t p.Di.nterl. 

matter, fuel wood and. ki~diing;, JfO~d1t1ast1s i~•c1udiijg sa~.clust, 

roug.h ,wood a~ii rougb.~J sgua:,red yqo&1 a_qd. p~le.s a1.1d ,s,tak~s •.. · 

Other pro.ducts o:ft~ i,.awi:qg .reduced :rat.:es, used -in il:be 

production Qf stu.JRpagf;:3 i;pcl:udi'e ~~its, Sf,;!e,dl.i.ng.s,. a.qd 

.ferti.l.izers. . In .Be..lgiu11t (v;aq 'iaav,den.bw:.g 1980),. s-ta;nding 

timber itself has a .reduced i::ate ad.opg 1i ti\ th,,,e activi.t.ies 

concerning c ul:hi vati9n and hacrv:§s-t· .. : . ,T¾le FE:!decal R-e._p,ublic o..f 

Germany (:Hu.iskamp 1940aJ; .. red ac~s n:tes QP. all mat~rials :fqr 

constructiqn.,. includiqg c~pcre,,-te ap.d ;st~E,J:,, as 1E;11 as 

.lu.mber and plywood •. · Ln tb,e iie.-.the.:r,la;nd.s tHui.skam:p 19-'80.b) ,, 

se v-era.l i nteraediat.e prOC.E:\SS~s f:or ,Mopd .p.rpduct.s. have 

reduced rates,, includi~g st.g,ra.g~, dry,~ng,,, c~o,lipg, a,id 

d.isin:fectio.J1. Also,, 5(:3:C:vice.s bl f ozrea.te.rs sue!\ as 

bookkeeping and tax cop..suJ:taat:s ace taJ.[~d ,ah a .c~dUc,ed :cate ... 
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TABLE 3 

111 ustrations of European VAT by Country 

Country EEC Tax Replaced 
Reduceda 

Rates b 
Luxuryc member Normal 

(percent) 

Austria Turnover tax 8 18 30 

Belgium + Turnover tax 6d 16 25 

Denmark + * Single-stage 20.25 
wholesale tax 

France + Manufactures•· sales 7e 17.6 33.3 
and turnover taxes 

FDR + Turnover tax 6.5f 13 

Ireland + * Turnover and 10 20 g 
wholesale taxes 

Italy + Turnover and 5h 14 35h 
municipal consump-
tion taxes 

Luxembourg Turnover tax 5i 10 

Netherlands + Turnover tax 4 18 

Norway Single-stage retail 20 
sales tax 

Sweden Turnover tax 20.63j 

United + * Payro 11 tax on 15 
Kingdom service industries 

and single-stage 
wholesale taxes 

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

Reduced rate is lower than normal rate imposed on necessity items. 
Normal rate is the VAT rate imposed on most goods and services. 

c Luxury rate is a higher than normal rate imposed on goods and services 
considered extravagant. 
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TABLE 3 

Illustrations of European VAT by Country (cont.) 

Country 

Austria 
Belgium 
Denmark 
France 
FDR 
Ireland 
Italy 
Luxembourg 
Netherlands 
Norway 
Sweden 
United 

Kingdom 

Forest Products 
Reduced 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Special Treatment 

+ 

+ 
+ 
+ 
+ 
+ 
t 
+ 

Source: Synthesized from Aaron 1981, Butzelaar 1980, Carlson 1980, 
Corella 1980, deBrau-Haz 1980, Dik 1980, Huiskamp 1980a, Huiskamp 1980b, 
Mittendorff 1980, Scholten 1980, Spang-Thomsen and 8ratholm .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 
is 2.1%. 

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

9Luxury rates have been abolished, and certain luxury items are taxed at 
the reduced rate, then are subject to excise taxes. L.tvestock and pro-
perty in Ireland are subject to reduced tax bases, and their effective 
rates are 1 and 3% respectively. 

hAlso 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. 

;Uses variable tax base to adjust rates. 



As noted earlie.r (:.see "Jab.le., 2l,. re&:nced ta.x Dat,es i.u. 

intermediate mar~ket stages d<> not E;ff.e,ct th,e pr:iice Q;;f thE?. 

good, alt.tough .it may a.ff~,t ca~ :f lpsW pr ad,miqis:b:at..i.Ye 

costs. Some of these redwced cab~s ;do a;pp.lf t.o .co,11-sum~r 

products, and there£o£e anay .;rai~, .prJ_c~s :less than .for 

substitute g,oods. _-

several Eur9peap c9u,Jitries lieg,i;sla1t~-d ~peciaL tr~at.ment 

for agricultural op,e:ratioJ)s incliild!;ing iqr.est'iCJ (Cou.nc;,i.l o;f. 

the EEC 1968). _ In .fac,t -th,e EEC :P,J:qpo~d a f1at :c,at.e gl.oba.l 

credit offset, and a commoJ.l J.p.\lf tax ,r,ate, -~Qii; . USi=d i.n 

several cou1rtr.ies .. , ,1'h.e c.r~-dlit q;ffi.s~_.t is. tll,e tax r.ate 

app.lied to the .farmer1 :.s 19r th:9: tilllb~.r .gr.o,wer•.s qutiin:i;t pria~ 

t.o estimate the VA~ CQJlb:fn.t Q.~ h;.is j)Urc~;ases q;f ra~ 

material .. , trhe common lgf tax .raue is usu-ally :Lmpos~d: as 

hall the ngrmal ·ta:x rat~ :fqr a.gric,,uls'.tui--a.l pEqd;uc:ts,., 'llh,as.e 

p.rovision.:s all9w .th,:e fqr~t land o~n~r th~ .f,r~-e-dg.lll Qi 1qt 

having to keep invgice.s. f91: 1:u1rcha1~.s.1 Q;r be ilfMJOlved ip 

payments to the goY.~.r~m;~t at. a.Ll., s.i,~.c~ 1.t~eqne;.tica.lly :the 

amount of the credit 9.fifset ~,gua,l.s. ::t4e a:nI!JW\t qf tax 

charged._ 

As described by ~ai't (l 972),11 -±4.e f·q.IZ~,s.t ouupll,t pu.rchas~ 

i.s liable f~>.r the ·t:i.m.b~ .gltO}!E;tt•s ¥;Ai\,, a_nd £,or ,t\1e V,Ai' O.Q 

.pi.s 01u1 value .:ad,ded. .. pr~ ss i. s ,as f.ql::lo ij.S: .iQ, t 4e 

first st.age .the fac•rJtiomb~:r gcp~:c ,pa_ys the nqrma,1 V:At\ 



l:lis product at a price, ¥1\ich iJi.,,11c,lud~s t:,µ~ V.A'.f pa;id o,.g l,iis 

inputs (just as an]' e,XEtmpt .. pa:.r,t.y), ~. ~t».~ ft&9d,uc~:c bia:is th..e 

.farmer/timber g:row~r .. !s out.plLt !:,he.fl cq:m;pate,s l,iis j;;uUD!;'dia:te. 

1ia.bility b:y subtracti.qg the ,glqbal o;,f:f.s~"b rat? (in t.nis 

~xample 51• illtich :in ,pra.ct;ice .is ~st.~mate:d t:q ~~1ual t.l}'e 

amount of the tall: 'hb,e :far~.r/ti,mbex g:J:Q,W!r pa.id w,be,n .buJi;q;g 

Iiis ra111 .&iateria1s) from the .c~.du!C~d riB.t.~ qf th,e ·tax op 

agricultural pr9du.c:ts tlQ:l)t, apd maitipli~s t4~ di.ffe,r.epc~ 

( 5%) by thfa :.farmec/t.iabe,:£: glt9J~r•.s seJ.,Li_ng pr,ice, 1s?e, Tab.le, 

4,).' 

~he pu:rchasers !.s t~eQce,t.ical . iliab,i1itJ: i.s w,b,at. th,e 

farme.r/timber growrar OM.ed th~ gov.er1u1ne.;nt,. Ho1HJ11~r 1 th,e 

purchaser does n.ot actrua.ll:.J .i!fLJ thj.s .&um tq tll,~ gQv:er,n,m,,e,n;t, 

.but subtracts it fcQ~- his f~,al t.ax. ii-atility fqE ~is QJtll) 

reduced rate sales. i'.fhe . pu:z:c;.a.s~.;r is ·the o.,p.ly who bas 

any dea1ings with .t.he gov~n.m~t.. on t;Jiia ~:tlle;r hand_, t.he 

timber gro,er can stid.l -~ lec.t :tQ bt; treated as a regalar 

:taxpayer, if h.is Lia;bility to lris ,su,pp-J.iE;r . .s is mqt:~ tha:n t-11.e 

-credit rat~. 

Another special t.r~at.mEµit used in lSEf1un,.a..l C.QU;Ilt.r.:i~s .:i.s 

the e-icemption of r~Jit o.n upi.!lllp,:i:g:vedt 1..a,Jld -w~icb; Ala}' ha:v.e i:bs 

~£feet on land .lease agq:!~11\:f:!1),-b.S: fqr ,:qqp..t,{!dustrial plliivate 

forests. Als;o, :i,~ J11a;q_y co-u;qt:ci.,es,. ,i~cLuding t,4e Upit~d 
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'f:A.BJ.\:E 4 

.,,,i..,. ·· ··.f ~-· .. ,: k A .. · ·, t ,;'1- -~- i'.J): .. · ,; L,;1,_,-- :. ·;. it,, •N r i ,4 .... .. u f: =-~ 
~:"'."'":-:-~~=-··-::~~--~~~~~-~~~;~~~:-·~-~~;-~ 

Farmer 

.Pu.rchaser 

-

Ipp.,uts 
Value ad(l~d _______ . ......, __ 
output 

Inpu.ts 
Value added 

Out.put 

Source: Tai,t 19.12. 

Pric~ 
it. l!ou-- . t.ax T,itX 
(d gllaI~S} @.£2lila.JZs) 

75 
210 

285 

285 
11.5 

,4QO 

1di (10- 51;) 
._.125 

Pr.ic~ 
ll!i·tll :tax 
fd.oltha~l 

210 

300 
14°0 

440 

*Thi.s is the o~l:y ,fi.gare 1'IlP'l>i! to the JfarmE?r/timil~c 
grower ... 

**Nu-mbers .sl,}own in ( l- are •ta,x ;cate,s. 
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and so .forth, are zero. rateil, as well as .copstructiq11 of 

buiLdings an.d the suppily of bu,iliLi:ng ma·t~ri.als .. 

T.he Michigan Singh~ Business 'Tarx: (MJcp..igan l975}i is the 

only valu.e""'"'.added tJpe tax curr€µtLy in, £.fff;!Ct in t be United 

States .. 

Price 

Waterhouse (1979) ilesc . .rihes its cad.cJ1lati9R as the 

subtraction 1nethod, .ho,w~v;~r, the ca.lculatdqq has gr•?a t 

similariti.es to the additive me.thod (.ACIR 1978.J,. 

base is ca.lcu.lated by addi.r,g; ,fe,d•ec.al :taxable, .inco,1ue., p.lus 

co.mpe.nsatiqn paid {lfages), inte, res•t. paiit;- and d~preciation, 

(because i·t is deducte.•.d .f.rqrn tb,e £8-,d.eral taxable 1TI.com~, so 

it .must be added to avoid do.ubl-:e ded.uctioq ;f<:>I! capital. 

investment.). subtracted 1iro:m this Siim :is .irtt-E;rest .recE!iv:ed, 

dividends rece;ived, capital 1;;:ur,c:,hases, a.nd v:ariou.s 

exclusions and deductiq.ns,. 

tax base aga.inst :wllich a 2,..35HI ac;ross the hoard tax :rate is 

.le vied ... 'I'rhe tax is p.aid ou quact.e.r.ly i_nstal.l.1I1~1+ts ~dth a 

required a.nnua1 return.; 

and some special deduc:tiops. .Acco.ming t9 a Sing.le Business 



32 

Tax (SBT) .b.ulletin (.liich.igan, 1928),,1 th.qse h ns:in~.sses ~hici;l 

are exempt by :federal .Si:cllltdards ar~ ~X-~dapt .ti.cqm tl,-~ Miqh.iga:q 

.SBT. one exampl~ is th~ pcu:tio.!l o,f. :ta.x base 

att:cihutab.le to t.he pr.qdactipJ 0,.f nag.ricu . .1t.u:.ca1 goods·11 ,. 

Agricultural goods, b,y :r ~ter;a.1 ,Re.iventue se,.:nvice d~t.i.qi.:tioID.,,, 

i:nclude. nurseries and c~ristmas tee~ :fiarms; 

forestcy op.e.rations (b usi.ne,.sse:.s), a,r~ ... ta,.xa:.b~ .. 

B,Q~f;W~Ir., 

Qp th~ qthe;c 

ha.nd, the p.r.ivate J.and'OlfQ~r <>,;f a s1u1tLl wqqdl,o:t .makipifJ aJld 

occasional cSale of tioer is e;xe,m_p.·t .be,causa: i:t is n,pt .s-§~-1+ 

a,s engaging in b.asiness, astivit-y:., .but .as a sa.l-~ 9.f ca,pita,1 

asset.s.. As n9ted be:f,or~.; t.he a:dd.i>t.ion ,m~ t.t;;od cr~ates sgme 

doubts as ,to whe:t.i,J.~ tlh~ iM!".D ;~ a dir,e£t -0r rindi:.cect taK, 

and tb.ere:f.qre soJ!}e doubts as ,to w.b,~:~en .i.t i.s cq).ltp'1et~,1J 

_passed for~ard •.. · 

~ax ,aes&gu,ctii.l:c,;j;i!,£1 

The Tax R estruc,tiJlriqg Act ,q_i l9"19 ;is a.Q, e xsampl 9 :f .hqw a 

federa.l . valu.e added t.ax ,m.iig.ht .b~ Lmpos~,d :in t£\~ Unii:ed 

States. A stapdard rahe o:f 10 per,o~nt ;w:as ,p.rq.p,Qs~d .fe>:v mqs:t. 

goods and .s~rvices. A reduced ra of. 5 p9-:rcent applied bo, 

re tai..l sal~s of fogd aµd nqnaLc:tto.h~l.ic :b~v,-e.na~e.:s, t.llE; sa.le 

and .re.nta.l o:f reside.ntia.1 ,real pr9~rt.1 f QX use as p..rL.qcipJ.e.: 

residence• medical .. car~i' ;q,d pJ:,e,sa:iptj.o,n d.nug,s. . Ze.,£0 .ca t~it 



33 

items included ,exports,; l}onraha:itl saJ.~s :by, 

.f.ishe.1:-men., mass A:n.q.sit, a:c:tiv..ities o.f 

,farmers and 

c4ar.itab1e 

o,rganizations, educatilo.nal activib.i?S ,oJ g9ve.cam~;gt., and 

interes·t. .Sma.11 husi]!esses )lfit4 .sal~.s he:lQW $10.,0.0Q equli:t 

~.lee t to be exempt. fro.m t4e, ·v,ivx .. 

The Act {Price Wa.:te:raouse 1980);. al:tl,ongh pQt passed, 

proposed the COI\.SU,m.ptipp t}!pe .>;VAT lfli.·t~ aµ il.nvoia~ mf!t~<>d ;Qf 

calculating the tax base.. ,A bnsi.ness :woa.ld :\av;e mad~ 

;monthly de,pos.its, a~d .f.ile,d retu.rns pn a quar,t.ei::.ly bas.is., 

Refunds wo.ul:d have .beep made up.pa fil;j.,Q.g .a .guar1H::J.;cly 12~i:ur~ 

s.h.owing a VAY over pay~nt. 

The cuts .in othe.r taxes p,rqp.gsed t,o q£;fs·et. t~E: YA"r ,were 

specified as: 

1.. ,. Social Secu.c.itJ taxes cu-t b.J, 2 ... ,J;5J .£Qr bqth em_pJ.,pye.1:s 

and ~mp._].oJe1:!S• . 

2. .Individual inco,,ae tax b,raak.ets wqaLd ha,i.e b~e.n 

wi:dse;ne,d and rat~s I~dllC~d... J:n addi;tiop, ,th~ bill 

would b.ave p.rov.id~d ip,c~n;tiv~s .f<;>,:r saY.in,g.s ip t!t)e 

form qf a, ta.x dleferred sa v.i:,ngs pla-il,i aijd a d.ivitl~nd 

reip.v~stment. plaa.o .. · 

3. Reduced corp9ra.te iqc Q~ taiX ra.1tes l(q.uld app].J' -t,o t,l!,~ 

first $160,0Q,Q C),f tax.a.file ii1cQ1ne. DE:i,;pn~ciat.io,p 

al.loirn:nces •pu1d! ,}lave Ji~en .lii>e.ralizedi a:g.d more 

generou.s invest,ment. tax or~dit. ,~,ff6Il~«-



;!gu:t&~Ji ty 

GAO ( 19tl1l defines a ,t.ax as neuta:ral if it does ~ot a.hang~ 

±he relatiue prices qf ecqp.omic gqo,ds. Ac.cording to S:mit,h: 

fil s!• { 1973,}., tlte ¥AT .is .n~u:t.m.l &(Lt~ re,spect. tq_ c.oqsum~:c 

choices. The exeB1;ptio;ns mi£;n,tiop:ed eanli~a ,may; sk:~lf tpe 

VAT' s neutrality, lnrt nQt snbsta~tiatLly s1.n,c,e s'ilJbs·t;it.utes 

usua.lly have the sa:m~ ca,t~, a.ild h§aca,wa:e o,f) :t~e V\AT •s w.id~ 

sc,e)pe •. ,. ao,e.ver, sm.ith ~§. !!J:. ,•(1973J,, cg41,teijd tha,t ¥A:! c9u:ld 

cause 1:>roduct .suitchi;ng: i.~ ·tlu~ l9ag ruill.: Fir.s.t, ,co.~su11u::z.·s 

.faced with reduced buyi;ng poil~:r b:ecau.se: of; t~,e ta.x .m,j.fg,,ht 

economize by sw:itchin:g to, cheap~ .,.pcqdiucts.. .A.lsQ, ,.i,f tlie, 

i:AT trig,gere,d wage increa.s§s, t)li. . .s §fo,ulil ~ve;n.nua:1:1:y 1,ead .to.: 

differential price increas~s u:esuclt.in,g . ill sp.m(;: p:r,oducts 

heing ,more ex.pens.Lve tl!,an c9m,w:ti;pg p:r;,od. ucts. Ho¥~1rer,. firo.:m: 

a b usin.ess poin.t of 11i~lf ,. S,m.it.h, §1 Al• (1913j claim tl}e ~Al'. 

is neutral .. It mini;m,;izes ta~ .facxto,,rs ip. -,hus.:i.,~~ dec;isio,l\s 

since it falls equa.llJ o.n a.11 busi-qesses r,e,g:ardl~s,s or: 0t4leir. 

type o:f orga1tizat..io.n. ~flici.ency;, .cap.it.al ,or .labgx 

.i.ntens:ity, apd use o.f ~,guitJ aijd, de,,b t .f:i_na,l,\Cin,,g.. T;htfY ar~ 

discussing the consu..n1;;ptio,~ typf;'! I\A~ aJ.qtte-1 Jg~qring a.pf 

biases pro-duce d by the G .NP o.r iqa tio,qal i~cqllte :t JP.~ V ll' ., . 

The Price :wateraous~ sl0,dy (197.8), .r,~_l?,ODbs \ij:euti:aliA:J i:n 

ter.ms of co~su.m:pt.ion v~rsns sa.-vings. 



.high rates of indi v:.id;ua.l i:gc.9;me ta,;X 'iYi'il.1. d;isco.urag~. sav;iJl<JS., 

Whereas, since t.he V:.AT is a .tax. -on co,~su.mptiq,i,, it ,is s~,ell 

as creat.ing an ince11tive to~d ..savi.Q.gs a,nd in_,-e.stm.~nt .. 

F u:cthermor?, V Ai'-i.nduced r f#dnction iij de,ma,nd «Qe.l.d k.ee,p 

pr.ices fro.-m rising ;t.b.~ f u1.l amo,u.n.t of UA~ a1nd c;qu1d -thus 

reduce the possible inflationary i;mp.aat. Qf the VAJ .• 

Price wa-t.ertious~ (1919) x~pp.rits that. ta._e; V .. AT &.lim.i~ates 

the bia.s qf -t.h.e ipcq:m~ tax :ii\ xa,:oc ,of J.a.bq.c i~rt~n.~ive 

industries. This bias i.s .sai.d tq stem f,rqm th~ .fact tl}at. 

l:abo.r costs are dedu.ct:~d curr-e~t..ly,, ~h;iJ."; .capital i.nv(}st.111e.Qct 

mu.st be a.mortized.. ,~is bias .i,s nij..tiga,-t?d wit!\ t.lie 

consumptiop type v Ai'., ,.nece ta~ ta;x pal,id o;_q capital .-gpqds is 

credited i.p the _pei:iod q:f _purc4,ase.. 71\E:!r~f,o.rE;.'I . .si.pC\8 ,11,9 :Y\A':Il 

is paid on capital o:r lab<>,11# it is ;,uetti:ra.l be.t~f;~~ ut4ese 

factors .. 

Since I V-,AT is im.;posed OJl a11 t:c,.all5act.ioijs 1 

pro:fitabi.ll·ty., it .is ne;a;;t.ral ~i.tit re1s4?~c.t. to 

ce,gar dless ;of 

,degrees qf 

production e££icie~cJ ,and -de.ht .. ffu.,anc;µ.g {Pri;ce -liate1:-h.cqu.se 

1979). 

Re gr ess:iY i,ty 

Regre.ssiv:it:1 is on,e o.,f t-4~ mai:q ar.g1tt.me.g.ts against V.AT,., _ 

Price Waterhouse ( 1979); an:gu~. t,ilat by incr,e.a-:s.i:q.g. th~ pr . .ia~ 

Qf goods., t,b;e icmpact ,0.f 1'A'f ;w~l..l :fall c1upst heav:itl:y; on t1',9se, 



wlao spend the greatest peu:::centage, of the-jlr inco,mes on 

necessity items .. 

possib.ilit.i.es Qf VAT i,.q G:ceece., conte.J1ds tb,.at th,,,is ,is ni;:,t a 

basis for abandoning such a tax. H1;; .claims that a .ba1anca 

can be .restored th;rou.gh 111<11.ce ,pz:qgr~ssj..ve di.recb ;pe.rso.i;tal 

taxation. 

nature of the tax can be d:imi.ni.shed by app.1Jiqg lq:wer rat.es 

for necessities and by al.low:it~g credit on in•di1ridua1 tax 

returns • 

.Incidence 

.According tp Seligman { 1959), :inciiiFnce, is the burde,n of 

a tax on the u.ltLmat~ taxpayer. The .impact of the :tax is 

the immediate resu.lt of th:e ori.gi,n;al i.m,position o,.f the tax, 

or who pa_ys in the f.iLc.st. ip.sta.Qo.e .. The fLc:ocess q,.f 

transferring the tax from. the .fiDst tax 1:,ay er to the 

ulti1na·te payer is called slµfti~g .. 

Garne.:r {1977) claims t]!at J:f t.ke f,irlll 1 s objective is to 

maxim.ize p.rofits, theq tµ~ ta,JC wLll ne,c~ssarily .bE:: shifted. 

It can be shi:fted .forward to the co,ns,um,ei: 1 i,ij tli.,:e form of 

higher prices, or hacJciiard to the £actq,rs of ,p.rqductie>P, i:q 

the form of lo:wer factor pric~s .. 

ignores the possibilit:y that tl:re tax J11ay .be a.bsq.Itbed by 

cutting costs throug.~ I!ig.he.c ~,ffi.c.iiia.nc1, or th.L"q.ugh lqwer,. 



.returns to capital.. Gar~er .fJurtha,r c1aims that t.q£;J ?xte,n,t. 

Qf the shift depends nqt ()n.ly 9n bll,e J11axi.mizatioP,. obj';c.ti;<1,e 

o:f t.he f.irm1 but alsq O,ll tll,e,; maxk~t ;s·truo,ture., pi:iae 

elasticities of fipal dem~d, pr;ice .JeJ.ast..iciti~s 9.f :i..i;µa.1. 

supply, tech~ology J. and d.f,;lgr~e, -Q£ sp~c;ia1izatiq.f.l,. 

GAO { 19.80J reports that. t.he, ¥ll is ii,p,t.e_qd~d tQ be shi:fte,d 

forward at each stage, qf p.r9duc.tiqp S:O -tllat :th~ bnye-r, is 

al ways paJih g the .fll;ll tax. i 'hh,e,n cred;i ted :for it. Ui}t,il it, 

settles on the final c-q~s1111ter., 'F.h~ ;e,:Eif~ct. qf a c.o:Jasumptiq.l) 

tax is to .p.roduce a cqpsta~t d.iff-e;rence be,:tw~~,n p:Lice, paid 

.by the buyer and tJle pr.:ic~ r~.c~ilved b¥ tJu~ s~.1.1~:r.. Both 

.buyers and sellers suffer \loss~s b.e _yo:qd tl\e,: ;tax~.s tp.e,;,y paf. 

However, Jenkin (1959) cLai.ms bl:\e l:)rice ~ast.i;city of d~iia<Qd 

and supply gowern :t:~e :i,nc:.idepce qf c-q,:ns,umptiiqp ta:x~s.. .If a 

sel.l er con t:i.nu~s t J:?rqd :uc~ at th,e safl\~ ra:te,i aill,oif,ing buJe.Ds 

to set the price, a p.e.cf~ctdy a.last.tic supp--1.y ourv~, t~~;n tJ~~ 

whole tax ~ill fall. 911 the se.l.le.r ;to, ,,:t~ e:Jete.Qt tli\at t.qta,l 

re venue :is reduced and an DV'.l;ntori-; sur,.p.lns ,eJtists. .Lf tb:E; 

buyer buys at ·the same :.cat~ a.fte.r the tax is ,i.\ll\,:PQS~d,, th.e 

whole ta.Jt .fal.1s on him,,. in, ,a peDf echly, ~last.ic d~ma_pd 

system.. . Fpi: this reaso;p-; s~l.l.e,.r .J.fL1.1 cut back o,n 

prod uc·t.ion. until he can JD.a.1timiz~ pi:,o:J:j.ts, ,o.r .m,arigiJn,al 

.bene.fits equal marg:in,a;l c9sts. 
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usually in response to ·the substituta.o .. n of V.Atf for some 

other indirect tax. 

would either be .suhsti.tuted fox a direct ·ta,x (.indivi.dua.l a11,,d 

corporate inco.lll,e, pr social s,9curity j qr: .it ~ou.ld :s.imp,1_y he. 

added to the existing .tax structure,. 

incidence of the VAX as well as the ta.x ;fo,r :w'hicl+ it is 

.being substituted,. .. 

taxes, he ,projects ,insig~f:ic.ai:p.t . .p:cic.e eff~cts, assuming 

both taxes produce the same _y;ield and .bqth are shifted to 

the consumer. I.f Jlteitker of the .:taxes are shifted £qr.ward 

(which most. literat.ure sug.gEist:s is higlaly un1.ike1y}, tl1el} 

prices should remail'.l u~c.llange.d b,ut Mag~s ~o.u.ld d,e.cline. 

Note that Garner is nQt d.isc:n.s:sin .. g the iJlVcpice m€Utad g.f 

cons-u1Dptio.n type -value add~d tax., but is .speakiJ:tg of all 

the VAT is _passed fo:r:ward 1 bub the_ corpgrate inco,me tax is 

not, he says prices net Q-f the tax ,could .be :ceiluced by the. 

amount of the .income tax if .b u.si11e . .sse,s were cpl). te:t1t. with th,e, 

same net prqfit. .. 

reduce prices, la.rgec prq;fits an:d ,b.Lgh.e.r _p,.rice.s tp the 

co11sumer will result. 



is _passed forward., .but the 'UH is .p.qt,, p.;cic~s -00,uld also 

fa.lL. . :r.n fact Garner dis.ti.,ngtuishes be:iliie8-:1\; U~e s.i:ze qf t~e 

firm and whether pr no,,t pJ:..ic~s. ~o,u.ld be. ;;i.pcr£:.a.s~d. by t}Je 

11alue ad,ded tax. He also .suggests ;tba·t tll~.c:e is a 

.psycho.logical tend'9nc_y .fqn s-e'11 ... l~ . .s. to j~c1:a~as'e .p,1;ic~ by 

mo.re Uian a nevly imposed. VAT. 

Smi·th et, s!, •.. • .(197.3) c~nte,:q,d t.hat .althqugb .ge,:Qi:1ral p·cio~ 

increases are pro.bah.le.,, iJ!div:,i\dua . .1 .pr,od.uct ;pr,ices de,_pend e>.I,) 

elasticity ,o.f de-mand .tio.r a.11 ,e,t.he,r pill'cb,as£!.S hy '1,'J.fat1t,:LliE;is 1i 

whose :f:cee.1:Y avail.abl~ fu.q:ds ,fqr ge,ne£,al use ~ave lieep. 

decreased. , He f ur.;ther clai,m.s th~ impact ~f JJAj} qn p.rice.s 

can be min.imized by fo"m:: steps: .l).; ip.tz:g:d1uc~ V A'r d.111.tiµ.g a. 

period of relatively stab.if; w&ge ~d ;pric~ cg!ldit;,ions:, 2J 

introduce it as a direct .rev:~,i1~ xe.p.laa-E;m~q t :fqr anq.:th~ 

tax, rather tha.n as a supplemantac::y s,ou:cc~ 9£ E:lHle~u(;;, 3.); 

include only eptities a:nd c.a~g,,qri~s p.cev.i~usl,y t.a.xe,a, and 

4) provide for coop,.er.atiop .b.etrwee,J\ busa.n,ess a!!d -gg¥eI;J.}JiH;pt. 

to .minimize unwarranted price .inc.r:E!asies {i~e. ,, i.I}c.:r,~s~ 

above the rate a·t ithic~ tij~ ta,,;x .b.a..s beeIJ, il!lp9s~d),. 

Carlson ( 1980) and S(i!m,t; J>th~rs beJ.ii~ve t:..he il}.flatiqpar,y 

.im_pact of the VAT 11ou.ld p:cimrily be .a "o.µ~-s~9,t~ increas~ 

in the .Price leve.l.. : .B,e cqnc~df;!S, ~pw.ev~;r_.,. th.at ;t~e, e,,f,f~ts 

,may be intensifie,d as wage c,qnu.acts~ sqc.ia.l .sec.unity 

payments, and other in,dex.ed items ;ar~ :adj.usn~d ... 



Em9iri£~ st,u:d:.i..e§ -·:91! )Blm !!lrn,ac'L§ ~- !11:§ ~1 

very lLttle empirical Jqrk f qc,usi:Qcg qn .t~:e ,iilltpacts qf t lt,~ 

V:AT exists in t.he J.ite12atll.re. H~eve.,rl' ,Mha,t was £ound 

ranged f,rom papers. n,oti~g. pr;i.ce c,i,\ang.~s after actua.l 

imposition of the ta.x to cqlllp_le::x in,put-gutp,ut stndi.es 

predicting _price changE!5 i~.fqr.e t.n,,e ta~ w.as im_pos~,d .. 

GAO ( 19 8,0) no~d :th:e _priae cp.aJ1ge.s in se¥-ep -_ Bu.i:9pean 

countries and the p .. ossible caus~. Acc:9rd;ing t.o :t~is stud:y ,1 
pr:ice incr~ase.s in .tpe Uni-bed K.:ingd Qil'I and .iles,:t Gernu1qy we-re, 

:t1,egligib.le. _. Belgiu:m had ~y a 1 p~o.eJ!t ii:qci:~ase .i,n p:cic~s 

~hich was attribute.a tq l~ss-,:-;;than--::~,xpected pr~c~ deci:~ases 

resulting .f.ro.m the a.ho.lit.ion q,,;f t.h,e cascad~ tax. Ir;gl.a~# 

.Ita.ly, and the Ne-ther,la,Q,d.s ea.a:)! h.:ad ,2 pexaen t ll;AT~iqdueed 

increases in price.s. All tm:-s~ cou .. qtr}i~.s •Qbsexlll<;.d ,p;nqb.l~ms 

.with double ·ta.xa tiq.n v.~ere ,sqme,, b usin~:ss~s c.ha.rge,d: the, V;Jtl} 

p.1 us some prior tax oq t:p~ saJ.e PJf •JcO.,Ods. . :Ln a.-ddit,jio,n, 

Italy and tile Neth~rla,uls :fio.u,qd t~a-t ahqli.shi1;\g t.h,,e cascade, 

-tax did not. .result in 

the of ti.le, 

exp~cteil pr~c~ {dEoreas~s. 

ta.x ,:Lti De,p;ma:tt. :c~snlt~d 

F i~a.:i.l_y ,. 

i:q 

approxi.ill,ately a 10 perae.p.t. :in-011:~as~ iu pi:.ic~s. ~~is .w,a.s a 

.result of iioub1e ta:.n'biop and 't)l~ fact t~a.t .ti}.~ tax was 

designed tq inc,rease tax r~v~nu~ •. , 

SLll,\ilarly, Tait {19El1), ew.:iluate.d .3.1 C()UJJ,tr:,ie.s USil},,g dab:a 

on tile consumer price :in:li~x: (CR.I), in ,each cou1JtJZ_r., ,A.ftex 
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ini tia.l examin.atiop, s,.ix coup.t1:.ies :\H~r~ :fioul),d t.q ha;ve a qn~-

time .incr~ase. in - pric~s w:itl! ·t~~ p~·vio.,us iµt.La:tiqp. 

continuing -a:ft.er the i.m.pqsit,io;q qf V . .AT,;. ;::rb:e ,VA/'i? ~as ,found 

t.o increas~ the CPI ra.t.e (!!f cb,apg~ .in b~l,\ conn:tr . .ies {a..e ... 

accelerate in.flatio.n,};. Bot.h e:f,fects w,.~r~ no-ted in t!"Q 

countries, a-onduras and! NqnwaJ... ..Bq ~f;f{#cts. QP. ,t4~ C.Eli :w~.-c~ 

noted in 13 -cquntries.. trait. re~:exalll-i!le-d tt~e causes £or 

-changes in CPI and i:eJ?Qrt~ d:l\at NA'f caGSed CP.I ·tq .s.hif·t 

upwa.rd i.J! gnly fivii;l qui. q.f the gxigi.pa.l siJ, cp un:t.ries. He 

also .foun-d that. th~ inc:ireased .rat~ gf sehange ill CPll a,flr;Pea:ced 

.in on.ly three QUt ~f :te~ cgu.p.t.r.i.e.s., an_d t4is .~as associ.a·.tea 

in each. case Mith ~xp.ans:iC>nar:i wage aJ!d cc~<L.it pg.l.ic.;ies .. 

Only Nprway was determined tp ei~.Di.eno~ bo,th §'ff~s:ts,, and 

no effects 111ere .. dete.rmined . .in 211 cmuitr,ies .. __ 'Da.i.t conolu.ded 

.that .it is possible. if g9t tbe nqr.m,. tu:, .expect ~gual~yie.ld 

VLA'T subst.i,tuti.on b~ ha'm p.q ~.fi;f~c t 011 ~e .ra tE:? 9f di.aqg,e .iJ.l 

prices •.. Ad-d.itiona.11.y, ev~~ if an ,i:Ju::c~s~d y,i~ld .is d~_rived 

and prices increase, it ,if.iill nq .. t pecessari.l.y accei~ra:te 

inflation. 

Woods ( 1914) a.lso used the CPL ilo measur~ cha~g~ .i11 

,price af tes . the iapo.sition of ,t .ij~ VAT. Be. .l.ist~,d ,the c P.I 

one and tw g g«arters a i;ld ~;e m~,nt.l:r b.~to.re tg. e, imP-4sitµop: o.n 

the ·t.ax, then si.x mon,t~s atte.1:..,. H~ cilis,ted :tb,e perce.4t. 

change between one mop,th, befpr<; a,J\d s:j.fX mo.,pt.l)s a:fter the 
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tax. 

VA'l' rate.. Ho.ever., icq most COUJ\t.:ries t,he NAT replaced .so,me 

othe·.c tax.. If imp9s.ed in the JfJ.nit.ed S1tat,~s1 it i.s ;not kno~.g 

liihethe,r the VAT would be substituted for another ta.x or 

merely add~d to present taxes .. 

on the .mo.re complex side., Nor1na n t 198 1}.; c.ited two 

econometric studies ao.g.,e in S,weden 011 p.ric~ e,ffEgcts of \LAT •. 

one {Hansso;n 1980) estima -ted a pric~ ~gua:t.io.Q in which t.h.e 

quarterly per,centage c~nge in pri.aes (CPI) was a £u1;1ctio~ 

of three seasonal du~11ty vaciacld.es, the rate of change of t.be 

VAT, cap-acit_y utilizatiqp.; the rate of cha•;qge o.f labo.r costs 

in nominal terms., the averagt) rat..e o.f .ch,.a:gge ,in .Eea.1 .,laho.r 

costs in the two preceding gua.E,,J:ers, a1ld ~xpected i:n.f.latiq~ 

determined by infJ.atiq.n rates ,in ,:be:t1 ]:1£€,c~di-Gg quar-t:Eu:s. 

T11e eguatiop was estimat~d f .or the petiod frqJ.n 1958 t.lrr-ough, 

1976. An llmo.n lag struct..are .fqr a dy.Q,amic syst.e1n was used. 

The coeffici,e.nt on .the VA'D variable ran,,gea .for .90 tq 1.02 

i:nc:r:ease in VAT would be .f,uLly tr.a,qs1ab~d .iqtq liig~er pr.ice.s 

within one quarter .. 

Norm.an also noted a study by Ecqno,mic Res~arch U :ni.t 

at the Economic J.lesearch I"Qstit.ute qf th.e :Stockhql.:m sch90,.l 

of ECODOJ.Uic.s. 

a multi-equation ec.o.nqmetric ,mqde.J. uesigp~d to cap:tu.re 



,market in:terac .. t:ions, ·the husil}ess c1c.l~,- and 9t.~er p~licy. 

measU:res fqr · .the ~nt.il:'e s1eiijish ~coDr.omy.. . lN1e .• result.s 

suggested that an incr~se · i11 t:tt,~ V.AT in., 1971 f:co.nt t5 t~ 20 

;percent -uo.u.ld hav~ caused an iJt,Cr~ase i~ t.h,e C_Pl: qf 

a,pproximately 2. $ _p~rc~,nt af .. i: :t;wo _yeia:r.s. J!.~at m.eans a 2 .5 

percent in creas.e .0¥,e.r w,;:.qa t .prices wqltl.d ha Ye b~en il t.a,liu~s 

had not b~en ra.is'?d al}_d al1 1QtheE p-ol.ic:if;,.s ;oe111aineil :t;he 

same. 

To esti.mate pr:ice 

carried ou,t 

concentrated on the 

~£f~ets o_:tr a VAT i.m,p~sit.io,:n,, Aarqn 

a.n inpn't-gu-upnt a~al..Js.i.s. ,He 

corporate incom.e taxes. He ~!Xa,-m.idl~d ,:the price ~i.f,ects i~ 

several .industrcies I co_JRpaued tl,le tax iliai:r.ilit.i~s in the,se 

major industries, a __ n,d ~stima~ tl!g sj.ze, qn adjus~me,p.-t,s i:1+ 

fac-1:or payments,. . ,,Aar9.p .m-o,deJ.t;d tl'!El! GNP ty,p~ ,VA'T b~causE; ,of 

the ease of use of in,put.~out;pu·t data ;tr9:m th.e ..De,,pa.x:t,me1tt o:f 

Commerce, United Kin,gdqm .. _ H.is .mod~l it-as .d~v~lope,d to llapdle 

various amaun·hs of. sl:i.i.ft,ing ,of bo,,,tji tpe V.Atr a~d :t4;e 

corporate incom,e tax {CI'ih •. W.h~n :;it is assum_~d th.at t.il~ C.LTi 

is not shtited,, but the VA'.il: i.s f.ul.Ly sl:!_:iEf-ted f,orwal:d 

(consistenu with tr.aditd.o,;nal ~COJ19,mic .tl!e,ql:i,y),. prices rqse 

relativel.y :moce in agr.icul.t.ur9 tlJ_a:ll{ :in ,il,11g;. ot.qer ,i.ndu.stJ:_f •-

Under the same shifil.p.g assn411_p:ilo~s, Ui,,4§! a:grio.ul:tura.l vaLme, 

added tax liability ~oald . .be mqre t4,all. ,t,wJ.cs t.~t; aqrp~ra·t.e 



income tax liabilit.y; •. · Thfi! lu.BlbE3r industr:y al.so .i~cJn:,:ced a 

g.reater liabili tJ iji th: tl!e ·vA'F. '.f~e,,~ iud us.tr.ires }iQUlil ij;eed 

t.o raise pnices aQ,d/OE lp.w,ie:c o.ne qr ,1n,or~ factq.r. paf.Ji~nts. 

In seven other indus.tries VAT .l.ia.bp.lit;;i~s ,iilqald be 1.,e,ss i:ha:q 

half · the co,rpprat~ incpm,~ ta:c.: lianility;.. Alt.l,lgu,gJ,i ;t4e 

input:-out_pat m9de.l assame,s ze.£0 demand. ~lastiei.ti~.,, t.4e 

results indicate tha,t pDiC1:? c4aJ!ges ~<>,uld lead :to 

substantial changes i:p, da,ma:nd ... 

While Dalamagas {1978!); ,did n9t. .measni:e ,p..ric~ . .{;tf?Ct,s, he, 

did develop a statistical t.ime-,:~r.i~ s a<t)a1::,;sis wiit.~ indirect. 

tax revenue as tl;le d~p~nden.t v.ariahlt; •. · B~:fiqre. its 

imposition in G:cee£e1 Dalama.gatJS e,mp:i.i;;ical:ly ~stimated t;b..e 

expected VAT revenues ~~rsus ,,ot.qez:; ind;,ir~ot taxi~,.g ,met.hqd.s .... 

In additio!l.- he atLempted tq d~ter,miQe ?g,u.tt1 ~,f.fi;cts .of ·t.~~ 

VAT on ,incQm,e; and . .,.a~he:n h9u.sing sta-nas,, agt;?, qi; il}co;me: 

.have ·the greatest e£f¥C.,t o,n e.guLty,. He rati:fi~ the 

statistical significanae g.f v.aa:iat;iqJ.s :in <'V:A~ ;1uu::d~n . .aci:qss 

inco,me • .i.e., the regre,s.siv.i·ty qf tl\.;e ax... The, results als9 

:indicated that incQ.me ~.as far mpre il!Jp(!l::t.a~t tb.a~ ag~ and 

housing status .in dei:erJ11igi::ng ,iA~ hardel!-

Although Aaron stu.died th~ pi;.;ice :e:i:f~ct.s op .sev~ral 

industries, ll:e did not ~.xa mil,!~ axt.Y _pa<cti.cuLac CQiilmp!li·ty:. 

Nor did he exa.mine the cqns.ll~paip~ t:¥¾lE? VA;X, ~!lic.h .is t.g..e, 

one most likely to be .imp9sed in :tl).e 1UnLte,d Sibate,,s. Th.is 



study is d~sig.ned 'hq .fill th.at gap, iusing an eCQJ+Oll\~:t.ric 

ana.lysis (~i th ,dellland elast.iqit.iesl to.r shont~.run ,price 

e·ffects in ·the .forest inchustl:ry, par.t;icul:arly .fo.,r the 

southern pine stumpage o~,ll~r. 



Al thoi\lgl,l Aaron stucdied ( 1968) -the p.r:hc:e efdi§cts. 9Jl 

several iadustries, l!,e d~d ~qt exam,i.n~ .a.ny par,ticular 

commodity.. Bqr did he eia:mipe t.h,,e,, c,iQDSU11tJ?ti~p. tJp$: V:AT, 

which .is the one m9st lilel,J ;tq b~ iJI1p,o.se.d L:q t..4e Iln1itE;d 

States.. . This study is dE!!si.g.,~d s:t;q dp j,ust. :that. :.AI;l; 

econometcic analysis is used t.q ,d~t.~:mini; sh:or'i:~,nun J.JXica: 

e.f.fect.s .in t.he forest iJ1dus:tr:y.., part;icu.lar.Ly fqr -t.qe 

.southern pi.ne s·tampag-e owaer. 

Ideally., to S:liUdf t;pe prgba.ble etif~cJ:s 9..t. a MAT ()~ 

,private forestry, e:v~ry .fquest pco,duct Mou;ld b~ studied,. !f:q 

the primary pr9duct ~ide, all s,pe,,cie.s jjjQ:Ul.d ;be studied iq 

the st um.page marke.t.; on the cpnsu1iu,~r sid~r a.ll f.i.Qal 

pro,ducts such as hqusi,ng. _pa,~J:, b;oqks" an:d sq .fqr-bh, .plus 

the intermediate pnqducts and s 0uhs:bitub1:; p,rqduscts:, JOuld he 

incorpp:cated into a ~a tio~l dtfpaffiiic mpdel:,... 1i9w;eve£1 t.h~ 

comple.xi t_y of sue~ a ,modE;l .is ;bey,q,nd -the sc9pt;: qf t.h,is 

study. 

Instead,. ttte scope .is .limii:ed tQ ,a .sJ;10,:nt-;cu,n ,.mgdel fq-n. 

private.lJ o,J.1ed southe.tm piJ1e sall(tim>eJ: sh1u11p,-.age," a~d' Ile~ ... 

one-fa~i.l_y dwellings. i.~ ti.~ .i)oasi.Jt,g «aaicket. T-1!,e. ID;Od~l is 

limited tq_ p:rivat~.lf O!ir;n~d stu.m:page b~aause q,:fi ;th,,~ 

difficul t:y iii p.red:i.ctin.g ho" -o.h,e ,t.ax :Mi.l.l b~ .i.m_posed q:µ 

pub.lie timber, as we.Ll a.s -tjie ,u~rtai:qt1 in,.ip.t~rp.r~:t.ing 



consumers. 

consa.mptio~ sector pf the mark.at.,. 

secondary madc,et. 

used .i.n secoqdary aa.:dcets .. 

.industry •. · Addi ti<:>,:naJ.1.ly.,. 

south:e,rn pine say-timber is 

.Fox t.he,. fq.re.st p.rgduats 

const.ructiqJl,.1. Reseac'"~~r.s hav~ e;;x:·~n.si:·~lj' si:uclied the 

housing :market. . tfhus,. t~E; mp~l ;;is l;i.mite,d tq .Q..•e,;w si,.qgle~ 

f a11ily h.ouses .. 

I.AT on .private fox~.try, o.v.i~ to a o~a.rig.t; in h,;qusi:,!lg 

consum.ption predicJ:abl.y. oaused by a;D. ;,i.@cr~ase i:Q t,~e. n~w . 

1 This figure is n9;t read.i.ly aJVaiJ,able1 buu ~as d~rii¥e,d b}'. 
A. . Goetzl o:f t.ge Na tiq;g.a l .Fqre.st .i . .rqd UC:,ts ASSQ;ciatiqn: 
usi.ng various sourc~ a.,£ .blfiqr,matio1r. s~e auhh~:u:t f qr 
further details .. 
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housing pr.ices due to ¥\A~ .. , Sine~ ~e use the CQRSllJllpt.ign 

type '!tAT, calc:ulat~.d u.si,Jlg the iJnroice illleti\Qd, we,, assam~ th.:~ 

tax is t.otall.y shift-ed fq,r~ard.. ltu:cthf%r.m;oD,t;., li'El as.same the;; 

tax :is added o,n ana ngt substi t.nted, so t4;~ .cg,:apg~: .iq pci,ae, 

~ill be equal to tije V.A'.D rate.. . Housi~g c::.so:gsu,mptd9,11 is used 

as a demand shiftez for t.g~ pric~ ~£ stma;page sg:.ld, iff}lii.c4 . 

. impacts on t.he supp,ly, guqt.it¥ as 1.p, .a ra.,cucsi¥~ s_ys:h~m ... 

When the,se values are adjus:tem~ the chaJlge .itn z:ev;e.~u~ .t.q t~:E!, 

private focestl.and qv,n.~r is Ld~p,ti,fi~=Hil-

'.i' heref ore, the sup;ply, a:nd cq,n.suaex dema.nd :functio,.IJi .fon. 

,?.ew .singl.e-famil,y hous•'?S is· apal.JZEl<i, as we.ll as t:,he sucp,ply 

and der.ive.d delQand £11:qc liqµ fqr so,J1t4:~rn pi.11e sa:w:ti;mbfµ: 

stumpage ... , ~he esgi,mati.pQS ac.e i.mp.qrta~t li~c.arus~: 1 }., th,e;JJ1; 

is little co~sensus a:mong resean;ll,~.r:s ahqu'li tq~ a,pp~pp_ri:.at<;. 

form of th~ .stu:mpage fa<Jciiat..ions ,or t 4~ ~s;j;,Lma ted .leN~ q,f 

price elasJ:icity o,f supply a,nd de,ma,nd, and 2} d~,ma.nd an,d 

supply equations ac.e n.o.:t E,~a.di\ly. a-¥~aiLa.hJ.e f,or st1u11pag~. 

!}a:b:2 

'i'he .first step i,n mod.eli,ng th~~ .nraa:ket:s ;,is to gat'h~ 

data. Some o:f t.he ,data av:a,il.ahl~ extepds ,t.rqm 19:55 .to 

19 82, 28 observatiq,ns;,, othe.LS ~:Kte:,µd q~lJ' f .. roim. 19,63 o:o 1966 

to 198 2. To ascerhain the, 1missin:,g dat.a pQi:Q.ts,; 

~xtcapolation 111eth~d,s ·ar~ used.. In s911u~ cas~ tr~.;d 



used in cop.junc:tio,n with t~e v:.ar,ia;h1es Ji;iti! .lq~g~.i: ava.ilable 

data ser ie:s,. 

unavailable data are pned:ictf;d and used. ;¥,it.h th~ availah;l~ 

.data in th~ model. 

t.he Ta5 seri~s} has p.ric~ se;r,i~s ;fr,Qm 1955 t9 th? pr ~e~t •· 

qn private stu,m,pag~ .fcu: bqth .sa !f;t;imb~.r aµd:. pltlpvqgd.. The 

sources :for the Louisial,l.a data ar~ U1ri.-c,h {19.8.1), Haic apd. 

Ulrich (1969) and l.SD1M {v:ati9us is:sue,sh •. 2 A sintple 

demonstrate,s the 9i,g.h cqrrel...a.tiQ~ be,:tile~n SQUt~1e,asi:e.r.n 

prices and l.ouisiapa prices fB2,:;::.,;fJ,13# ill, ·ttt·e. pul.p~o,od 

prices, buit in the c])apg~. in p.ric~.s due. t:9 the ¥A9? .. 

Standing timber in11.,t,pDf ~d J:temov,a.l .data alie c9l.l~et~ 

qccasionally .for .Fqrest. Sf!rvic.e .F()res:.t R~soua:c~ repprt.s. 

"Jh.e data a va:ilab1,e ar4:; :fqr: . 19 52; 1i9.62., 19.10,, and 1.911 (itlSES 

2 The 11\0St current data ai:e 9b.ta,i'1l;~dr .tb.,.rou.g.h d.ir.f;ct eo,,llt.aot 
with tl1.e sources .m~n,.tipqed ,tpc man;y qf the i9l.l.P¥:iJ19 
variabJ.es. 



1982, 197.3 _, 1965, and ;1958),. , 1th~ data ar~ sel)aJ:at.ed e,ithe;n 

by ownership ip a ,.re9:ion1. gr b,:J Sf)E?.~ie;s ip a ,region, bu,t n.,qt, 

by both. The quatttity ii:q ou~ .st.,.umpage. .su.pp.ly 01.11::v~ is 

defined i~ terms qf sp~ci.es in· pr.;i¥at~ <>,liln~I:shi;p~·. 

Therefpre, the f.qm: data pqi.;g.ts ai:e ije.ighte,il bay t4e 

percentage of .,priYate o~n~s~ip iq tlie .S9uth lH;:IO.£'; b~iag 

extrapolated and i,11terp9la-t.ed -tq e,xtend. t,4e,, .data base tq 

1955-1982., 

Other data used: in ltl:l~ &UJai)age iil.~ve:l gf t;h.~ aqde1 

inc.Lu.de Do uglas-fiii: . sawt.imber stndllpage px.ic~ :f~:u~d .i.p 

Ul.rich ( 1981} wit!\ receq:t data d.ir~c,:tly :f,,rqm t}\~ .i'QI,est 

Serrice. , An ave::age agga::ega~ price :f;a;c all .lU>ll!b~r pcqd.ucts. 

is not ava.ilab;le f.pr i:l!~ .:ye,a,:r.s specliied, 4,o,:»e,NeD a p:co,ilttc~ .. 

price index for sou.the;z:p pine, J.•1unber ft,967=1,Q,O); :is av~ila.ble 

.for 1955-1982, fou~d iij tJi~ ti •. s ... Bureau Qt I.aho.c;.Statis:tias 

{ vario:us iss.ues) .. 

:In order t.o fil tei: qu·t the ,af .f ~c,t o.,f a G.b,,.amge i,µ t i,,le si.2~ 

o.f houses built, hqns.iJ1g guanU:ty ii,s ~ea.s.tui~d :Ln square fe.~h 

and the price of hpusi.ng ,in dq.ldars pe,,r sg11are foot. 

,:>herefore, ,housing d~dllapd .is de,Jfi,It@d as tlle ~umiber q;:f .~i3Wl 

single-family houses sqld .m.ul.tipl.ied .bJ, tl)~ av:~E-agE; squaI:Ji::~ 

.footage pe:r si~gl~fami"l.f .ti:oBSe .s~d ... , ,,These .d;a;ta ;are 

a vailab.le f <;>rm the Bureau qf Cepsw; ( .. 19'8.la) .;fqr tile ._y.~ars 

196.J-. 1982. :Ip oLih~r to asce.rtaii~ ,pr~- l96.J fig.ur~ a 



gu.adra tic trend e.x;trapqla;tioJ;l. is used.. . {Bi.g,ure..s i~ 

SQ.FTS0L1 = 73163;]0.!i91 + 739,J,.j)QlffEAB) 1. $r61,{ {.EA R:S;QJRJ 
(.;i?4tl}; (9 59314 .. 13.5} (97:t..6,3.61 

·-1:89. J:12,(DJ 
{27.-191} 

D= 1 when YIAR>1969) •. 

1µ.·tl;t; ll2 -::r • ~415 
,D.W 7 1 .. ,,~,82,. 

9f ho us~s sq,ld is 

started in tho4.1sands o;f an.its (C.EA 196:.2 apd 19.8:lJ1 •. • 

SOLD 1 .= 15.3_-~54 + .,a7.Q.2 jf>;i'A·R'.l!S) 
(68 •. J.14} ,{ .... qu;.l ~.itil! R.! ~· • 68i66. 

Di :;:::: .. 3'.134 ... 

The two sets of p.r~dicti~ns are auatip.lie,d :t,q,g:E!t,he:c fo.:c. 

square foot.age solid it} 195~J962, o,t.h1;;rwjtsE;! tli.ij~ p.E.ig;inaJi 

The ho:asin,g price vai:iahl~ is de,,t,Ji,ne.d in .dq.lla.cs pe,:n 

1963 t.hrough 1982. 

estimates for 1955.-1'96:2. 



PR ICE-S = 4349. 7£17: +, .l.l.l,8,(1.ALUE) 
(230D.ij83). ;;(.(l1. 1); 

square £09tage so;ld in li955:-:l%i2,. 

v;al ues are used,. 

MQR"1'GAG1 = 1.l7:i4 + .9,553 (tlQJlD'U 
{.,i782J:, , •. Q3J:J, 

wit.IJ f.t2 5 .9517 
Dil ~· .. 73 .. 15 ... 

w.i:t.q a-2 J • ~7:a9. 
;Di ,. ,.51,1_7,. 

To approximate t.he e,fi~ct of _pr&Nipusly buiJ.t ~Qt.lSE!,S 

available for sale, year rqu.n:d awiaal ,a;v:~!C,ag,~ 11,aca~cy xates,; 

as a perc~nta.ge o.f aJ..l upits,. 

availab.le from .. 1956-1982 •. · Si.nc~ .. it iis :q9t desira.b1~ tQ 

loose anotller observatiop, 

used for l 9,55. 

Census ( 1981b and 191.5), .. 

Finally,. 

portion o.f tl}e CPI, 



consumer price index and ~xp.re,..ss~d 

variables affected ar,e &bE; p.r .. ice 

Douglas-fir savtLmher a,nd pu;;l..p,wg:od 

in t96.7 . dql,lar s. Tb.OS.~ 

o,t squther~ _pine iiLt\d 

.s.tum,J!ag~,-, :th,e 1.umb~r 

price index,. t}.le pitic~ gf .il;Qu.s:es sold., pe,r cap;ita dispgsab.l~ 

inco.me, and rept .. 

Appendi B .lists th~ da:ta us~d ,fqc t4~ E;;:conqmetr:ic 

analysis. 'fhe esti,mat'E:ld :regmssip.J! .;tq qe_n~rat~ data ac.~ 

graphed .in Appendi.x, c. 

§ackgrou.ng 

stumt?aq@; Ma~~§"l• 'fh~ .li:t.~ra·t11r~ :OII sbwn,pag~ market 

ana1ysis is so~ew.hat .laited.. 1.upp;~ld t198JJ ,re.f~I!s to :th.:Ls 

fact in .h.is econo-•et.r.ic sbud:, qf ~rd.w,pgd st,u,mpaige suppJ._y; 

and. de,mand .. _ Since so.me sa wm:i:11 \o~r.a itlo~ are v~r.t,i,ca.lly:i. 

integrated and purchase :t.geir 9~:P st.u,mpag(;,. w,4:hle Qth~.r 

£.irms parchase logs_, •~ sta ~s tqa ·t ;Lt .:iis d.i:fDitcult tq 

separate aggreg_ate d~m,:and i-0.r s:tu.mpage :f:1:9.111 ag91:egate de.madld 

for 1ogs. .• .Luppold t~e.:~ mQ(le,.ls tl:l~ h&,I:dlfQQil a..umb.e,.c .mark~t:.: 

using qua~t:ity su;p,,p,lied and 3dema:.qd pr;ic.~ as i:.h(; t~o 

~ndoge.nous variablE}s. H~ es,t,i:ma tes the pa.Dam~u:,Ds nsi.Qg a 

double-log .£orm whic,h results ip a s.ho.rt-:.ruq ~.1as-ticity 

estimate .:fior the pri.ae va:.cia::hle. RE}.s.ults ,from t1-!is 



.invest.igatiq,p. show a 1: ,p~rceq:t Ln,c,rea~- i.q .sinmpag~ pa:ic~ 

.leads to a .. Q,8 _percent decs.eas .. e in guantit.:¥ sll.pplied . ., a11d a 

• is percent decreas~ iq .gua.nti;ty ,(l£ s:.tWl.lpag~ d.E!ma:tided, a,nd a 

.. 54 percent decrease i34 t..iJ~ Lam.her pri,CE;,. 

HcKillop ,{ 19,-67} piqn~~..i:ed it~,ia f,irsd: ~COJlJ;>D!Ert:n:ic si:.ud,y ip 

the fore.st proqucts. ,maok.1at. ;11~ an,d~a1toc~d t,,o spe.cif;:y: an 

aggregate de:ma:nd and .supply Eela.tion,S4_ip ju,p. ·th,e. U,nit:~d 

States fo.r .lu.mber., pap~r, pape.Ebqaa:d.,, 1?"lMe>,od1, rq;1mdw.9qd.,;, 

and stumpage. . Addit.i~nal.l:¥., 4<; .pLa~~ed t;g est.:i,111a tEJ th.El 

structuca.l para:mete1:s ;of. th,,,e~ relatio.nsi.µ,ps, a,d prqlliicd.e -a 

qua.ntitatiwe assess;m~µt. qf t;·p.~ elastiicit'.b~s a.Qd tl!~.i.:c 

relative Lmpprtanc1;? ln d~iier;llliQi.pg corn.sum,,pti:o;n, p.Jlice 

levels d m::.-±pg .t.he sa1u11e p:~.io•d.. he s;t;,ractural eg ua tio.f.! 

for stum_pa-g~ suppl;y {C!()Jtsi.s·ti.Jlg mq.stl_y o.::f DG:!;Ug;las~fi.rl ~a.s 

modeled as a fancti.on g.f t~e p;rdc~ q,f stuinpag<E; a.p:d the y:~a.r. 

This trend ·va:ciabl~ was prgpgs~,d. ,tct recqg~ii.ze . ·tq~ chaJ\g.iJ1.g 

.physica:l avail.abili.ity; qf ti.~ben. lio~~:"Ve';r,: thE:, .st,iun_page 

supply egna·tioJ1 :was npt ~sil.ma;ted b;eca,:US~ tl.!e .i~fq,r.m:at;ign 9P. 

it was used :indirectly in ~st,i,ma,ti,1\9 o,t;hf,;r ;re,;lat.i~;ns~;i:ps .. 

stu.~page ,demand ,as a.lsg mp&ele&. but .t}9t ~sti:ma:ted du~ -bQ 

data una vailab.ilit. y1. , ':I'.' •is mod1;l at:te:mpted t.-0 oaJ:1tu1:1e. U1e 

deriv-ed nature Qf stum_pag~ demaiiid h:y C@ii,la;ps.i;ng ;tJ:ioee . .m.a:.ck~t 

.levels into one egaati~Jt• .mc~i..1lop u:s.e:d pri.c1; q.f s.t.umpa.g,e.,. 

pr ices of ,.lqgs, a4,d ,p.Dic~ Qf .l\igher .le;;vel prqduc.ts SUiG~ as 



lumber, pap~r, pap~r.boa:rd a ijd. ply.li;qqd,. some consider t.h:is 

technique to be double counting le,ad.ing to se:t11e.ce 

multicollinearity prgbl.ems,. 

Ada.ms and Haynes (1980,); p.a::~sel\ted .;a spat.i.a.l IDOdt,il qf 

North Amer:ican so£t,.iqqd luialb~,r,;. p1yw.oo.d; a~,d stu1D,pag~ 

markets designed tQ pro;11idi; lo:,qg range ,pr,9jec.tio:p.,s of ,1u:ice 1 

consumptiop" a,~d prod.uat.ipp t~qds. Iq ·l::b.e st.umpa,g~ s~c.t.qr,, 

aggregate demand interacts ,1v;;ith sup.ply to ii~ter,m:i.fie 

eguili.briu,m .stumpage prices apd h.,arve.sts on a r~g.icr1c1a.1 

basis. Adams and Hay;p.~s used a t:w:q s.t. .. ag~ .least sgua.a:4;.s 

{2SLS) estimation t~c!).n.igue iiith qpLy lO y~a.;c:s qf data 

(1966-1976).. T.b.e.ir model .for a919reg.at? <lerive:d st;;;umpage 

demand 1w as :notably diff.ere11t. :n,.1:gm mo;st ~thex:s. lfotal 

stumpage demand was E;Xpr~sed as a .tu+1ctiop o,f prqduct 

recovery factors f.qr lumber an,d p.LJ,ifQO..d~ .lumher and p;_1J;Woo,d 

outpu.t, roundwood rer1uire:ment f9r pull) qutpub, and at.her 

miscellaneous ,p.roducts output.. 'Mi,~.ir su,ppl.y eguatio:q lijas 

si mila.r to McKillo1i.,s, .ident,ifyin,g !Iua,ntity supplied .a;S the 

cut or cut/inventory rat.iq in the ar~a. being a £,u,nct,ion o.f 

pcice of stumpage and :im:ven,,tp.rf.. Il:h~ supply qJ s;tu:ml)ag-e was 

separated by ownersh.ip cJ.ass a.nd .cega.o.n, but not by species .. 

Adar11s ( 1977) , att e,mpted 'bo s;i,mulat_e t.be res_pqnse .of 

output prices to natiqIJ,a.1 .fq.rest .Doug,ila.s-fir .supply.. He 

used price as th~ endo.g~nons variable ;in the i:li;.mand 



equat.i,on.. For thi.s i.q.ves1dga,,:ti9n.1 ,l;:im~ series data and 

prdinacy l~ast squares (Qll.Sj uas .u.s;ed ;;fqr .sta.t..is.t:tcal. 

analy.sis. 

Adam,s and B1ackyell ( 19.73,) de11:~lo,ped .a 15 ~guation mqd~.1 

Qf the forest products indus:tz.J in t~e IJ.ni.~d states. l~i,s 

model link~d t.he prin,ci,pa.1 structau::al el~Al!~Dt.s q.f Jnark~ts 

for lulllber; pl1:wood, sawh:>,,gs, ¥ell~~ ilQgs, a,n,_d .s'bumpag~. 

Th.e stumpag~ secto.c was aQde1ed b,J a ,;si~g1e d~.ntazid pi:ic,e 

egua ti on.. Tlµs investigatiop als9 used t.i.lllfrse:ci~s da-ba .a . .qtl 

OLS for .stati.s:tica.l anal.ysi..s .. , .AdaJms at1d ,Black~~ll 

tho.roughly reviewed tb;e econp.m.ic rel.at.iopsltips aI}d t.he 

structural para~ete.:c.s necessa.:£y ..i'.Q m.p:d~lipg stumpag.e in 

generai ..... 

Fi.na11:y, llobinsop (1974), m<:>deledi the dema:nd apd supplJ, o;f 

o.ouglas-.fir and southern pine ,J.n!l\:,her and stnmp.ag,~ _ Rqb..illso14 

recognized that stumpage ,a:.s c-0D~~in11111ti;<i · ;i.J1 u:ari:ous ~Ad ,use,s_,, 

but i.ntend~d to .k~,ep qis aod~J. sidnple..:. ~.h~.;c~..f9;1:~, l,l~ 

assumed .stwnpage ;qua~t.i ti~s dema :µ.d~ii ,:to. be,, eg;ual t9 t,ge 

q uan tit y of 1 am be:tt: su,p;p .li~d .. HQJi.?JCea:: i' a:f t~r L8..P:f.l at.ed 

~s-tima±es, Rob:insop. .f9un,d a ZE;I:Q ,e().~_ffic.i?n.:t.o qij tll-E; pric~ ,9:f 

southern p.ine .in -.. its 9wn lu,mbe;r ,de:maJld e:gua:t;i;op.. 'I};is. 

implied an infinitiel:y iq-elast;ic demand .:iq:E sout.l!:ern ._,pipe 

lumber and stu.mpa9e,. The g11a-qti tJ d~man;dedi wa.s u~att~d as a 

p;-cede termip.ed variable. As a ,r~u..lt..,i h,,is si.x: eg ua t:ia:; mQd·,~l 



depicting the southern piQ.e, sector collaps~d i.nto faro pc.ice 

re.lations representing the, SllJ?PlY o.f .;l.umh€:r ap.d stu.Illpage .. 

2SLS :was used to estimate t.lu'? co1;:;,f.fic.i€Jnt.s, us.ipg .anqua.l 

observations £or t.qe p~riqd a 947-1967 .. 

housing •demand;, 11.oweNe,r,. this inYesti,gati.qq is spE;.cifica.l.ly 

interest€d in the supply a:gd demand: gJ ,ne7itJ houses built or 

constructed 1 rather than hqusi.qg d~.man.d in general. Since 

we are tracing the e£fecJ:s q;f the; 'Vail. ue added ta:x: on 

stumpage demand and p:cic~,. the, ,.fi~aJ. market mus-t be tlje 

current market of 1tpod use ... 

Muth ( 1960} att?,fllpte_d. tq 111qde,.l ho.th su.p,ply and de,ma:nd f-a.:c 

n,on-.farm housing. He h_J;pq-the:sised :th.at th'e long-:run price 

of housing determin~d desired stock! d~:B1a.nd, alll;d t.4,e s.h,o.rt.~ 

run de.viations in p.rice gqverq~.d t.he rate at ij.Q.ich tl.ie 

desired stock was a,pp.rqac!).ed.. U.siqg ,QI.S; ii,~ £ourul l~~g-run 

supp.ly of ,pew housing to bE:l pf;rfecbly :eJ.astic. 

Follain ( 1979) p:m:sued muth "s .resnl:ts., s,pecif.ically 

testing whether "the lqng-ru.n supply ,o.;t q~w .r.es,id,ential 

construct.ion was per;.f.ectl.f elastic,. ,Eo.llaip used 

contemporary data, cop.seq:uently a lon.g~r time s~.r.ies, and 

both OLS and 2SLS :reg.:cessiqJ! .q.n linear ai+d .lqg~li1ie,a.r: 

eguatio:ns in order to invE:istigate tn,.is .. hypothesis .f.:cgm eve.ry 

angle.. The resuLt.s were th-e sal!l? as d.'1uth ".s; a p.er.f~ctly 



elast.ic l,ong-run snpptlj c:urv~ fqr pe.l!J c~truc:t.iop ~as 

sustained .. 

Pollock . (1974) 

demand and supply 

'const:cuctiq:n. He 

perfectly elastic, 

use,d cro.s~.sec.tionaJ. daua tq estiilllat~ 

fapct:iops £;or ll'ilW ,,res;ide,l}bial 

i:e_;fut,ad -t.4e.. .tiypgtb,e.si.s .. that supp].,J is 

COl!t~iuling thE? snp,p.iy ,tunciliql} is J,Jr.ice.. 

inelastic. , 'the st,ndy ,gave, .a 'h~9rqug4 .If;,Vie,;.H_ qt, t.b,~ ~cqnqm:ia 

variables affecting th~ ~.qnsi.%1 ,mar..k.~t~ 

Sil\lilarly .• Ma.isle .(1:961)1 :.c~·v;,ie:~d ;th~ ~cgno)llic caus~ o.:f 

changes ;in demand £Qr b;ons:ing cq.nstcuct:ig;n. _ His tljepr:,et.ica.l 

model encompassed all ~e vania:bl~s d~:t~.cmin,img b,,pus~.l:i,ql.d 

fo.rmatio.n;, net .housing :cemovals,. c.b;a.qges i.q, ·v;aca1;1,c.i.es1 and 

changes in inventories undE;,r ,CQnstrruc;t~on. . His 4;1mp1'rica l 

model .was reduced to a s.iijgl~ equa.tt10J1. :for b.ous.il),g s.:bart.s, 

and time ser,ies da;ta w.as fitte.rl us.,i.ng QhS .rE;gr.essi~n .. 

Uo.ble.m Revi~- _. I~ order t9 ,i::nve.sti,gate ti,le pos.s.ii,hile 

effects of a value add~d tax oq . .fqr~tx;r., t-4e .dii:c~ctti.qn o,f 

±he tax-sb.ifti~g al,!,d t.11:e .facto.rs af.,tecn.in,;g S.P-Jift;ing must be, 

defined. . As m,entio.Q,ed: earli~:c th~ ,tax i.s {;.xp:eat~d t~ be 

shifted foi:Ii1ard 1 but: n~,t c~pl:m:~l:J, •.. •· 1.f .i:Qatjal..l.J ;tl).e tax 

is tot.ally shifted £9:c:wa.rd. 1 a£11 J?,;rice..s 1i:1.1 ri.se, a:q,d 

cc0nsuers '(it.h the same ipco.me ,,i,ll l.tav.;'=! .le,ss buy;ing pg}leJl.,, 

th us depressing copsum,ptip.n. _. A deci:.easf:l iq COJ:\Siimpt,io.;q ~ill 

then lead to lo-a,er priG:es; g.c a pa.ntiail .bac.kaa.r,d sbift:i;ng t<>; 

th,e sup:pli~rs 9f stuADp.age. 
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'The mai~ pu:cpos~ o.f this mode.l is ±.~ e~,plain t:h,e e,,ff ~c.t 

qf t.h-e Ylj! _ra-ther . t.han e:x,pla,i;Q ;~e ISUppJ.;,j and d~a:qd 

situation .fqr both stuap.a.g~ and hqus,ing construction .. 

'Therefore, the mode,l J.aast CQ!lci.sel.1 ti.d:~ntli..£ .. y eac4 marxet •. 

i!oreover, it must. su .. ff;icie,µMy. ,,id~n;tify t:he caliS~ 9f 

fluctuatiop in e:a.c,h .mar~t .SQ .:tb,,at w::cunat~ w.,~g,kbs 

{coeffi.cients) are assig]led .t:q eac]J q.f t.he vai:ia.b.1a,s, 

particu.larl.:y the pric~ va:r.iabJ.~s. 

al tere,ii by t:he :introdu.Gt.:io'Q- 9f t.q:e tax •. : T..ge.: mcide.l d,ev~lqp~d 

is used to de,termine ¥at. eff.ect. µ.pitj,al ,p:dJce c;hang~ :ftgn 

~ousing :wi.11 have <Qn quantity cQn\Sumed .ip. !1oti:.. ,ti!~ .bous,ing 

and st.umapg~ market! l.,~:v:;011 aq;d in t~e :p.I:.:ice, 9;f suu.mpa.ge .n~,t 

of the VAT. 

Tb.e e.xpected lo:Q.g-run .supp.ly;-deman,:d equ.i.l.i.briiun Scl"...ste.m 

i.m;posed, t,he equili.briRm paic::e is J?9 = Pg ,.+ v ,{:P<>) 1 wl}~r~ .v;, 

represents the VAT :cate, and· egual..s ze..rQ. , Af;ter the ualu.e 

added tax is :fi.rst iapqse,d., 

aijd an ini¾tia1 s,urplu.s of .Q' QQ; 

¥0 uld exist. . In the long-:-ru:n,,, 

suppliers aouLd re,duce tJ1~ _p,Gice 41:q.ti.il the. tqta.l gu-an:t.i.t.,y 

sttpplied is bo:t1.ght., Mll,en prices .ar~ r,e,duc~d, sqm.Ea s;u,pplie-,r,s 

will drop gut, causi~g a 1e£-twa.rd shift ig. th~ supply cw:ii~ 

(the shi:ft~d supply ClU:tv~ do~s 1,19:t ~.~c:essaa::il.j'. hall~ tl)e same, 
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slope as pictured),. Equilibrium _would gccur at .some pqint 

between l? 1 Po; L.e,., Pe w:il.l be the ~g.wli.bnium price to the 

consum•e.:c at quantity Qe .. 

supply and .demand E=guilibri.um. 

only pu, :where the .d.i:ffE=r~nce hetwe.en J;>;€ aQd P1t .is t-0e valate 

added tax st.ill due to ·the g ove,r.nma.q.t. Ho we;:ver II in th.~ r,ery 

short-run, the cas;e e:xa:mi~ed ~?:ce .. , t.he .il)itial 1a:ice r:.ise 

would remai.n the egui,libriulll price, and a surplus q.ua~tit_y 

JJ!O ul d e xis t .. 

The change in hqusi,n,g pric~ 1rii.Ll be transLated into the 

s:twripage market through the guantdtif gf .hous:iqg sold 

( housing deman.d}. 

Qo to Qe., the de.mand fu.nctiQ!l fqr stU.Ill]?age, .wiJ.l b~ shifted 

to D** in Figure 1 b;. re,sultigg .in a ne~ p:rice fqr st.mn.page 

(Pe*) and a new eguil.ibriuili r1uantity soJ.d .(Qe* )· a11d ,f.il!dl:ly, 

a loYfer revenue (Qe*) (Pe*)1 :to the .stuiqJ?age qwn~.r:. 

In the long-run; the d~g:r€).e to ~hich a v .. AT could ,dEtpites.s 

consum,Ptio11 9f a paz:t.icula:r ;gqod depe_qds on U1e pric~ 

elasticity 9f sup.ply a:Qd demac1lii f.or that good {S.Iliit4 197] 

and Garner 1979). 

di.fferent elasticities whe.q tll,e. V.A/l' is i.m.,pqsfad. ihen the 

elasticities of supp.ly ~d ilemand are :t.he same at 

inte::csectio,n points, i.e. bot~ ine,J..a.stic, o.:c bo.t.h elastic 
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fF.igu.re 2a and 2bJ>, 4 the cha.Qges in l},ric~ {P'I?~), a.re 

the revenue c;J:1ang~ is gr:~.ill:est i~ the. e].;asti.c case and 

.s,mallest i.n the inelastic case.; 

Rlum demand is .less elastic tb~ Sill)p.ly, :Pt;; .is -gr~a te.1; 

than the Pe of the cases desc..r,;;ib~ ab9,;ve, (E:igure 2G). . A1SQ1 . 

lilhen demand is more. elastic t4a,;u suipp:LJ (F.;igu:re ~dJ1, Pe is 

less than the Pe q.f .Fign:c{# 2a a~d 2b ;wn;d .is a.iose,r to. th~ 

original p.re-ta:x price. 

_products are npt.ed to b~ rela:;tti.11e;J.y iJ1el:a.stic (Ail.ams 1977,, 

1976 1 Hayp.es 1977 ,. Holly 1 9 70., 

F:ollain { 1979) aad Mut4 (1960} ;find 1ll9n.s,;i~g sup_pl;y: is 

is un,known .. 

the short-run, if t:he sale pr:b.ce :for h,nus,E;s .r.i:ses.,: bu,.ilde:cs 

¥ill be willing to b,uild mqre .qgu.se:s, hut J:It a local marke,t,,t 

4 Figure 2a-2d sho~ an egu.ilibria .i.gporin,g: th~ su,p.pl_y: cur¥<; 
sh.if t. . Figure 1a d.amop.-s-m:::at..es t.~e sup_p..ly. cu.rv-E; s.9-i . .tt :mpst. 
likely tq occur. 
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increased building activity .:will ,,fl\qt d riv~ u,p producti.0J1 

costs,. Reg.ioµal lumber mar:ket.s w,il.l b~ uJ1,aff.ect1?d, a,nd the 

.wage .z:at.e will rema.in coJ,Ista.nt g.iveq a :c,easonable assu.Ill:p:tio_p 

of unemplojment amo.ng unskilled la:hqre:c;s. The kE;y is tlla t 

the housi.ng mark.et is disa.gg:ce.gateil iI};tq gE.;qg;rap.4.ic areas .. 

summarizing, the marg.inal cqst o.f bu.j.ld.i..pg a house :will 

qften not increase in the shor,t-rul\. 

[odel Constructio!!, 

and combined into a recursive system. 

HS = f {P'llSQFX, CA.EI.NC, 1'•JORT,,, \l'AC1 .R.ENT) 

SPPRIC -= f (D.FPRIC I LU.M.P-:RIC, HS) 

RE MO VAL - f (S.P PRliC:., .BUL.PRIC, IN V·ENT) • 

Housing demand i.s fi-rs-t, determiiled e~dogeqously, t.hen 

stumpage price is influenced by 4ousLn.9 d~11u1.qd.. Pii:1alLy,, 

stumpage quantitiy supp.lied is determin~d hj' stumpage ,pric~. 

Since the .matrix of endogenous co~,:ft,ici,;l}ts is lqwe . .o 

tr:iangular, the mqde.l sa t.isfies t4e struc.tu.ral: r~gu.ireme.nt.,s. 

for .recursive syst•efi\s .(K1B,~!lt.a .19.7J). 

Initially, the .specif,ic ma:cket ·va.,.r,iah.1~.s to .be used as 

measures 0£ shift in southern pine st.u.m.pagt:; demand a}ld 

supply1 as ,wel.l as la.q.usi:qg co!}st:.ructio;p de.mand are 

de·termined. 'To dq this, .ma.j.or £actors ~inf.luencing .suppl.y 
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and d·ema;nd in these markets a:re identified.. C:rite:cia for 

choosing these factors include: { 1) closer~ess of a 

historical functio,na1 relatiQiShip .bet\y~en U,ie il}d?pe:o,deg:t 

and the depende:nt variahl~; (2J causaJ.ity o,f th€! 

r,elati,on.sh.ips betwee.q the ip.depend~t and d~p.~,p.de:Qt 

variable; and {3) .availability e>f ,daba. Th.a §.XpE:cted 

relationsh.ips a:ce also id~t~tiL:ied .Br;i:m;~ 1.jthere pqssi.ble.-

New Hous;i.ng Cons;t.:rugtio,n ~l!a.M M.o,lg:!¼. In .. fo;cm11lating 

the de.mand m,odel fqr new ijqu.s.;i.ng, t.b.e 1u~d~ls .developed iby 

past reseacc.he:cs (J1otE:?-d i:P th~ Bac.kg.rp u.11d) are d.r:awn fir-om 

heavily,. The measure .f.or housing d~11u.a11d cur cqnstimptiq:n is 

the .nu.mber of new s.ingle-.famLly h:ouse.s sold IllUl-tip.l.i~d by 

the average sgu .. are foot.ag~ per ijouse. 

is an impqrta;nt in:ede,t~rmined fac.tor 

Th~ price of iJqusi11g. 

tcadi tiopa.Lly liu.ked 

with the demand foE housing. It i1as a11 .in~er.se J:elationship 

with guantity, there;fqre, a. neg.a ti.~ sign o.~ tl:!.e cqe£ficier~t 

is expected .... · 

Anothe.r factox illflue.nc . .i;qg :d~ma nd is pe.r capita 

disposable inco.me acti14:g as a ge:n~a1 eco:qo.111.Lc i!ldicator as 

to whether houses a:ce in demai;id.; s.ii+ce .income has a 

posi t.i ve cel.ationship to hqusiig · :c<,>.nsulllptJ~n, a posit.i ve 

sign on this coef.fi.cie,.q·t is e.xfe,ct~d. 

Mortgage interest rat~s are use,d as measu.r~ ,qf th1:: p1tio.e 

of money, or the difficulty qf bprrow:ing 111onei in order ·to. 
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buy houses,. As AB<:>rtgagt3 in.tere,st rates rise# less .h-0:uses 

mill be .bought. .A negative sign o.i) tke co,efficie.nt f qr 

interest rates is ~ypqthesized. .... 

Finally# a vaca11.cy rate intlex all,d bhe .r1;qt ,pq1rtion of th,~ 

consumer price index {CPI). a.re ,used as ,measure.s of 

substitutes to new. housing cqnsu~ption,. T4~ ,va.ca.pcy .index 

has a nega:tLve Ir:elatio11:sidp fith h,ousi.f,!g. ce>JlSUlltption.. T.he 

more readily avail.able old hquses are# tJ:ie .less new h,quses 

will be bought. A negativ;.e ilypqthes.ized lqo.ked fo.r Ol.i the 

coef.ficient on vancancy rate,s .. 

,portion of the CPI m,e.as.u.r,,es t.h.e c.h.ange in r~nt price.s# and 

if price o,.n a substitute c.ise..s,1 qua.nti.ty of lwu.si~t9 cqr\sumed 

?lill rise as well.. 'nh~r~f<;>re, a pgsitiv.e sign o,n t.h~ 

coeffici•ent is predicted .. 

The function takes the foJ..lo.1ir.ing 4:rpqth,esized f91:m: 

HS - bo - bl PRSQFl: + h2 Ca.PINC - ,bJ NOHT - b4 VAC + .b.5 llEN'.ll, 

Souther,:n f.il!g gc:11:JD~i:!.,flg ae.J.na:filQ:. 11odg.,!.. Dem.and fqr s·tu.mpage 

is a derived de1n.and {C:F<>Qt1; 1958). T.he dema•l\d IJri.ce qf 

.southern pi..ue sawtimher stulli:pagE:: is ~ndogenqusly mo,d.eled,. 

The price of a suh.s·bitut:e g,oqd 1 .Do,uglas-::f.i.:c stu1Upag~, is 

identified as a positive i~flu,e,ncin;g :fac,tq:c q.q t.he pr .. ic~ ,of 

southern pine. 

coe.fficien t is exp~cte:d. 



69 

The price of south~r:n pine luJ1t:ber .is t4€ ne.x t facto.c 

' considered as a demand shifter,. QJi:tpJ1t prie~ has a pq;s_itiv~ 

rela tion . .ship with the ,pric,e of a p:ro,duc:t,. The sign lo,o.ked 

for on the coe.fficient for lumbe:r price is p.qsit.i1te ... 

The (1:uantit;y of housi119 sold in squ_;,.:u::e fo9tagE;; is used as 

a general ~conomic .indica t9r .. 

.stumpage is expected to increas~ .. 

pred.icted on the coe:fficieJrt for "th,e ile1«and sh1fti;?r. 

structural form: 

sawtim:be.r st u.mpage sup.ply is JReasured by remo val.s in, IiB:F' 

sawtimber. 

identified .• .Firs.t# 

supplied. It .is tradi.tiona.Ll.y eco.n,qmically pq1stiv:eLy J.ink.ed 

to the qualltity of stumpag~ prqdu,ced .. 

the coefficient for p:rice. is pr~d.ic:.te,d,., 

A _positive sig.n o:q 

The price of sout.he£n pine, pulpwood is also ,1:;:,x_pecte,d to. 

influence supply. 
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literature. Pnlp~ood may be a corup.e.t._ito:.r with a neg,ative 

relationship reflecting sa irtiiober supftli~Ls cql!lp~.tition, wioi:.-.1+ 

pulpwood suppl.lees for the sallle reso,urce bas,e,. 'Il)i.s .ould 

.lead to a µega·ti·¥e, sign qn th,~ cioe.fficiept for 1)11:lp.~oqd 

prices,. .Alt.ernativ:el1r,.; it Jnay be a co.:ro,1>1e.m§nt in p:c9ductiqJ1 

since ha·rves·t of a saw-ti.mbe.r stand rareclY ,p.Eqd,ucl/i;s sawotimba.c 

exclusively, resulting ip. a po.s.itive 1;iq.kage, ,a:ad a pqsit.ive 

sign o.n ·th~ co4?fficien t .. 

Finally, stumpage sup_p.ly i.s E!Xp~cte.d to . .he a1t increasing 

function of current star1d.ip.g timber .i.n,;ven.-to.ry... .Stumpag•e 

inventory must. increas,e in QrdErr ,fqr re.mqvals to inc.cease .. 

If not, the resource .ba,.se w,:ill .be itepl.eted, leav,ing future 

supp.ly in doubt. The s.ig,µ o~ tine coe1,f.fiqie,11t of i.nv~.qtory 

is ex pee ted to .be pq.si ti V~sa 

'The :functiop ta,kes the ,follo~.in:g llypQth,es.ized fq:cm: 

Esni.m aniQB Pr o-ced;U:££ 

.EstiID.ate,s for cqe.f.f icients qn eac.b, p;J: tll,ese variables are 

made usi.ng simultaneous estimatdq.;i tec4.qig:ues 011 a recursiv•e 

system.. Although t.he mat..cix o;f epdo,gen9us v.ariahles is 

lower triangu.la:c, sa;t.Lsfyi11g tl.l;e strucct,u:cal re1JJri.cements fo..r 

a recursive syste.m, ttre .matrd.x of the varj.a_nce-::.covan,.ia,oce, 
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terms is £. .e.r.iori ap.knovn_. Thi; use o:f OLS iJJ. estimat,ing a 

:cecursive .model ,ceguirE!S the .latter matci . .x to tie diago;pa.1 

(Kment.a 1971).. Hqwevec, coJ:.1.:e.la tion of the disturbance 

terms is exp.ected among eg::uatiqus,. 

Therefore, t.w,o and three stage least sguare.s are used to 

obtain es·t.i:m.ates qf the st.ru-ct.u,cal pai!ame ters.. '.ILhe 

analytically deriY~d reduc~.d .f-0rnts a.re th.en e,stimated wit4 

each e:udogerwus variable a .f.u~1cti0;p 0£ all pred.e.te.rm;;in~d 

variables .. 

Esticma·tes obtained fl:mm .both 2SL·s a;nd 3SLS a.ca 

consisten·t, that is., as the sa.mp,le size ,i,ncreases 

inde£ini tely the ~stimates tend to their true P9J?Jllation 

values. Hpweve.r, the .estima t~s lack s;lllall sa:mpl~ prp:perti.es 

such a.s unbiasedness a.pd :minimum vac:iaijce. Siqcs t..be sa-mp.l~ 

ns-ed in this study :is ..small, 2L8 ob .. se.rvatiqn.s, tb,,e r~sults 

obtained should .be interpreted ~.itli, caut.io.p.. 



B.ESU:LTS ·OF THE .ECQ_;.NQ.HE:'IBIC :ANA.LYS.ISt 

This investigatio~. results in sh,,ort-~.Jn1n pr:.ice a,,qd 

quantity perce~tage cha;nge e.sti.ma t~s :tQ.r ,Ure so·ath;ern p.ine. 

sa wtimber stumpage market du~ to a p.i:j.c~ .i,ncr£h1S~ at t4-e 

consumer level, s_pecif.icall,y tb,e .~eij'""'.hQus:ip.g levei. 

Emphasis is :placed on di1u1ct;i9nal .r.ath~ tlta,n .ahs_plute, 

impacts on eguilibriam p.rice ap.d guan .. tit.j;... Al:t.h9u.gh 

absolute figures are r~pqrt:ed, th,,ey ,a.l].e m~ant ·tq indicate_ 

the di.rection and magn,itud~ of i.mpacts";. ~ot t9 sugges:t pqi:Il;t. 

~sti ma,tes •. 

'T.he data base is sma,.11, t.l\~refl~.ce cautiq~ 111us"ti .be used! 

when interpreting results .•.. -· A. C-Q,m,pJ.~b€ .su11Jma.ry g:f 

statistics on .the data. set can b.e ;f0;und i11 App~pdix D. 

B!:.rp.ct.i!litli n~i;,D!a;t:~§ 

Ini·tiall.y, both t.w;Q a:Jid bhre,e-stag~ .l,?asb sguar~s 

estimation tec.hn.igues are, 11Sed tg -<>.btaj.,D, par.am~te,lt ~s,tima tEis 

for the struct,ural ~guatio:q.s. Suhseg,;U~;:rp,t s:te.ps tq es:bLmat,~ 

the coefficients f9r. th~ var;iab.les ,arid ,th~ :re,sulting 

elast.icit.ies are perf~rmEH:l u,&i41g th.e .t.b,re,,~,-stag,e, .lt;>ast 

sguares esti.mates alon~ .. 3SI.S is used ,part.ly .:becausE! ,of th.e 

12 
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More ifl!portantly,. 3SLS est.imatio]! t.e,chnigues ~x,plic.itly, 

resul ti.ng estimates ar~ m9ne ~,;f:fic,,ie.nt~ _ 

The estimates fqr 3SL5 a:re (figu~s in .par:e~t~e,ses .b_~lo74 

.the egua ti on a,re st:a,nd.arii ~rQil!s} 

.REMOVAL = - .322032 + ,2;,43.80 SP.PHIC 26;7=056 PULJ?.PBIC 
-( 14J.6-152,) .(9514); f26'J18'6l); 

+ .()61329 INVEN~. 
(.Q02945} 

SPPlUC - - 6 .. ~253 -- + .. ,JS:8532 llF&IlliCE ·• .,~7'8553 1..UlU?R.IC 
(8 .. 998) .{.-0-14231) ,,{.:.099ll4) 

ii- .5.6998X.10;-5 HS .• 
{. 56294.ll0'-'.5) 

HS = 650230 - ,.36522 PRS-Qff ,t: 53:1:1.9 CAI>I-NC 
( 1427527)\ (9318); f1;56!.;7 }, 

-338119 MORT 
(547-82) 

:l826.95 ViAC + 21436 BE.NT .. 
,(7~J8:85} (.55.33), 

in the southecn pine sawt.Lmb.er .sup,pl.y equatiqn,, J(~icti was .:S 

Foe t.h~ .dat:a used,. t)l:is 

sawtimher •. 

All the intercept es;tima,tes a.nd the .p1ulpifQ,9d p.ri.oe 

coe.fficien.t are i.nsti.gl:lificamt a:t aJ_i Deas<:qi.alb~ .l~v-E=l ,of. 
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significance, 

estimat.e,. Th-e co.efficient for houses sqld in th,~ ;stu:m.pag~ 

de:mand egnatiop is only mac g.inall,y s,i,g1ti.f.ica.¥tly d.iffere . .Qt 

from z-.e.co. In general pa.ca.meter estianate.s are judged tq .be 

statistically sign.i:ficant if they are at ,.least t,wice t.heir 

associated standard error (Ke1.leji.a..n and Oat~ . 1981J. 

When using 3SI,S estimat..ion tec.b . .n,,igues, statist ica.1 

g:uantities related to .least S{}Uare . .s procedu.re.s and tests of 

valid. '.I: here:f ore; 

mea.su.cing t.he models e.xplanato,.ry .PQWE,u:, an,d -t.h;e Durbi.q 

Watson Statistic (PiJ- measuring s~r:ia1 coz:.celation ;Q_f 

distrubance terms ,ith.,in eac:t; eqma tion .a.re n.ot .repo,,i:ted ... 

the analyti.seall_y -de.riv~d re.duc~d f.orm e.stLm-ates .. 

. 
A n~lytical lx ~;ued ged uc~il l.2:f41 :rJa!i~a tes 

nultip.le endogeuous varia.hl.es in the i-qd..ividual. 

structural equations :whep u.sincg s.imu.Lta.p~qus e.stima-ticn 

coefficients. 

using 2SL.S qr JSI.S, all )ot.he..r v-axia:b.le.s in th~ e,quatiqn 

can.not be assu.m:ed no.n-:variant. . fle,qce,, a p.rq.b.lem deve.l<;>ps iu 

trying to assess the impacts qf chamg,e.s i.n particular 
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va.r:iables using the est.1.ma ted .s.tr:uc.t.ura1 cq,efficie.qts .• 

That problem concerns ~hethec .th,e ,est,i:m.ates de,pict t~e net 

or gross ef:fects of cha+iges in their respective variatUes,. 

To circumvent this .issue, the net illl]?acts of cha:~g~s in 

exogenous variables op erpogeq,1qus va,riables ,ca.o. he 

conveniently assessed using tll,~ ap.;alyt,.ically deriued .ceduced 

.forms. These forms ca,ij be u.sed:, tq predict. lihe va.lues 0£ th.e 

endogenous variables since each e~do.gen9us variable is 

expressed as a functioij of a1"1 exogeo.ous .variables (Kme.pta 

1:971),. Conseguently, this est.ima:tion techl,ligue is used to 

obtain esti.mates which explain the illlpacts of a chapge in 

price at the consu.mer learel, oq al.l UH:: ~ndog,e,no.us variables 

in this ,model. 

Hhen usi.ng this t,edi.n.ique, each e.ndqg,,,Htous v.a.r;ia_bLe is a 

:function of a_ll p;cedetermined :variables in the sj:;cuour,al 

eg:ua tion.s. The matrix of predenermined :var,,ia.h.les ,.is 

multip.lied by the imv~rse .ma ti::ix o.f e4dog€1n.o us varia.bl!:1s,. 

If a predeterlllined vaidiabi.e is Qillit.ted f.r:,0111 a pa.rt.icular 

equation, it is the .result qf a ze·rp estimate :fior th~ 

coe:f£icient,. The cedu,ced £or.in equat.i.o;qs a:c~: 

REMOV.AL -

+ 6303 D.F.PRiCE :::t- 679_1 LUJ.111PRIC ·- 5075 1?.RS.S.Q_f'.E 

+ 74 •. 88 CltP_LNC 469Jl5 Ii'Qlti 

- 25375 'liAC + .3812 RE.N'I. 



SPl?RIC - - 3 .. 119 + ..,258532 n.·F,PlUC + .. ::278553 1.UrlPBIC <{2), 

.. 208169 .Pl~SQF'f + ,..0,03,0;'73 CJU?.INC - 1~9272 MO.RT 

- 1.0408 VAC + • :156309 RENT. 

HS = 650230 - 365.22 PRSQF[' .-¼ 538,.9 CA.PINC 

The coefficient 9f de ter.mi,,na·tio:p (R2 ) is calcu,lat.ed liy 

first determining the correlation betw~en the actual value 

of the endogenous variable and the pred.icted va.lue usiz19 the 

estimated coefficients,. R2 is the cqrr~la,tion term sguarecL. _ 

To determine the serial cq.rrrelatioi;i wit.ld:n an e1:;auatioq, 

the non-parametr.ic ,runs -te .. st is pe.r:fo-rmed ,on the residuals 

o:f the actual va.lue and the est:.i ... mated :value of. -each, 

endogenous wariahle.. 'D-he results are .. as ±ol.lolll:S 

Eguatioq (1) 

.Eq uat.io:a (2J-

£ qua tio p {3) 

The .statistical ev.idence indic.ate.s tb;e prese11c~ of serial 

correlation in each o.f the d-eriived reruu,ced~fo.r.m ,egua.tiq.n.s.5 

s An attempt wa.s made to cqr:rect tor autcicorxslatioij usiIJ,g 
ordinary Lea.st sguare.s es,tima:tes ip ,a K<t,yck .Lag corr~ct.iqr,i. 
procedure,,. aoweve.n, a.ft,e,r b-lu; ana.1Jtica.lly derived 
reduced .fiorms wer~ reca.lculat.edi th_~ no41-param.(atric ru:ris 
test on the residuals i~dicated ser,ial c~rz::e,1ation wit.,h.i~ 
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~la§;tici_t_x J:;ID:RS;£!.§ . .:ti~ Rri~g <1& l!Q.,,~i•n:S 

The analytically de.ri.ved r~ihr:ce,d fo:olll ~t:imates .result i;o.; 

impact ma.ltipliers in ~ac.ll egnatio;o,;. ,The:c,~fqc~; th~ ,point 

elastic:it..ies of the pr~e·t~rmim~4,, I;,onsif!g p.ric~ v.ar:i,ahle ca1i 

be determined £or ~ach of th.•~ epdo;g?,nous .y,aria:hles .. 

Typically, poipt e1lasticLt•1 is .mea,sxu:ed i,q, te1uns of a 

ratio of the percenta9e ,cl}aIHJe .iq gu,a{!tity Lg) of ,t4e 

variable in guesti.o.n tq the a:ssqc;iated per.ceq,tag~ chang~ i.q 

price {Pl ; o.r 

-, E 

The first teril o.f ~:quahioµ {~) is the ;i,mpae:t mu.li;pi:l.i,q.E (M),, 

:w.hic.h measu.res the im,pac t o.n the ~~d@g~ngus variab.1~ <;>.f a 

unit. ch.ang~ in the va.la,~ q£ the €X,OgE;nous variable,. Th.is is 

the coeff.icient fo.r JJ<:rasi,Jg ,price .in,, ,th~ est.:i:mat.ad 

ana.l_ytic,al.ly derLved r~duc~d Jfior.ms',., }l'~~ s_p•e,cific egua tio;qs 

afor housing price elasticities ar~ 

,E (REPJOVAL) 

E (SPPRIC)-

E (HS}, 

each egaat.ion.. 

= J'~ (1) , (PB.SQ .F,tlyR EM:0 iAL) 

- 5 (2) {l?R.SJjF,T:/S.PPlUC) 

= M (JJ (.P.:HSQEJI/HS-) .. 
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Point. elasticit.e.s a.c.e c.a.lcw.a ted 11s;,i.:q,g the avai.Labl.e data 

for average and · 1982 fi.gaces.: Eqr . 1;x,amp.l.e , (using 1982 

.figures): 

E (.REHOVAL) - (-5-07.5),; ($17.11212 p,er l·lBF/l,9.,25 l,)Ui3 A'!LBE) 

~- ()04527. 

The most recent data availa:ble., 1!l82 £iguJJ-es1 ar~ used 

assuming the VAT wil.1 ·be i.mpqs~d wh,~n pr,i<.~s and g:ua.ntitie.,s 

are most lHce cur.rent ;figu.rE;S. H~llC~,, 19182 data a.Ee a 

proxies fo.r prices and qua:i,;rlitie . .s in tile :ye,ar th;e tax .a.s 

imposed. .. Ave·cage figm::es ar~ al.so used, si,nc .. e a .r;eg.1:~ssio,;p 

line will aLways ,pass t.b,rough t:ti~ a~nt.roid oil tb.e data 

Therefore, these fi<Ju,o~s repc~se,~t a~ ,actual p<>,i.gt <>n th.e 

line •estimated by t.he al}al:.ytica1Ly d~,:c.ived reduced .fo.D.m 

equations. The results ca1,t b~ seen i,n )Tab.le 5. 

Two things are potah le .i.n ;the tabJ.9:: f.irst:,. ·tl,}~ 

difference in magn.itude,s b~tili';En tl982 and ,ave.rage. figu . .:es.; 

and second, the difference, in JBa.g,qi t,oo.e b~·twe,e,Jt ~~dp.ge,,nqu.s 

variables, or the levels q.f ltl\e ,recu;cs,ive. syst<;:m. 1'Ih,~ 

former is due tp tl).e var:i.a:tiop Jf.itl!j..q ~}ac.J;i. da,oo s~ries. Xl!~ 

latter is part1y due to thE; m,ac,k~b l:e,v:e,.ls apd ,paxill.J ;:to tlle, 

s.hort-run l).ature of th~ ,model.. A,:t the reta:il l:~v,11.;d 1 tl}e 

consumer has demand su.bsbitute,s. 

consu,mer ,may c.hoos~ to re1rt, .tq b u,y an old .house,. Q.r to. stay, 
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---------------------.------.-i.-.---·..-.----.......... --·--------·------·-·~ I.· ... ..;, ••• •.,/,;., ,.-.. ,1. '"' · ,..,. ~, .a. ,f?fr · .,.;; · . "'· ,.,., .,,, .,,,, .. ,,,.. <f,., ._.,, , ~-- _;;: .. .,.,, 

Endogenous 
ja.r,labl.e 

New Sing.le·-Fam.i.l_y 
Houses Sold 

So. Pine Sawti,mber 
Stumpage Price 

so. Pine Sawtimber 
Stwnpage Quantity 

-.90q739 

- .. 0,0452il 

Ela.1s,tie,it.tie.s 
{;B§§C,e::U~ · 

.• 082728 



in his current positio;n }i4en 

the other ha.nd, especially in 

.neii ta.o.using pr,ices r.ise. on; 

a d~r:i¥€ld dE:maud situa tio;n, 

the primary market may have no substitutes,. The lumber or 

plywood producer 11mst use st.ump,agi.E:,. Th.·~rE;.fqre, lij'hile the 

demand f Qr housing is only .sl;ig~tly i:oelastic, the demand 

and supply 0£ stumpage due to ;price chaI:lges £0.r .h,ou.sin,g .is 

very inelastic in :the sh9.rt-cul'l,. The d<;c;rease iJ). .c~a:nges 

is also due to the .-fact that this i.s a sho;i;t'""'.run al!a 

changes .. ,. In the forest. pnodUc,c:ts iIAdustry, it .may ta.ke 

longer than one year to tr:a nsfH~rt th.e e.fl:~cts o.£ housing 

price changes to stumpag~ prices, a~d ev,en loJLger to 

stumpage supply quantities. 

!~~cts o:f _g &i!£!Miil ~!! o,a:nsnillte.r. P,:c1:i c_g Jll:!§ ~g ]~ 

Under the assumptio,'Qs .5i:1t ~ort:h in tni.s study"' tb.s YAT 

vill be an add on tax cqmpJ.etely sh.i,f,t~d for:ward to the 

conswnec in the first round. The shm:t-,l.'u~ eff1:;cts o;f such 

a price change on the hou.sing and ,.stll\lll:Pag~ ni.arket can be 

measured using elasticities,. T.he d,e.fi.i:.qitio:n of al) 

elasticity states that a one _pe.rcei,,t cl;an9~ in price. {q;f 

housing in this case) will yield ap X percsut c11ange in the 

level of th,e variable in guestio.µ.. ,X ~•gual.s the 

elasticities calculated earlie,r. Th,us, a one .Pt?J:C?Dt VA'!'! 

rate will lead to a .9007 pe.r,ceut decrease in the g,ua~tity: 



at 

of housing sold, a .. 0715 .pecc~~:t d~cxE?as~ in t4~ p.r,ice of 

southern pine saw:timbe,.r st.um.page., a,nd a .. 00/+5 perce.I}.t 

decrease in the quant.ity of .s~u,mpage sq;ld u.si.~g 19,82 

figures. The in,terpJJetatio,µ is ;th~ JSa,m~ .us;ing ave.1:,ag.e 

figures. 

The i11:pact qf VA1: op the pniva/~ £prEµ,t i.ndus.try ean .be 

,measured as a deccease in .stu.l!lpage, re,v.e,JlUi?• . if.on all of Ute, 

soutill, as defined by the data,, a qpe pe.raen:t ¥,AjJ sWQa.1d 

approxima:te,.ly result i:q a • 076: per.ce.nt. d{;c:reas~ in "grqss 

revenue •due to the stump.ag~ qw,n,?rS.:: iT~,is is ca1cuJr,at~.d by 

first using the elastioitiE?s t,q .f;.i11d t,he actual c~nges i:q 

pri,ce and guantity fq:c sp~a:if.i.o da,ta.. . Af-ter a µ~.w: .D@YeQ.u~ 

is de termigted, the p~';!nt. chan,ge ,i41 x~n,~gue j.s calcala tedi., 

The actual .magnitude o;f th~ d~.reas~ ,;it!), re,:vemue ~il.l dif£e,r 

for eac.h land own~r d~p~di,ng op. th,e :pa:ic~ .g,e cal} 9E!-t f9:r 

his ti~ber and the gnaqti.ty cut f.J:qm .hii;s ss:tapd. 

sen§itivH.:.1 ~t I!ma~t. !2 ItiffeJre.q~ ·~ i~ 

:Several VAT rates ~av:~ been. s119gest~d .fqr .us~ in the 

nnited s·ta tes. , Fur:thermq.r~, OJ\ a ,cq:qt;j.,quum;, a;qy ra:te may b~ 

choose.n if :t.he VA'T is impl~.mented ... Seae,:q i:u:~.ssibl.~ rates are 

depicted i.µ Table 5,, .d~monsoca;t;ing t.~e di£f.e1u; .. nc~s i.Jl 

changes of eac.h fgr ±he ~nd9;g~,Q.o.us varianl:es aµd g,Doss 

stumpage r~venue •.. 
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Percent C11anges in the Endogenqus var.iab:Les 

--·-·--·--------------------·-·~ _, ___ ·-~-- -- -

VAT rates 
{percent) 

1 1982 
Average 

1.5 3982 
Average 

2. 35 1982 
Average 

5 1982 
Average 

10 1982 
lrverage 

15 1982 
Ave.rage 

20 1982 
Average 

-;~ ' • • . ,. . ·>'.· ' .. ' ' .• ,.. ··~ . -,,; .. 

Housing 
So:ld 

(~@~~ren,!:) 

.. 9007 
- ,.8#84 

- 1,.'3'511 
1. 2127 

Sq .• Pine 
stumpage. 
;I?cice 

<m. rc§!!J:) 

- ,.07.l5 
- .0821 

,.1072 
- ... 1241 

- 2. 1161 ,. UiS 
- 3.9938 - ,.1944 

- 4.,. 5031 .. 3.515 
- 4. 2:422 , 4136 

- 9. 0074 .. 7lJl9 
- B .. 4844 - .. 8273 

-l.3 .. 511 -1.0124 
-12.7266 ~1-2409 

·-:-18 .. 014.8 -::t .. 42 99 
·- 16 .. ~688 --: 1 .. 654,6 

So .• Pine 
Stumpage 
Quaqtity 
{ QBl:£.~!!~} ; 

- .. 004.S 
·- ,.()Q71 

- .. .!W68 
- .01 l,6 

- sooOl!Hi 
.0.18-2 

- ... 0.226 
- .. 03R6 

- •. 0.453 
- .. 017d 

- .. 0619 
- • 1.15.9 

.0.905 
- ,..1546 

So.u:th-:wid,e, 
S;tu.mpag~ 
Revenue 
(Qgr;Qe!!tJ . 

- .. 016 
.. 090fa 

"'114 
- .. 1.357 

- .. 1786 
.. 2125 

- ..:380 
- .4521. 

.. 1598 
- .9.03:9 

-1. 1396 
-1"'355xl4 

-1 .. 5J9l 
-1 .. 8068 

----------------- .. •--- -~ ---- . ..._____ ___________ - -
-:~- ,; ' ,, "' .,.. . ,., . . . _,. . . . .. . ' ... 

*Assumes full forward s~.if.ti:ng qf NAT sq a o:pe pe1tce:ntage 
change .in VAT is a.na,lagqus :bo a q.n~ percen.ct Lu.crease ill 
housing price,g. 



Though a one pe.rcen.t change .is tklle ,m~asuxe o.f e,lastic it.y.,; 

{June 1983). 

,percent VAT .. 

.Rec.&~rs and Bate.,s {,11980}: Be,J1tiq;qed. a 1..-5 

The Sing.le .Bus.ip~s Tax Act (,Micp;igan 1915 ); 

now uses a rate of 2 .. J5 ,pe,Eceqt. 

of 1979 recommended a :ced11Ce,& rate of fd. 11~ p~:ccent aqd a 

µormal rate of 10 perc~:nt fPric~ iffater:hquse 19,79),. Fi,qa.lly, 

the V.AT rates used i.n the EEC xang.e .fr,o;nt 10 tf) 20 per.cs.qt .or 

mo:.ce on normal goods. 

studied by A,me:rica .. n ecopqm:ists, '!All .rate ,i,s l:5 p~rce,nt 

su.bst.i tut.ion of the ¥ A'!.f £0.n an,ot.be.o ta,,x s_ysiHtm.:. Since it is 

now expected t:hat :the ¥A~ ~ill me~ly b~ aiMe.d ~. tq t.qe 

current ta:x str:acture, 11,qic,h is 'hl}e .,assu~p.:tiqn qf this 

model, a low rate is p,md.icted:.: 

same throu.g.b.out. 

R X E{:.tJ = C 

.a = rate of VAT 
E{ 1) = elas.:tici.ty f~r stumpage .sup.pily eig.uatiQn 
C = new .pe:cc~ntage c.~a.p..ge. du~ to VJ\~, 



or, .for a 1,.5 pe.rce,nt VAT, the .peraeat change in stum;page 
removals is 

( t,.5l {- •. 0-04:5} - c 

-.0068 .... C.; J 

large VAT rates ij,onlit lead to i,{\CJ:e&S~s in the, variaij.ae 

associated with th~ eLasticitiE!;S. 'ihus., alt..hqug~ t~? .chan,ge 

in price a,nd guan"bit:y at the }Jqus,i~g ul~w;d .Ls ~ear1j: eq,u.a1 

to the amou.n t of the tax,: 

stumpage leve.l are smal.l c9m:pared t~ .:t4~ :itpc,1.:1~sed .rev-~a11ue, 

o.b tained h y the gov:ern:me,nt ... 

other VAT rates which :may h~ im,pqsed P!l 49usi:ng ,sa.1~ are 

a regular. exemptio,n a~<l a re.ii&ced rab:e .. 

earlier, th~ special treat.me11.t at tlte eonsulller l~Ye.l wquild 

affect prices .. __ 

figures f 9,r - the 

necessar:y I specifical.ly t;Jle cqst :of coDstEuct;i.op ,per .sgua:re 

foot. E last.ici t J esti,ma.:tes ,w:o.uld 

1would not rise by tlte .fa:11 i:a,!X ,.I:a;:te. _ Cq,mpll±atio!! 9il t~es~ 

impacts on the stu~pag.e .l~Yt;cl a:r~ beJ,e>;iJd t.,~'c: ,sc9:1:1e o,f this 

in vest iga-t ion. 

Table 6 does not give 

individual,. however indi -vidual la nd:o;w.ne rs can es·tiJuat~ t~eir 
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own short-run decrease in revenue using th~se calc11latio11s. 

First, he cap, determine the percf;nt cl1a,J!ge.s in .stu.mpage, 

price expected frQlll t~e .ZA'f ;cate being prqposed~ . He may 

then multiply his expE:cted pqst-VAT pa:ice b:Y €Xpected 

HBF/acre of sawt:i,mber _h,ax:.v:e,st to de;term;i.n~ his r~v:~n:u~.. The 

ratio of the differenc~ betwe~n, tJ:1,e ,pr~ VilT re.venue a.qd the 

post-VAT revenue to the o,rig,.ina.1 rewecr1u~ per acre ,is th,~ 

percent change in the 1andowner1 s re1Tem1,e, .. 



i'.he goal of this study is iQ a.xam;i.~<? .-s~ort-rurt im,pacts 

upon pri va te forest Jlla)!agemen,t ip the ,JUni ted ,States,, if a 

value added tax (VA.Tl 1'f€:t'~ impqs~d. Af te.r .ce1riiew.il).g the 

VAT .literature, an eco.qqm~t:ric mod,~l is d-?v~.lqFed .to ~xamiq~ 

tJ:ae effect o.f a VA'l'-induced i . .nc:ceas~ ;i:q ,n~iil housj;.;ng pz.:ices 

on the southern pi~e sawtilll.ber stu,mp;ag;e Jnaxket.: .Ne:w :n,.ousi:qg 

is assumed to be .:c~pL"e.senta ti.:~ ,µf ail.J. £~,rest. p.:coducts. 

Similarly, s9uthe:rn pip~ sa1{:'t.imber ts assA1J11ed to b~ 

represe.n·tative of. the .s:tull\page 11l'a:c.'1e·t. 

In addition to dissatis:fiac.t;iqn ¥ ith: ,tl}E:! currE::n t f eod<=ra .l 

deficit, many tax e.x(pe,r:ts ar~ di.ssas:tj...fied ¥Lth t~e cur.re:qt 

taxing syste.m.s. ,. The VA~i has h~en oops.id.ar~d f9r us,e 

:nationally several ti,,mes; bnJt: has ne,,ver been impose,d,. 

!teanwh.ile. forest ~conqlll.isks are also se.e.ldt~g mor~ eg~itabl~ 

syste.ms o.f :taxatioJ1 .fo.E f e,1test 1and:s. Ti]t~;refore,,. it seems 

ti:mesly to examine :the pqssih.l~ impacts Ol} f:o.re.,suy jf a 

value added tax were i.mposed ~o .sq;lve ce,r:tain ta,x prt;>hle:ms. 

We first def.ine the V:A:i as a tax .le:M:ied QD th~ inc,,i:eas~ 

in value qf a product or ser,:v:ic~ at e.ac.4 st.ag~ of th~ 

:production and dist:r.ibutio.Q chain. It i.s a ,tax p.p. wages;, 
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interest, rents, p.i::ofit.s, and qtber .:fa.ct:g.rs Jl<>t rE;cei.ved as 

taxable i.n_p:ats. 

':three types o.f ¥Jl~ exist;;,: ;qat.io;µal ,i.poQme hy.{Uh g,.coss 

national pr_oduct ty,:pe, and consump::tion :type. . Th~. t.ilic,d is 

used e.:xclusive1y in th-e Eur9_pean .Ecpnto.mic Com.mun,ity {.EEC) , 

and is the one most likely: t . .o be .i,m.pqrse,d Qll a f~,d~al sca:l.~ 

in the Uni·ted States .b~can.se it a.l.lp!fs .a Jficm. .to .r~cov.er -t.~e.; 

full a.m,ount of the YA7 paid <H! ca,pi ta;i goqd.s at Ute t,im~ of 

i.nvestment. This inv~stigatio~ s.,j.pglas put. the c~nsu.mpt:i,o.ij 

type VAT calca.lated yith tg,e jp:vgi.Ce m~tllod -ap.d(;Il j:h.ich t.h,~ 

VAT is added to th~ .Pr<>,'.duct ,pr)ic~ ,o,,;i th~ .imv9Lce,. 

A uni·form VAT rate O:Q all _prqdiuc'hs is rar~l:y ,app:lied. 

Common adjustments to b~e ¥,A!f .;rate :i:qciiade a r~ilua~iJ. rat~., a 

zero-rating, or a np:rmal ,D:!mpd:ion,-.. -i~b.:ese. ad.jus,t;mEan,t;s a,i.11 

o,nly affect the co~su,m~,r pxice of a~ 1,i.tf,!.m i.11 .:th~ sh9rt-ruu, 

if it .is appl.ied at: t,h~ cgnsnJBer TeYeJ. .J:ab:h,:er t;qa~ at .lqJe,.r 

market levE!ls .. 

On the basis of the European .. ex,pe.r;,i,mc~ a;qd .:tl~e .Ta.11 

Restructuring Act, mu.1-ti._pJ.e ;rates and e.x~m_p.tio~s fi!O.uld 

probably affect prillat~ .fqr(;!Sti:J ;i:f a ,MA'l ,w~r(a .impqsed ill 

the Uni·ted States. 

production factors, and cqJtsUJB:er . g;00cds .hav~_ reduced ra:tes .in 

Europe. . .S,pecial trea t:mel}t alle-:v:ia.ti.~9 the .bookke~pil¼g £qr 

timber grow,ers .is alts<>. app..li~,d i:n man-r countri~.s .. 



treat.ment 11as .adopt,ed after the V:AZf was already in p.lac~ in 

the EEC.. ,To date; no such, t.r:ea tR1e1l"i: hca.s been sugg~ted i-q 

the United State.s.. lh:l!arpi.thi.le,. .Amer.;i.ca+l eco{}O.Jlli.sts ~a:ci1e 

su g geste,d. either a red;uced i:a,te or p._prmal e xe.mptio;n :f o . .: 

residential real propeoty and othe;r :ne . .c.essary goods .. 

A fi:cm•.s adi!!inistrativ~ b.urde,n f.r1om the V.AT 11aries 

depending op its .level in the, pcqductio,Jl c4ain,., t~e size, a qd 

sophistication o.f the cqmpan:y_, the ta,x rate ailjd. t~e .number 

of rates. the invoice :for.mat, the .,ue11tittamce p;r:ocedin:,e, a1,td 

the sales lllethod {cas~ or cr-e,di t}.., The administrative 

burden oi1 private forestr.y ~ou.ld di:f:f£c dt;;p,E;:nding m1 tire 

same criteria... Fqres:try ha.s t!;_e t,ul.l ra.µg€i of 

entrep,rene.ur:s, integrated and 110.Pil!tegrate.d .fi.r.ms, larg€i aijd 

small operations, corpqrate apd p:rL;va te .firnts, 

individual Land holders .. 

When the consumptio,Q type ¥,AT i.s ap_plied uniforml:.J, the 

tax is neuti:-al with respect. t..o co~sn.mer cho:i:ce.s, .labor 

intensity., productiop ef£.ic.ie1,1Cy aqd d;~ht ,fi.nanc.i.ng,. N:aay 

economists co11sider tlje VAT r,egr~.sive (J+av:.ing a greater 

burden on lover inc01ue g:z:oups) 

for basic necessities .. 'l}here:fore., a trade"".'.o.f.f occurs 

between regressivity and neut:calit_y. 

Most economists agr~e tJ1at ,fqr t11e coi1s1.u11ptio!l, type JJAc:I, 

calculated using U1e .invoice Jnetho.d, .most o,f the tax is 



shifted f.orv ard. Whell substituted for aq,,qhhex tax, pricE? 

effects can be mi.nimal tp ;p.9.n~. but ij: the. tax is add~d ()~ 

OJ: results .in hi•g,,her aggm.gate tax ;r:e, ;-i ues,,, CO:,llSll-llH~r 

product prices are ex,p.ect:~d to :cis~ h¥ tit~ fu1.l amou}!t q:f 

the ·tax in the first round. 

the shift d?pends on th~ ~las;ticit:.ies of 3UIJp,.ly .a.4d ,demand 

:which is the subjec:t <:>;f this .:i,g»~s;tiga"tion ... 

L.i tile empirical: wo.1.1:k l}as b,a1:;n dope ,on ,3JAT J.lllpac·ts. .I?ast 

studies d~l mainly :with ,:patiQl}aJJ. i;>J:ic~ e:f~f~cts a;~d 

inflation. , Aaron (1968), e,XaI!lined pr ic~ t:if'fE;cts., ind.usu:y b,.y 

industry, using th~ GNP type ,V.lA'l .. 

concerned with eff~cts qf ne1t rt;s-ident;ial hgus.i]],g _pr . .ice-

cb.anges on the landown~ qr t.i.mbe.E~~qe.r•;s ~x.,e,cted ,prices .. 

Using tJ1r;ee stag~ least sgruares .and an-aL.Jtica.11:y -de.r iNe.d 

reduced f o:rm estimates in a t.l\,r~~ egwati:io.Jl .re,,cu.na:ive . .model,, 

.the short- ru . .n a.nalJ,sis yi~1ded .llousi.~g p.ric~ el-ast.icit~es of: 

new housing deJD,and .quaii:t.i:t.y, of squt.ih~rn ,P.i!l~ saiit:illibe,r 

stumpage ,price, 

J?o;i,n,:t ~lastic.ities f qc, 

ave.rage •data .. 

the average of the data. 



inc.rease in hpusi·g,g p:c.ice :wp.\Lld £i.e,ad ;tq an e;stilllated • 9 

pe.rcent decrease i:n square f~obage <>£ new qousi.n.g cq;q.su.med.~ 

In the stumpage de.ma:nd egm:t.ioJ,, housing _price eLast.i.c.i.ty -o.f 

.stumpage ;price net .of 5lA1l is -.oa1 p~r.ce1rt £.,or t,98.2 ap,d 

-. 083 over t.he average. Si:milarJ.,1, the 49,us.:id;g p.ci-c~ 

elastici tJ o.f stumpage sa,pply 1is -:.00::~ _p~c-~n t iQ"£ ·_3 9.82 a Jid 

- .. 008 perc'#n·t over .the a vezag~. 

'fo ll\easm:-e the· .p:cice-epa.ag.es at the sctumpa.ge level, 

percent housing ,pr:ice-.i:J,tcr~as,~ are set !f#{JUa1 to. di£fere1rk 

VAT ,rates. The indivi.itnal laf,lGQliil]le:r d~ternu.ne .sh.9:c,t-r:u...p 

gross revenue using tbe r::a:te p,rgp:QSed t9 .fi.n,d ~x;p~cted 

stumpage _price-cha.nge.s, e.g... ( V.KT . .rat~), {hous.l:'-+1g price 

elasticity of stumpage price} . ex,pect.ed pe.o .. c~:Qtag~ stum,Pag~ 

price-change. , Specifically;,- a f:iv~ pe.,:cc~:qt iVA1T ·.yields a 

.shor-t-rnn change o;f 

(51') {-,.0-111) -, - .. 365% 

in the sou tae:rn p:i!}e saw.t:imbe:r st;u.mpag:e pr,ice .. 

c.hanges in stum_pag~ gna.pti t_y. a.lie f.o:c t4;e. South qv:.e,z;all... .Lq_ 

a competitiMe market,, eac~ indi·vidua:l w,qu.1d he. able tq se.1Jr 

as much timber as ~e wapted at :bh~ .. g.ive~ p;ric~.. Thu.s, 

expected price mu.lti_p.lied h:f .guan,t;it:y ~q,aals t.i;~ ne~1 

stumpage revenue .fon squt.l)er.n 

Alt.hough t4ese es:ti.ma-tes appE!ar 

they should onl.:, 

pin,e 

;:tq be 

.as 

savt..imb~;r qw,..n~r.s... 

p,re.cise gua.n tities ,1 

genGEal d.ir,ecti9;pal 



indicators, i.e. we could expElc:t a .reLa.tive1y sma.11 :decrease 

in stumpage price,. 

Therefo:ce, this mode.l imp.l.;icitly de;t1icts a sbif.t in the 

demand .function for soathe.:ru .p;ic11e sa wtimber stllfilpage due -to. 

a price change for new sin,g1e-fami.ly hqusing in th,e short 

run. 'I'he shift is small c9apare.d t9 th;~ i,ncreas~ in t1,01.1si:ag 

prices due to the VAT. 

short.- run, th,e housing market .r.e.ma;ins i:n; diseq,uiJ.ibriaun :with, 

au excess s.upp.ly {se~ ;Fig.. 2,eJ .. · 

It is d.ifficult to sp~cula te qn the lqng-rull,; ef.fects 0£ a 

elasticity assn.med for th~ shqxt-J:,un kpusiq.g supply curve is 

not expected to ,he maimtained in tJ.1e .lqn.g-"'.:Ct.1ij, :instead an 

upward s19ping housing suppl;y c,urve is e,xpec·ted.. After; 

housing prices are first increased by th,e VAT, suppliers 

:w i·th a surplus guanti t_y will red,uce tl}~i.n pr:ice.s. Some 

suppliers oper atipg at the macg:in mar t.hen drop out o.f 

housing production,; resultip.g icn a lEtft:ward std.ft of the 

1.ong-.:cun .supply curve {se,e .t'ig,ure la). Tl:!,e result.iug chang,~ 

in the gua:µ.tity of b.ousiJ;tg s<.>ld is .less than in the .short:-

run case modeled. 

supp.ly quantity, 

long-run .. 

Ther.gforei .. :tf\e ef . .fect 91\ s,tumpage pr.ices., 

and rev~nu1::S ,could be eve,ri .l.e.ss ,in tiie 
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on the o,ther hand, the mqde,;l is based. Ol! a pr.icEJ .itACI>eas~ 

in ·. the ho us:ing market alone. . :A ¥Alf gn al.]; cqnsn111p.tiqp. 

products a11d services, ma.y d4a.pr~ss .ne:i h~u.siq5J cqnsu,mp.tio;i 

further .. , 'Ill.tis could d~cr~as f? _eg.u:Ll.ihr,i.UJii c1udc~ and .. guan.ti,ty 

:for .stumpage mqre than est.itmaired here~ . 

Addi tionall.f, in th~ v~ry .l-0.ng-.:cun, t~cI+~.oI,09:1 may ;c:i)a:n,g~ 

and with it the t.raditio pal f,01:ms of h.,pu.si,~g •. · A V::AT-il!,du.ce,d 

:price .increase may st:inru.late a tec~;t9.liqgy c}i.a;qg~ lead,in9 to 

Lower pr,:..oduc:tion cqsts :fq,r siW]le fa:mid.y hquses. 'l'hi.s .-qulrd 

shift the supply cur»:e., tg t,4e rrig.~t -a:Qd resu.lt in l9fe::c 

housing pri,ces ani! a grea t~r g,uaprti ty .sqld. . As the de111.a1td 

gua.nti ty qf new housing iacr~as:es;. si:uJ11_page ;p,r:ic<;;:s a:qd 

quantities coald rise. 

Based on Ute s.hqrt-i:un. ana.ly:.sis oif ;.tJH:I n,~w 4qus;i:rig markeb 

a.lone, one can speculate 11.h.,a t a VA,lf in Jilie :q,~i.g,4lborh,99d 9.f 5 

pe:ccen t wo'#.ild resuLt iµ a11 aft:er-.:baac s9ut.h~:cp · p.i;ne .si:umpa g~ 

,PJ: ice red,uction of about - ,..35>; p~.rcie;µt. , .Fo:c a :tiillh,e..c 

grower, such a small c~ap,ge in pr:tce ·would 4ave "little tQ ·Il·~ 

effect upo;n investmen,t pa,tte:c.ns ai1¥} rpta.,tio,r1 l~qgU1.. Thee, 

Jnagnit.ude Qf the pri,ce~clva.qge cqJ.Itp:aEed to risks i,nvoJ;;ved ,ii! 

:forestry suggests that. iqvestmen:t p,atte.rq:s wothLd n.qt .b~ 

substantiaJ..ly altered by t~e ~pqs;ition ,o.,.f ,tq.e V,A.~.. .As f o.:c 

harvest age, Bi:od~r.ick.,; eJ:.. i(,198.,2): state t4,at a 

substantial increase iIJ ,p1:;;o.duc.·t prices br.ougj,i,t .J\Q cha,n,ge i,q 
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pptimal .loblollJ pi~e rqtati.o~, 

growth per•cent was. chaJ!g:ed little, 

at .rotatio:g age. 

si.qc~ bhe fo.i:est . :11alae 

Ji! l:1e,f.l gJ.¥~!,l :stab.le .,pr ic~.s 

Precise VAT i;mpacts o~ .l.apd us~ ,patt.~.rns a;ne, 

indeterminate, but a re Jl<?,,t ali:kel;y to he suhstaritial, a.t 

least. no·t in••.· t.he short-i:ug.,, at tJ1~ lol!J ,NAi'li ,rates cqmmqJ1cl:Y 

considere,d in the Bn.Lte.d .stat~s... La.nd use.: is d.ictateil by 

relative bid pc ices w1ii-ch vair;,io.us e.nt.ierpr;,ises .ca;q 

land (i. .. e. net pre.sent val..1ue gf fu:tw:e i..p;cgme.J .. ,. 

.make fo,r 

Based oq 

the short-run resulit.s ~f t.qis study,: ojl\e ~,oald f:;Xp~ct t~at a 

VAT wou.ld s1ight.1J ,reduce b1id ,price,.s .fox fo,,cest .land .. 

Simila.cly, a UD.iYersal V.AT jifO.,Uld ;ell:sO te.qd .to . .Eeduce b,id 

prices generated by cqape :ti,ng ;uses .suc.h as agr;;i.cu.lt.ur~" thus 

having little impact op r~la t.i-ve bids.~ · What is cur.c.f;.Jlt.,ly 

highest. and be,st use 9.q a gi:w:en: ttact.. j.s .l;,ike.l;y t9 r?,maip sq 

after imppsing a .VAT~ Ho,r~ d~ .. taLi?d predic.:ti.q,ns :wo,ulcl 

require a more co,mp.J..et.e ana1.ys\is t.h.a11 ;11;as prE;s~nt~d .~fpre, .. 

• .. lfitune :,g:es~jt~,Ji 

Alt.hough the »10,de1•s c~pclusions ar~ r~sbrict.e-<l, ilZ ca,q 

.lead to .fiu:•ther e.mp.i:a::ical Dese,a.rcp. qq. •N:AT i,mpacts. . :Hirst,, 

the scope qf ·the mqd,~l :ifas sea.led dq!J:n ;fr.om. all Qf :fgr.estry 

to the ma:c.ket · for sou,t~?Cn pi.+t,e s.awitimlH?E in l;tous.i:~g .. 

Furt.he.r researd1 cguld expa,.nd thi...s ·tq all sp~ci.~. ip al:l 



poss:ible .f qrest prqducts. In a-:dd.Ltio:,11., ,p.rice,-cli!.ar1g.es .fqr. 

housing a.lpne a.re modeled. . I,;f VAT- .i:nd-ace,d pr,,i.c~i~cr~ase.s 

for a.11 consumer p.z:oducts §fe, .. ce, og,g,-~id~.r~d.,. s-hiua.page 

consuption could .be furt:q~r depr~SS(;d ... 

These limitatio,ns .ar~ due. .pa.rtw;y .. t_o i11ad~quate d,ata. 

Future research wouLd .b~ enhap.ce;d :if ,a J.arger data series 

were available.. Anpth.,er lii!lli..tati.o:n qt :tl!,~ :data s.e:ri~s is 

infor.m.atiop c9ncernan-g. tl!e sgua;re ;;to9tag~ cost gf 

constructiop •. ·· .With this inf;orJ&a. .. :ti9.n,,. t.4,~ mo,de,l coald 

incorpgrate a .reduced .rate o.r an -e.x~.m,pt:ig.q fq.c resid~.qtia.l 

b,ousing. 

The i~pqsi·tioa Qf ·th~ VAT is J.i.miir.ed to an add 011 ta.x iq 

th.is model. In fu:rt.he,r r~.sea.xcb, .pr,o;vi.siop. co:ubl 1.>~ mad~ 

for the substitution of t.l)e ¥AT ;for aqot.h,~.r ;tax .s.ncfi, as 

corpo.rate iµ.coJ11e, qr ..sqcia-1 se,~u,ti,ty ,±a:x:es.., .In add.itiqp.,,, 

the he.nefits of the t.ax c~vell'.u~ .is qmjitted here. Furt_ge,JZ 

:research .cquld .deta,il possib.l.e,, e.x_pe:~dLtw:.~s .bj .:tq~ gov:ar,:ua.~t 

and how ·they mig,h.t effi!ct. ior~~r.t:. 

To guanti:fy the, impacts af a iiAX ,.o-q xqta·tio,:Q, l.e~gt.4, 

investment patterns,. lo.Ilg tenm vq.qd qunp.utr, inteij_sity Qf 

management ., and fqrestry ~:mpl,oy,m~.n-t,, a lopg..-;ru~ <IBOd~.1 mu.st 

be specifi~d.. Each struct.w:.al equ.a,t:iqn qeeds dJ:11aJll.ic 

elements, e.g. lagge,d ·v:a.J::iahles {.Hej.e.,o 198Q,):;.,- and t..n~ 
a.ssump.tion pf _perf,ect. ~.lastic.ity .iq sh;or;t~1n1n -sup;ply mu.st b~ 



96 

re.la:xed9 The logical ,extensiq,;p. qf rese-iu·ch. .is tq d~ire.lqp a 

dynamic modi~l i.ncorpo:cating ,11n1:ltipJ..e ,1Ilark~t le,v~ a.qd altl 

possible s,ubstitut.es al\d C(!litpl:em1cmts, .. Such .a mqd~1 could;, 

determine l~>ng-rang~ Lmpacts, ,simulate a mu1ti;p.l~ ;,cat~d VAT,., 

determine effects 9f varyi.qg pc .. ic~ chan,fj~S .in sub.stituhE; aqd 

complementary goods, and inc~r;pg,.ra:te all ,p,ossib1~ use,s of 

stum,page. 



,Aaron, H. 196.8. . T.he :d.itf~re~tial pri:Cf; ~f£,~cts qf a ¥AT .. 
Nat •. -· Tax J,. , 21( 2) : "Ui2"""'.175 .. 

Aaron,, H.. J. gg_.. 198.l. 1/he ,·value:--add~d ta-x: lesso,ns £rom 
Europe. The Bro9ki.Qgs .En.st;it.utae>,n .. _ ias1!in9t9,n, D .. c. 
107pp. --· 

.Adams, D .. a. 1917. E£fects 0£ )1at.ii9{iad. for'qs·t t.idllber 
harvest on softJo:o;d stumpage,, ltntbei:,, a:qd p].y,w,;qqd 
markets: . an e-copometr.ic. a. !)a.iJ.._Jsi.:s. _- J?o,rt;s:b Re,_search 
.Lal,oratpr y I Orego~ .Sl.t •.. DnivL.:. Ite,_searc_h .'.Bull •. 1/5;. 50,p.l) .. 

Adams_, F.J. G. and .J. Black~e.lJ.. .197-3,,. An eco~Q.nric mQdf#l of 
i:he United Stat~s fa.rest; pro,ducts it14,dusi.t1ty. 1~,g,r.. Sci. 
19 ( 2) : ,82-96 .. 

Adviso.ry Cqm,missio~ q,a IntE;:rgqvtern:ffi~;l,lt,a.l R~.1at,;iops.. 197,8,. 
The Hic:J}igan .si:pg,le bn.siness taj!X: a d.i;ff,ere.nt app.i:qach 
to state .business taxa.J:.ion,.. ln\fQrllia;tio~ Rapt. _.It:-11!4,. 
March, iiashington, D .c.:; ,8:0pp. 

Advisory Co~:miss:io~ 9n I:nt~r.g04v,,er~ . .m,§!,nt,,al R~lat,iops., 1912 .. , 
Essent.ial .iugredien-±s ~,f a ,,F1ap t9 &11.bstirtut..e a .fed';ral 
value added tax for ceside;Q:tia.l schoql ,p.r,9p~r:t.1 taxes •. 
Info.r&ation Bepi:.. Eebrua;ry;,, :itas)1iJ4,gto.g D .. .c.. 50.R.P•. 

B.utzelaar; F .. a. 19£30. La:xe.mbqurg ii!! .a,. ,van .Hori,}, ,Jr... et 
al .. _ e-d. Guides to E urgpea,.q ta xa tiqq:_ value ad-d:ed 
ta.:xa tio1.1 in .Euro.p~. J:.qber •. J,. OJ;! ;f'.;1sc. Doc. ,, Ams:te,xd.a·m,;_ 
Netberl-a~ds. . 6002:P• , 

Carlson, G,. N. __ 198.0 ... - Be.pQrt oq :va1l~--added ta;x: Europeap. 
e.xp.e:r.ience and .lessqns fo;r 1:,4e .illnit~d States,. __ .Go:v:st:.01,;ms.qt. 
P r:i.nting Qf fice. wasJli 'Qg,,tqn; D.".;t; .. __ 85,pp. _ 

Corel.lo, w,.; .L,, 198:,0 •. Italy,. ia J..' .. van .ff9;r.:q, ,J:r. §! al .. 
ed._. -Guides to Eurµp:ea:Q. ta:1r;;atioiJ½: ,v,alue. adde.d uaxahion 
in .Europe .. , Inte.r •. J.. qf Fi.sc .. :Dqc .. ,. Ams·t~rdam:, 
Netherlands. , 60:C):pp ... _ 

96 



91 

Council of Economic ltdNisqr.s.. 1983.. Scqn<>,mi,c Repqrt o,:f ti~~ 
President... U • .$ .. Go,v;er.nmept. Bri;qtin;,g O.ffice,. W,asbi,ng:tgn, 
DC. 287pp. 

Council of Econonric AdlEisors ... · 1962.. :Ec-cmgm.ic llep~rt qf t.b;e 
President .... • u .. s.. G.o v:ernm t J>,ri.µ,,ta..~g Q.f.f.ilce • w.as~ingi:l:QD; 
DC. 300pp .. , 

Council of the EEC.: P;ro.pgsed lfµ;cd. Direct.:ive1 . Terms a~d 
Conditions :for CQ~1mon ,Ap;pl.;i;cat.io~ 9t tJ,l~ 1?Ax q;µ Value 
addded to Operaid9n rela:tetl :tg AgricuLtural P.rqducts, 
Brussels,, Feb •. 1'968 .. 

Dalm.agas, B. 1978. A va.lrue added tax Jq:c Erg~cf#., 
Uni uer:sit.y of Wales Prt;SS, .Bapg•01C; lE:qgLa.qd. l l9pp .. 

de Brau-Jlay, E •. A •. 19&0.. I.re.la~.. !B ed .. van Rorn,r .Jr... e1;i 
al.. . ed. G . .uides :tg E :1u:~peaq tafxa t.io,q,: ,;vaLue added 
ta xa tio.Jl in Eurp;pe. Il}.t.>er.. J,. o.f Fj.sc.. . Dpc.. .. , Amsterdam.,, 
Netherlands. 60Q,pp. , 

Dik, B. P.; 1980 ... Swed.e11. iB J,,.. .iva.n Jf.or.Q.; Jr .. ;. ~· ~... ed!.. 
Guides to .Enrop~an taxat:io.~:. value .;added taxa tj,o,n. ,j:p. 
.Europe. , Inter .. J. ,,o.f Ri:sc~ Dpc .. ,,. Ams.t? .. rda,&11; N~'h.:t,1.er,lands. 
600pp., 

,First directit,e of the cqu;.nci..1 of :ll A1u:ct.,l l:96.7 f,if.ith, Regard 
to the Harmpniat:ion g:f the l.aMs qf lltelllh~D Sta . .te,s R~lai:i.:ijg 
to the T:urn~Hter TAX; 61/227,/8,.EC •.. 

Fol.lain, J:r ... , J,. a... 1:979 .. " ~:9e pr;ice, elas~icity qf the. 
long-rn:Q .supply .of ,ne,li!' .h,ou.s,iing c,0J1s·t:cuc,ti.,q,n., LaJ\.d 
Econo1tics •. · 55 (.iJ : 190.::-19-9. 

Foote, R .. J,., 1958 .. , .A,na.lyticaiil. :tq,ol:s for- s:t.ud .. ,yip.g demand 
and price :st.cuct.nres.. USDA A.gc:ic ... il.aijdBo,c;.k N,o. .. 146 .. , 
washiu<Jt9n, DC.. .Ba;ge,s 10~l03. 

Garner, F., a .. " 1977. :'f'lu~ ll.al,u~ added ,t;~ ... Pl"A, .... D. 1lhes,is. 
Georgia St.ate Universit,Y (1£:ib;c .. Gqngn,. C,ard No,.. llic., 
77-25207)... 193P.:P•, ill~ill~:cs;d.ty ilfiCI.)Of.il.ms.. A,nn ,AJ:.bor; 
MI. 

Hair, D .. , a~d A. Ulrich. , 1,969 ~,4,E! d!E?.mall.d ..a.ijd iE)rice 
si't.uation for fgrest p.ttqd.uc,.:u,1 ::1.968' ... /6:9. US,D.A FQrest;. 
Service Misc .... Publicat.: . .ign .. # .. 1086. Jc4-!l,P• 



98 

Hansson, I. 1980. Inf:latio.n ,in SiWE=d.eaa and, the ef:fect, o:f 
.Price controls.. .. wp'r.ting ,pa:p,e;r: tUn;iw~rsity .• of Lund., 
Department 9.f Ec.on9;mics}. (ci.:t~d. by llQr:mai:~µ 19Jl1; nqt 
seen). , 

Haynes, R • . 1977.. . A deniv:ed de.,:maJ1d a;pprqacl) to, estima:.ting 
tlte lin.ka9e bet~een .stn;.mpage aJ1d 1.u.mber .markets .. ,. F.qr .. 
Sci. 23{2):(2-81-288 ... 

Heien, D. M. 1980. J:tankup p:ric;\l.ng tn a d:ypa.mic mgdiel o,;f ·th,e 
food industry.. .Amec;ica;n Jo.1~.q1a,l qf Agricu.ltu.ra.1 
Economics.. Feb:,l.~18. 

Haertel, .B •. , 1983., Why liasningiiqn li,kes co,-qsu;m_pti(?n tax?,S. 
Busin·ess ieek. .Jnn~ 13:,80. 

Holly. D •. • L. ,,Jr .. aQ,d R. A. King •.. · :1978',. . A :cecursiv:e SJ;Ja.tial 
equilibrium · model o:f ,t~e so,;f twq.pd tiL11tb~r secto,Ll., .Nor,th 
carolina State Univ .... !r~dj .. ll;pt.; 57 •. 11,pp,.. 

Holly, .o .. L •. 1970 ..... .F,act.Qrs i:q 1969~.6.9 priae cis.~ in 
southern pine savtim.bei:: anaJ.y:zed... ,l!\ore.st :I,qd,. 97::,40-41. 

Huiska.ntJ>, J.. c. I.. 1918Qa •. G~:c,mallt Fed~caL Republ.ic.. ;i!! J,. 
van Hor~, Jr ... atL., ed. Gm.des to Ew::op~an tax:a.t.iQn~ 
value added tax.ati<>q i~ Euro,p.e ... .I4,l;t~r •. ,J .. _,o.f 1Usc,.. D9c .. ,c: 
Ams:terdaa 1 Nether,iaqds •. 600.P:P• . 

Huiska.8'p, ,.J. ,c. L., 1960l, •. · .Ne.tl,J.e:ra.ands..: J. ¥aQ, Rqrn, 
Jr,. et il• . ed. Gud.df?,S tq Earqpea,q taxatiqp::, vaJ.rue 
add·ed . taxation i.n Eu:col}~. J:.nt~;• . J.: qf .F.isc. .· Doc. , 
Ams-terdam 1 Nethe..r1a,:qd.s. 60,0p.p. 

Jen:idn; F. 1959. on t.{l~ p:ci-~ple,;s wJx:ic.h regUllate 
incidence of taxes. . Pages .221-.239 ii! IL. A • . H usgra11e a:nd 
c .... s. S.ho.up, ed.. Re,,adi;p.gs ,i~ :tb,,e econqmics o:f ta.x:a-taqn .. 
Richard D. Irwi.t,l.; I.J,\C.. Hplile~qo.d; .LlJ.ingis.. 58.tpp ... 

Josephson,, a. , R • .i 1915 •. , Ec9ng:mic £0.ns,idera·t-iq,~:s .in na tiqxmal 
timber ;harvesti;ng. 1:lnpubli.sh~ii R~p,9:ct 1p;repar~d .for tile 
Pac,. ,· Nor.th.west EKp., Stq. 1 :Bort.J.a1,1d,;, Or~g... 41p:p. 

Kelej;i.an, H .. H .. and a .• E .• Qa te,;s. 19ftl:.. IJ1trqduc:t.ion .to 
econo!)le,trics - pri~ciples ..apd a,pp.lic.atiql}S. Ba.rper. & 
Row, Publishers, Ne;IJ .tqrk ..... 24i7pp. 

Kingshott, .A ... L. .. 19,6.9. . I:qdus'briail :i.mp,l:icatio.q q.f a ¥:sA'l1. 
Pages :53-6,6 in '11 • • l!l .. Bybc:zy.~kL:, ea·;., T4~ :vaiu~ adde:.d. 
tax: tb,e U.J .. posit.,io~ an.-d ta~ .Eur,op~J:l !f;.X,p:e.IZ:i~.ijc~.'. 
Augustus a. Kel.ly, New Jq.rm •. B..:J ..... ilicp,p,. 



9:9 

Kmenta, J,. 1971. :Ele,ments ,qf eCQl\Qm~;;t.nic.s,.,, Jtac!Jil.iii..la:q 
Publish:in g Co., Lnc .. , i N• ... toe k.. . 65Q!JcP• .. 

:Louisiana Depa.rtment o.£ .Agnic.., _. 19,&2. 1Lquisial;l,a fo,cest 
product - quartex..ly manlu;i:. ;ct::pg;Dt ... Qffi<:e ,o.f &ar,ke,ting. 
Baton .Ro,uge .. 

LuppoLd, 14 •. ;G,. 19BJ ... · Dem-and,, sup_p1J a-q,d ,;p:ric:e of .ha.cd:woo,d 
lumber: an -econqm~tric stud.-;y. Ph .. .i;>-., Th~sis~ ·z:irgiqia 
Pol y-teclmic :rns:titu.J:e a~d St:at.~ u~.iN.E:rsJ,hy .. _. (Libr .. 
Congr. Card. No •. M.ic,. · 8ll8:J..0.2}. _ 15 lpp ... • Ui;iL:veJJ.sity 
Micro.film,s.. Anll Arbpr ,. Mli •.. 

~.aisel, s .. J. 89c3... :A tl~';!9DJ Qf ,:tUuc,tuatio,_ns i:n 
residential constr:uctie>J,l st.ar:ts,.; Aa!te.rica.J :Ec~tt• Rs.v .. 
53 {3) : 359-383. 

McKillop, W.. I.... 1.9,67. S,up:ply a~d d~a]ld .. f~t: ;f9E~.s.t 
products - an econ,pme:tr.ic srtud.y,..:. H~.1:ga.rdi.a 3;8 (DJ : l- B.2 .•. 

licI.ure, c • .,E., Jr." and N,. .13,. .~w:t;. . 19,.72 .. _. Val:ue added ta.x: 
two viel(s.. A.merica l} E11ter1-rise In.s,;titute;d ;for Eublic 
Policy Research.~ Wash.in.gt,o~;, D,.,c ... ,91:PP• . 

Michigan.. 1978 Single Business '.'fa.x B;o.lletin. i ,No .. 2.. 3pp, .. 

;Michigan. , 19 7:5 .S:ing..l~ Bus.in~s Tax, .A,ct .. _ . .St.auu;l:e.s, Act -
228.. 556pp,.. 

Nittend.orff, I .. c .. .a. 
e ,!; al. .. ed ... · Gui.des 
taxatio_n in .E urq.,pe,. . 
Netherlands. 60 Qpp. 

19i80- Austria. !!l ,J. va~ Horn, Jr. 
t:9 .Bu,rop;~an taxailiioij:, v:a.lu~ a.dii;ed 

I:r;itex .. J,. ,of F,i.sc. D,oc •. , Amst~rdam, 

flu th, R •. , F . 196P. T~e de,mand fQr noµ:-:.far,m "4qi1,si1~g.. Ba ges 
29-98 !!! A ... c. a:arb~r,geJZ., ed:,. ~ia d,emand .:fqr du:cab.l~ 
goods .. _. 'T.he· Univers.ilty g,f C.l!ica.go i>LELSS,, Ci:uicag9.. 21,4pp ... 

Norman, ,G,. , l9,81 •. , ,S,wede1,1. ll H. Aa.ro~ ~d.. i'll,e VA'.J}: 
Lessons fro:m E uxqpe .. ;, ~ll,e ,a,;cqok..iµg.s <I.11sti.tu.-:-tiqp. .. 
Washi.ngto.~; D.c;. l:07p.p. 

Pollock, R.. .. 1973,. Sn;p.p1j' 0£ .re,sidf,Httti.al CQjps,b:uc-tion: a 
c:rosssect io Il exami.1,1a:tiqp pf: .rec~p t Jiousi~g ifila:rk.~t 
behavi-or,.:, Land ECPJ\•· ., 49 { .. 1J:.57-.66. 

Price ita.-terhouse .. 1·.979 .... ¥al~ adde.d ta.x,. Priee Rate.r}!;o11s-e,, 
Ne ·W York , lU. 94pp • 



100 

Price ila terhouse. . 19.80. 111'alu.e add~d tax: . sup_ple.mE::nt .. 
Pr.ice ;Waterhouse S co .. Ne_,w tq.t~... :l{lpp., 

.Rebh um, J. A • . ;· 198a. A J;A:ll p£qf:ile,.: v;.alu.e added ii.ax as a 
cand:idate :for the f?d~.ca.l reserve, .s.y;ste&. . ;Fn .. :p,. .. T~esis •.. 
Carnegie-Mellon \Un:i·1i ... p.. (L;;ib.1:.,. CqJa.g,.. Card iN>o ... M.ic. 
DA.821902·6} Uni»;e.rs:1ty, Bicr,Qf,i.1J.tt,., ,A.ijll Jirho1;, .Ni.ch., 
240pp. ,. 

Reckers, P • .M., and II •. L. Ba~;s. .l9-8.0 ... Bea.dy for VAT? 
.Fin.ancia:1 .E.xecuti:ve. .lE::braary :24::-2,8 .. 

Robinson, Y.. L~, 1974. Al) ec.09,0,,mextri.c .11tqd2lr q}f. so.,£:t.:wqqd 
lumber and st.1u1pae .marJu~ts,, :194~i61t. Bt;>,.1,,. .Sqi •. 
20: 171- 119 • .. 

Sc.b.iff, M.. 197,4., .au.s~n.~ss e1ep:~riepce ~.itll v.a,ln~ added 
taxation.. Finapc.iau. £.x~u;t;ive il~seaDch Hollill;dat.io.n.. Ne~, 
York.. . 116_p,p •. 

Scholten. w .. x.. 192Q •. · N~1ara.y.:. i:o J. ,,va.n .. aor.n;;,, Jr,. §£. ig.. 
ed. Guides t-o E,u.ro,pea:J} ,ta:m.,tiqn: waLue. add,ed taxa:biqp. 
in Europe.,, Inte,r. Ji. , gf :!isc. Dgc,.., AJ11Stendam 1 
Netherlands.. 60Qp,p .. 

Schuler., A. , T. , 19.78.. .An E;COQ.Q:fletJ:.ic .a;~alys.is o.f t.h~ rirJ ... s .. 
.hardboard market. .Bqre,,,gt Servie.e Ras. Papei:: 1tE~424 •.. 
USDA .Northeastern ForE3Sti elCispt;:ritinent S-l:.atign. 1;pp. 

Second Directive of the, Cqunciil gf 11 ,:Apri:1: 1961 aWi.:t.h l1ega1:td 
to the Harm9uization. 9.f. t.he Laws q:f rl~m.bEl!r ,Stat(;.s 
Relating to the 'far"'QOVf?,D ~ai.,lti 6:.11,22:8/'.EEG. 

Seligman i .&. , R •. A. . 1969 •. , In~.cqduc'tio;n tQ t.he s}Jifti:p..g and 
incidence of ta:xation.. Paf;,~s 202-2:13 ill! Jl •. ,A- .,ausg.Dav;e, 
and c .. s. Shoup; ed... B~a.diI}.gs ;i(l th~ eG041omics o.f 
taxatiOI!- ' Richard D .. 'I,:.cMi~., l,JlG .. " .EOllL~yo.pd, .l.1.linois,. 
581pp •. 

Shoup, c .. s. ,· 1969a., Bx.p~tti~nte~ v;ith t'h.~ waJ.lle-,a:dded tax iu 
Den 11\ark, and prg..speG:ts i..n Sve,de,q. .saredi~q .F~a;qzar.Gh:iv •. 
28 {.2) :236~.252. , 

Smith, D~ . '.D .. , J. B .. iieh.b,1ar and c. ,L Ce.:rf 
should know abo&t. th,;e :v:,a1.u(; aiide.d t~ .. 
.Research Institute •. · D<Hi Jg~~•Lrwi,~, 
Illinois., 206pp •. 

1973,. , jJ}\at JQ.U 
Ferr C,a111})11idge 

Inc,. ,.Ho.,me,tfOQd., 



Spang-Tho.m.sen; v ... and a .... Rcat,gq.lm... 19fU),. DeJJmiuz.k. J,. 
van Ho:c.q, Jr._,. ··.!ll ~Jl. , ~.. Guidi~ s ;:to Earopea.Jl ta .. xabiQ,n: 
valqe .added t.axatio:q ii.! .Eu.no.pa.. I~t~:r •.. J: .• qf .Fisc. Dqc .. ,. 
Amsterdam, Neth~.la:qds. 60Qp_p. 

Spitz., B. , 19.8Q •. - FxanGe.., j& .1. van HoJtli, J.r •. -· •~ _al.,. ed ... 
Guides t.o .Europ~n ta;xaJ:Jio,n: vad.ue adde.:d. ta.xa,t.ion .,i,n 
Europe. . Inter .. ,J,.. of Fisc •. 1loc.::,# AilS.t.'}r.daJn, 
Netherlands .. 6.0()pp. 

Tait, A .. , 1981.. .Is th~ iI,1,broooctio;;n pf a NiA'.f ;inf la tio:ga.ry? 
.Finance a~d Dev-~.l9p.:.me ~t. ttl.(2),,.::38-¥.2. 

'IDait. A. ,A •. ,. 1972 •. ,, ¥.alu~ adde:d tax.. JMc~G:.ra11 ,Hil.1, . .Lq4dqp .. 
l84pp. 

Timber~Mart South, .'Inc.. . (¥ar.io.uii µ.su.es).. . Ti,.:mbeI?-:Ma.Eil 
south. fl:ig,Jilandsc; N.c .. 

"fhomas•:; w .. _,,s.. . 1980. H11it~d 1K,.in9cilom,.., y J . .,.. v-an 6\orn., J:c. 
~1 al •.. ed •. Guides t.9 Eurq~a:I), .ta:m,uoq.:, valu~ ad,ded 
taxatio.p .in Eurq,pe .. , :.r:oter. _.l,. '.of .Fi.sc. Doc .. , Amst,erdaa, 
Netherl.ands.. 60J)pp. 

Thurow, l..,, C., 198.l •.. Sav:ing so,cial Sf.$cu:ri.ty.. N e,v.s~~~k .. 
Oct. 26;: 71 •. · 

Ulrich, A. . 1983 .... u •. s .. tim.b~r produc~qn, trade., 
co:asuilllption and pr.ice sm:tLstic.s lBS0-19813 •.. USDA .Fqces,ik 
Sercv.icE! Misc,. Puhl:icatio.n ,il-4.2'4.. ·;-6 lpp .. 

u .. s. Bureau o.f Ce,isa1s.. 1.;975. Histor.ioal .sta.tist:ics oi: th~ 
United states. colo~.ial tim::e.s. to 19,70.. Bic~rntE.:ni.al 
Edition, .Part 2. Ra.s.l:l,i1Jg.t<1-1J, DO .. 

u .. s.. Bu.reau of Ce~sus •.. · l98..1a:.- Co:p.s.t,rn--ct.ic.n R'epq:vts C2:5 .... 
. Annual.. Washington, I)C. 

u. _ s •. Bureau o:f Cep,sus,. ,.· 1.9.8;:3.b.. S.batistical A bst.rac.t qf the. 
United States: 1981:.. (102,d ed-;i.tiom),. .Bashi.ngto,i; DC .. 

u. s. , Bureau of Labor S.tatistics.. . (v:.,a,r;iqus ,issuas), •.. 
Producer pr ices and price i:1;lde.X:e,s. 1 ,ilasg,:1.:ng to.1;1,, D .. c .. 

u.s .. Department .o.f Agcicnllt:ur~ 1938. Nat.iqna.l PnqgL:a-m qf 
Research :for .Fone:sts. and AssQciated Ra,ng~la,qds. August. .. 



ifl. s ... General Accounting Of:fiice.. . 1980a.;. Repqr:t. tiq tb,e 
congress of the u.s,. QJ! n~n; meaas oJ= an,aly,s,i,s re,qu.ired 
for pplicJ decisions. af fect;,:ing ;priY.a.tE:l fiorf$st:c.J s~ctoi:. 
Pre.pared .by Lew.is :a. S:tanto:a, contptnol.ile,r &e~e,raL. 46pp. 

o .. s .• , General ACCOU+\:ting Q:tlsfic~ .. _ 198Q,b., . R~pq.F.t &O ;t.b~ 
congress of the D.1> ... : q11 -t4~ ·val:ue,-:ad.il:~-d f:a,;X ili t.p~ 
Eu:ropeap ecpnomic c<>mmnq.i·ty...;: ;l.>.r~p,ar•?d by Ji~ll(is :R .. 
Stan·ton_,. CoJD,ptrgl1er Ge, gera,J. .. _ 2/J;p.p •. 

u .. s,., General Accou,!11ting OfJtice~ . t981 •.. Repqrt 
congress 0£ the u.s .. ; Q!l ·t~e, va.Lue-add~a. bax 
should ;we Jrn.m, a.boutw it? Pr,epa;ced .:b;y L~wis 
Com.ptrol.lL~r Gen(?ral •. 1'4pp. 

to th.e 
Wh,,a·t else 

R ... stant9p., 

u.. s. Forest Se.rvi-ce. 1,9.§8.. ,:Timhe.r re:sour-G~s :f.or .Am~ica".s 
future .. , Wasb.ingtq:{l_i· D-£,. . .Eoi:~-tt: llesq,ur.ce Rpt ... • #1,4 .. 

- Appe.ndi.x Pages .50.0-:;.625. 

u ... , s. , Forest Service ... · 1965. 
S:tates. iashington, D€. 
235pp ... · 

rlimher t.c.e:pds i~ th~ U;nited 
f\o~.s;;t B~.sq,ura:e. Rp-t., .· i 11 .. 

u. s. Forest S~rvic~- _ 1 97:l. , £fli,e ou.tloqk ,fo.,.r :tim,b~;c itt. the. 
Un.ibed States •. • Waslµ.ngoon . ., DC ..... · Fo,c~st ,Resource !(pt .. 
120. 3.6Jp;p .. 

u .. ,s. Fo:£es·t s~v ice.. .. 1982. ,An am;,aJ.ys.ils ,Qf tire ,ttimbe.,£ 
situat.iqn in t.h~ Unit~d stakt~s l95ie·:...:.20.J.O. was~i.pgtop.1 

DC. , Forest .Resoure~ Rptt .. )L23.. . 499,p,p. 

van Horn, J. _Jr,. :@&. a:;!. 1,98..0.;.. G;uides .Eu.ropeall 
taxation.: value add~d taxat,ig,n i-' .E,uxo,Pe..,. :rntE¼:r: .. J ... qf 
Fisc. , Dqc., Am.ste;rdam., N~t}!exland.s.. 600pp .. 

van iiaardeqJ:u1rg, D. A. 1980 ... , Bel.gi.um •.. t!! J .. va.q U9r~, J:r;_ 
et al.. ed., Guid-es to Eurpp~an taxani9J}:, v.alue ,added 
taxation •in Enrq,pe. .I(lter ... _J. of .F;isc ... Doc,.,., Am.st~rda,m,,. 
Netherlands.,. 60Qpp.,. 

Viau.x., B. _J,. 1970. Puhilic tiIDb~J: .s:uppl..,.y a.lher}\a:t.ive,s in 
Doug1as-fir regi9n... .Paper a.1.a.. . Sch.oq.1 .-of :F~u:~stry~, 
Oregon st. Univ .. cor:v:a11is 1 o:ce;g,. a,p,p. 

Woods, W •. F. 1974. Valu~ad-de.tl ta~ a.J}d Am.e.;rican 
a,gricul.ture. .. E'RS-:-5140. . Ecoil\,Q,mi.c .Res.earc.q .SE!rv:i:G~, IL. .s .. 
Departm~nt of AgricuJ.tn:re, .ias~:itijgt9.,q, D. c .... · 32JPp .. 



Adams, D ... , ,11. 1980., T.h;e 1980 sq.ft,if;QQd .b.im.be,r ass~sm~.q.t 
market model: struc,:t.ur~., p,r.qj~·ti.o.ill,:s*. all.id poli!.a_y 
simulations •.. · Fqr,. .. S,ci .. Hopqgr • . 22.. ,ti4p_p .. 

Adams, D •. N. 197.6 ... The :c~.spq.t1Se qt sqt,·,tWQod st.umpag~ a11d 
end product prices tio ci!a.ng,e. i,!l llat;iQJla.1 .F<>,,L~s:t timber 
harvest sch~due.s. JUnpublisb.;~.d Le,.pqti p.r~pa.ned fqr .th,~ 
Forest Secvice .by One.g<;>:Q St~ U:ta.;iY •. · Bae .. Nq.r.th;yest Exp .. 
Stn,., Pqrt.la11d, ore.g.. 13pp..; 

Adams, D. _ M., 1974... FQres~ products .Pr.;ice.s ar,td patio:nal 
f,orest timbf;!r .suppl:J .i.l} the. Dqugias-,fi.r .reg;iog. •. • Fqvest 
Science 20 {3):24'.l--259. 

Atkinson. A .. B,. and N •. H. Ste r1,4 •. · l930.. Q.q th~ s~jrtc.µ. frq1tt 
direct to i.µdire,ct taJC.at.io.n..: _ J'...' .P:u:b .. Eco.,n. 
14( 2): 195-224,. 

Brown, H .. G. ,. 1959. Th/e i.g..ci;d@,c~ qf -.:a g~~~ra:l output or a 
general sal~s ta.x. Pages 3-B.0-33:9 i.~ B • .. A. ,Musg:.0av~ a4d 
c •. s.. Shoup,, ed. R~ad.i,i;igs ;i~ econ,o.m;;i-cs ,o.f ta~atio~. 
Ric.hard n.. I:cwiq., Lz~c. ao,,m.e,~qq,d, 1'llin(?:.iis.. 58 lpp ... , 

Business W?ek. 1919. The re.Qe.Jied a,pp~.l qt :VsAT. , Feb .. 
12:63-64. « 

Davidson, P. _ 1981. 
(sos) d.istress? 

can VAT re.sQLE 549:ct:age o,f savings 
J,,. Rqs'h Ke,Ji,~ia41 E:co;g. 4t1) :51:-:60,.. 

.Egret, G • .1 19.69. . lf',4,e ~a.lu~.adde~ 
20-30 !D 'T •.. · .M .. ,lf:yhcz:y:I,1Sli,, ~-
u.is: •. posit:iqn a.nd th~ E.llr(!J:l~a;n 
Kel.ly, N:e-w ;York,. NY.. !i6p,p. 

,tax ,;i,_;q. F:il:<iHl ee. .. Pa g e.s 
'T~~ ,Na1 adde,,d tax,:,, t bre 

e.,xpexi~.uce... . Augus:tus M. 

Golzen, G. .. 1973. .. 1'n,tDO,daeing i:A'l.:1 t.he sji.mp.Lifiied guJd~ to 
value added t.ax.. Kqga~ Pag~, I.opdo-,n;.: 6Qpp. 

103 



Hardie, I. , w. ,, et al.. 198-0. .. _ ,The e.co11q,mic fea,si.bil..itJ p:f a 
,nev integrated pulp a.qi pa~,r nw1l j.J1 tl!,~ M.isd""'.;Atla~tic 
cegion. liary1and Agricultural £Xpe,njm~pt Stati9n. _ aisc •. _-
Publication 5176 •. 62pp.: 

Harlow, A. A. 1962. A mod~l ~t th.a; hog indiust.ry. _ Bc<;ni9m.ic 
and Statistical, Ana1ys:is Divisi~l!-• .ms ~- 5.44 .. , 
February: 1-12. 

Henry, .R. ,,, 1979,. , Substit.utipn o,-f a f~.dei:;a.1 val.ue adde1i ·tax 
for the c,or.p<;u:a:tiQn incq.m,~ tax: an ~-gllidibr._.i,um:. anal._ys:is., 
!lashing-ton_ ,1Jniv~_c.s.itf ,De.p.artra~nt. q:f Bco.~~mi:cs.. (I.i.b.c .. 
Congr. Card No. _l!Lic~: .:80.0244.6),.. 2,1i0;:P:P• __ - ;u~i:w.c.s,.it._r 
Hicrofil.ms. . Ann Arb:o,r, M.I. _ 

Hu.iskamp, .J. C .. L... 1968.. TVA a Jd pric~s. , Edi,,t911iaL. 
Bull. ,fg:r .Inter .. , Fisc. Doc.: 22(.2},.:i46 •. 

Labys, w .. c. _. 1975. Qua~u.htatj.ve :mq,d~iLs q,f CQlllillQdity 
markets.. Ballinger Pu.b~ish;ing C~rll!p1.a:.n,f(1 Cambridge;, .. Ma.ss. 
404pp. 

Lab_ys 1 w •. • C. 1 1973. D:y~ami-c cq.m:mqd.i.ty ,mqd~l.s: 
specif.icatio-n, esti.m tiqn; ap.d simud.a.ti,o.l!• i.J9/Xi.ingto~ 
Books1 .Le;xingto3-1 .Mass .. _- 2lt.!4p,p .. 

Lind.hol.m, R .. ii._ 19.81'. ¥Ai,,. ·ta.:~ tliird J.iay. _ J,. . .Post 
Keynsian Ecp.n. .. 4 { 1):: 4'4'"".50:,, 6.1~,62 .. __ 

Lindholm, R ... w. 191.6 .. __ Va.lue'"".addeo ta,x a,nd ot4er tax 
reforms. Nelsop-Hall., Inc. , Cg;;;i.c.ago.;, 327p,_p. 

Mills, T. J,,. and B .. ,s •. 11airthy. 19,74,. -1\F ecqpqm~t.ric 
analysis of marki~t fac-t<Jrs det$C,min:j.:qg sapp..ly aqd de.mand 
f-or soft:wqod lumb~.r~ . R~s ... B~ii• 23.8,;. Miichi.;ga:~ St.at~ 
University and North: Cept.cal J?q,rest Expe,xim~iit. .S-tat;io.n. 
US.FS. 5:9pp .. 

:National Association o:f Hanu.f.,aaturJas. 1955 •. •A;._ tax pzqg.ram 
for eco:!}o.iic _grq~th~• ,Ni·tio,nal .Asso:ciatiq_~ -o,f 
Man ufacturecs .. " liew J,qrt ... __ :55pp .. i 

Nehus, R. J.. 1969.. '!'h~ G.e,;rJBaq added. ;valu~ tax -:: b19 ;Jear.s 
after. Tax~s 4.7,{9),:55,4-Sli!i .. 

O:wles,, D. 1980. ~he amel!ica.p ;;ips;tirt.ute. .and ta>fX r~.fQrnt.: 
Accounta,nt., ffaJ lti:-:Z1:6'"".7 ,17.' 

Pol:iniskJ, A., ii. 197-3.. A no,cb; on the aeasureme~,t of 
incidence .. __ Pa.b.l.ic :;Financ~ Q,. 1{:2};:.,.Q1:9-:,.229., 



Price, A. ,St,. ,J. ,: 19"7,-6., VAT ,mad~ ,easy,.; ,Kgga,n P.ag~, l.(?ndo:n.:. 
191pp. 

Robinson. v,., .I. .. , 197-1,. eco,qq:m.e,tric llnO.d~l 9J .so,ft,.qod 
lumber apd .stmBpai:! .ma.r;.~ts, 194I9-.67'~; .Fq,r. Sci .... 
20:171-179., 

Schirm, M. , 19,69. The va.lue added ta.x .iQ Ge;cman,_y,. P.ages 
30-44. , ll lt.., .,tI:t • • By hczJ~Sk:lii:, ed. lf,h:e :v;al.ue add~d tax: 
the u .. i .. ,, posi ti<>,n a11-d ti\~ .Ewcg~-11 ttxpexie~ce.. . Augustus 
H. Kelly, New .. , tQrk,, N,i ..• , 6i6p_p 

Shoup, c .. s, .. ,1 1959.. II\cid~nc~ 9:f t.h~ .qo.r,pq.n,at,io~ 1i:nc9me 
tax: capital siu::uctJJ..r,? am: tur,n.911e;J:: rat~s. Pages 
322-329 in B. _. A.. . .Mus:gr;av;e a;n,d ,c. s. cS~gu,.p, e.d.. Readi,pgs 
.in tb.e ~cong1')ics pf s~xatio,~. R.iicclia,rdr D. Irw;il!., I.nc .. 
Homewood, Ilsl.in9is. 5:131-pp., 

Shoup., c .. _S;., t969b ... Pub1lic iip.a.11~ ... · A1di,l}e Puhlishi.ng 
Company... . chi ca go.. . p.g ... .25 0-:--26 9, 2 93'-2;96 .• 

Stout., D .. , 1969., Econqmic asp~,c:t.s qf 1a V:Afr i.n th1:; u •. K~ 
Pages 1-20 .in T .. ,,a. ,Ry:bczyqs.kJ.1 ed.. ~e valu~ added tax: 
the o .. i. posit.iq.n a.nd ·tl!e :Blll!(!,pean e;;x,perienc.e. Augustus 
H. Ke1ley ,. New_ torl1.; 1ft. 6.16;(,lp~: 

Symonds, E. 19,80. ,A ,Ve.DJ pot..e,nt. ,r.e,ve,o,u~ s<>u:c,ce. . iUu~ 
Accountant. Jag, 24::1ll"".'.113'~ 

Theret., B .. __ , 1981 .... A macn-9(;conq.mic view .<>,n the treat,.fi\~l}t of 
the VAT in the ~xte:nde-d Fre.,l!Ch .,Na tiqP.,a1 Acc9un,tin9 
Syste.m., (iJl .Fr~nch,; E,t1g.l.is,h., a:qd Ge:1:maiq s11illmari1;s]. 
Public .Einance 36 (1),: 1,08-12.A. 

Wh.i te, D ... I .... 1980. .. Tiu~ wai;.:iabJ.e c.ate .,v.,a.lu-e adde.d .tax ias a I} 
anti-in.flation fiscal stabitlize . .r. Batl,. Ta,-1t J. 
33{2) :227-2J2. 

teh,, c .. , 19.19. " 1' h~ incid~.l}c~ of, .th-e . 11.ail. u e added tax itrt a 
neoclassical gro.wtll mqde,.1. 2nblli.C F;;in.a~ae ·,21:211..;292., 



Appe,p.di.x A 

¥ A Ii:t.ABI.:'E LISi: 

1Q6 



SQFTSOL 1 
YEAR 
Y.EARSQ:Et 
D 
.SOLD1 

PRICB1 
¥,ALUE 

MORTGAG1 
MOODY 

HS 

]?HSQFT 
CAP.INC 
MOiiT 

V:-AC 
·RENT 
S.PPRIC 

DFPR.J:C 

LUfU?RIC 
REMOVAL 
BULPP.l!IC 

INVENT 

101 

List. o.f. V,.a.r.iab.le De:fiiru-,j.&t.i<>r~ 

: Average sguaJ:? toqtage. ~r h,ouse so.1.d. 
= Je-ar; tren:d 11.-ar..i:aBL~-•. 
-= I ear sg ua.reit .. 
- Qualitative vax.ia.hi.e •. 
- Number g:f ~e:., _,si:ngl.e~faaily l!Qll~~s so.ld 

{t.housands} ,. 
- Number <J.f pri va:te :farm a:i;td J1;.0~-f,c1n units. st.ar·t.ed 

(t.hOUSaQ.ds),..; 
= .Sal·_~ p.r:i-ce _;Q£ .,.$.itJ1gJ.~.fam;i.l_J :~guses. fd.qlilar.s·-) :~ 
- Value o:fi pr .i}v at~ D.f:;'W}_ : h.o,u.s.i.n:,g nnit-.s put .in place 

{ bil.liops of d q.1la,.ES)t,. 
= Mortgage int~t:-E;S:t. rat.es (p~cc~,nt},. 
= J!oody Aaa c-~rpgira t~ b()Rd :i.Lsnte_.r~st xat~s 

{percent). __ 
= Quantitp; o.f ~ei. siggle-~a-mi.dy h,;quses sqld. 

(sguare feet) ... 
= l?rice of .i!touses s-ql.d .{d:glJ.tar.s/sg:ua.re :f-oot} •. 
- Per __ capita -d.isp.qsabl.~ . .iqco~e (d,o.lJ.a:.11S.Jl'.p~rso.g};. 
- IiQrtgag~ ;in,tere,st .i::antes ~Lth ex-tJ;.ap(%1.atio,Jl 

(perce:n t) • 
= ,Year rou.nd ,vaca :qc .Y .ra·te {~xc~n t)-; .. 
- Rent. portio.q 9f q:msn111~r prj.cI(; .i.!ld~x .. 
- Price o:f sout~~ rn p,;il}~ __ .sa liftimh~:c 

{touisi•apa stu.mpa,g~ in, tlq11ars/MB.FJ. 
= Price of .Oaugla.~'-£:Lr sa,.wt;i.mb';r s-~UmJ?ag.~ 

(dollars/RB,.E) .. 
= Price .index pf so:uth,~rp. _pine l:.:umber •. 
= Southern p.i],le saytimhEµ: stu,mpag~ haA:ll'Eµibed {MBFJ"l• 
= Price o.i sourtJ,)ern ~i,pe ;PB.1.p,liQQd 

( Lo ,ui:s.i ana .stum,pa g~ in dql.LaiJ:s/o.o,rd); .. 
= I,nventory of s.:t:ttd,.i,µ,g. sq1.1,t<her:p pi-I\~ saijt.r111,b~--

(MB;F). 



Appendix ,B 

DA,;TA 



7ahle Bl 

1955 93.8.360,8 39. 327:2 4.,.10175 
1956 90 95757 40 •. $28:3 i4 ... 7~97.3 
1957 8807°9J);6 .3.6 •. (jif.Ui .5. •.. 04:152 
1'958 852O.Q,55 35.184 .. 8 '14 .. 
1959 8232204 .336. 7fUi8 4.j682 7 
1960 79-44353 -.34 .. Q2l,U3 ii,..:960,51 
19 6 1 76 56 502 .31 .. ll6{l ii. 'Jltl3 Q 
1962 7368I651 .31 •. J¼45 4,.i9Q95 
1963 - 8100272 29 •. ?313- 4.6:8924) 
1:964 8831.8'94 .29.Q:850 Al,.~2863 
196.5 956351.5 30.Q£29 4.65608 
1,966 10295136 35. 436,6 :4.-~81Q;J 
196 7 1102675 7 36. 8,0,0-0 ,4.~.0.00D 
1968 11758.319 39. l01S 4.:96251 
9969 124900Q,O 1'5.7013 4 .. 23,4;9.7. 
1970 --1322t62J' 39 •. 9.14.Q. 4.ij41,27 
1971 . 137241.1{);8 -46 .. Ui6S i3.91593 
1912 11+2265:95 :s2 •. ,29o a.J9-'>90 
1973 147.290.132 ,63.26.Q.7 ,3 .• 90684 
1974 1523156J3 :6 l • .:5!172 :4.Q;'961Jj 
~975 15734055 50.~D79 3.-97022 
1976 16236.:!1~2 5,9 .. 496;2 J .. ~2962 
1977 16739029 6.6.01.1,6 3.91185 
1978 17241516 19,.~3i8t6 ,3 .. ,91:81 
19'19 17744.:003 97 .. Q929 ,4.2Tl83 
1-9.80 -1.8246#90 76.6 53;2 ,4,. Jl:31.42 
1981 l87489:16 .61 .. 9.038 ;fl..6.lU).23 
1,9-82 1925ll!6:3 50.QOJ)O Ji: ... ~533.0 

11,f!jj00-,8740 
1459,41250 
J4'.6 t937fr0 
14ii,4d+62:no 
11.i:6 6987&0. 
146::951270 
l412,03TJ.,O 
11-J n45.62;8,0 
1 sa2:a lJJH> 
165;106510 
l7 3JB. 1'6:QO. 
1827567,30 
191681860 
2 Q.Q;4.0.69!60 
2.Q9232'Q;BO 
2.18057.t90 
225'146!i5.i!i0 
232-81390,0 
240,3'922i60 
2 47di71>6:Q-O 
254.i94,8 9;6-0 
262:3.213,JQ 
2693056,9-0 
271c0.84.050 
2.844i.6240 0, 
291.8l;U)1i6,0 
299,2:3 9 HW 
3il659.1JUHl 

3.6.J,US 1 l7, .. ,!f56 
.df6 • .Ji14 .. t19. 119 
3:1 .. 079- U 1 •. 15 t 
.25.,J 13 106 .. ,582 
42. J,53. 10,9 ... ,J7-B 
36 .. ,071 105.,,862 
.3.0.:80,4 .. liOO, .. ,J35 
;27 .. ~13 99 •. 11-"1 
3.:0 .. :925 97 .. ,,n.o a 
,-41.QJ·l 9:6,.,44.8 
Ll.S. 079 96 .. ,!?08 
5 t.,J,140 -.1.03,. GB6 
4: 1.,,7,:0 Q, lDO .. on 0 
.:58 •. :Z33 109 .. 117 
74 •. ~63 114 .. 751, 
.36.028 9.2.6.24 
4.Q,. 396 llQ,,.,5$2 
.,51.,c.¢23 :1:it0.9Ul 

103.,7:51, 141.,}72 
.:lJ.7.03:5 l:2-!+~915 
1-0.5. J:49 10.8,. (.;4 l 
103.34?1 .127 ~501 
124 .. :ij,;63 l'l4.628 
128. 096 155.,885 
18:.1.~ll .1'49.;l26 
115 ... ,,122 120.502 
12.a. :S.6 a 101 •. 0,4,a 
.,4() .. ,{}86 9B. ~.86 

·-,·~ i ;~- ., .. , .. ·...J., i i, ·, f··· .:i ":~: s· ... ·,J. ,:.· -~ - -.~ i. § -~·-·· i J .tL--:_L ..:'.t ·4; :i~.:..;.~ 
1 The .most current da:ta is ob•:ta,:i:qed; th,.ro,ugh., direct 

con tact ,wit.n th~ sot1rces •~111tio,n~ t o..r a-a~y 9£ the 
f o.llowing variables .. 

. 2 Source: _ USF .s 19:82,. 1973:, 1965,, J.9.5B e,xtnapolate<ll. 
and in t~rp,olated. 

3 source: Ulrich 19it:1,, Ha:i.r a]ld Ulric~ 1969,_, a:nd 
i.ouisia;p.a St.ate J)~pact.a~nt ,of rtar.ke.:ti¥g .. 

• source: _ Ulrich 19,81~ 
s Soucc.e: a. 1S• ,,.Bureau: Qf Labo.r Sta-ti.6td.cs •(v: .. a:r.i.~us 

issues). 



1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963. 
1!964 
19.65 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1914. 
1975 
1976 
1977 
1978 
1979 
1880 
19·81 
1982 

JJO 

3877.07 3.!7-4239 2-074.,ij1 .S.,;J06,9.a .6·.i aos. J,.12 fso.2 
383.886 34.~382 2:l38 •. j2 5,.i3831:6 6..;:2 105 •. ~28 -81.4 
39.71il6 3Q..4219 2137.6,0 &.i1,9917 6.:i lOl. 79!6 '84 •. l 
4734-02 2s.~214 211,s. 41 .s.;:534a1 fi.1 102 .• JJ1s<1 .;86 .. 6 
6222J;t9 22.()618 2lt89.QO a~Llo-08 7,-__~ lQ3 .. 5-S1 87 .. l 
5:80453 ,21.ijO.67 2195 •. (l4 & .. OJ•Ui9 7~4 103.382 88"',1 
63,64.37 19 .. 40.23 2222.J.O S~9l46f6 7 .l.0.3.()83 ;89 •. 
7246.24 · 18,.'f6t2 2288 ... Q,3 5~:859;93 7 .. d;I 103-753 90.6 
76JPi00 15 ... lJ19,D 2.l38 .. J)6 6~4,2312 1l.:2 10.3 •. 1,i\,99 91.7 
830550 .. 15.{):11,# .247.1 .. t,l7 06 .. ,4.6480 1,.,3 1-03.,,229 92.9 
8'16875. 14 .. 9189 25-9,0 .. l,18 6.;<lt18J5 7/.i6: 102.5140 94. 5 
7 23110 15. ~6 ft3 2688 .. 47 6. ~300~ 7 .. ,£ lQ t ... 1129 97 .. 2 
784070 15 .. ~2795 2,757 • .-0Q ,6~46£>-u.O L.4 100.QO.Q lDO .• (l 
8158.§0 15:.,33 120 26::36.ijS 6 .. ~89-0o .6 .. ,1 9:8,..273 104.2 
734720 15.4938 2810,.67 7~ .. l0,3.83 .6.;ij 96;,.4i6!6 U>9.$ 
732350 1~i .. }4,69 2914.8,8 1,.;J6569 :6 .. c,3 .;9;4.669 .116;..3 

3,033200, 14.~1312984 ... 3:4 .6J.8007 ,6.,4 94 .• 9,7,1 1.21 •. 3 
1141620 15 .. ~092 3000-~1 6..,0651+4 .. 6 .. ,9 95 .. 1.32 ,1;25.3. 
10292 00 16. 0613 324 l ... 92 51.~98,0Jk7 ,6 .i5 9.3 .. 3,8.S 133 .• 1 
8366 70 15,. 77.0.8 3159 •. JS 6.:'03='.927 6 .. 6. 8.8,.,1,J,2,2 1,41 .. 7 
903040 15.9198 3148 .. .26 5 .. 5831:3 fr:.,6,; ;8;5 •. lJ4 161.2 

109269,0 16. 963,4 3212.:32 5 .. 21859 ,6,.,, 84 ... 86.8 110.5 
140..868.(l 17 .... J6i8 3286.60 -4.;9697;0 ·6.:,ll :8;/.l<.573 1,8J .. 5 
1421000 18 .. -?775 3388.JJ3 lf..:ij9253 &.,3 ;8J.,.9;JO 195,. 4 
124784'0 ts.?652 33.12.~3 .JM.;95a&o 6.:;9, ao.~:57 21;1: .. ,,4_ 
926500 18 .. 4096 3.246 .. 35. ;5 .. , J:29f:66 6,-,~ 11 .• 6341 li4.6 .. .S 
745:560 17 ... 8187 3240 .. l,l6 5..S96JUl 6,.,:,8 .Jn:.9,;]'2 2J72.4 
696280, 17,. J722 3.238 .. J,J, 5 ... 23694 6..'9 11. 4;.62 ,,28.9.J 

};,. - i? f:.,. J~ ,[ -i & :f -y··· t: .. ~A.,_: ..... L J.L·- -·· ·. i t.~~~_J- 1M :. -·~l:~~ 
1 The most curren·t data .:is obt:ainedt th..JJQUgh,: direct 

contact 111ith th~ sonrc~ me,.q,t.io~d f-0r ill\a:P.J qf the 
foll.owing variables. 

2 Sou:cce: u. s. B u:reau qf Cens.n.s 19..S.Ja al)d e,,x:t,rapq1ated.. 
3 Source: CEA 1983 and erta,;ap.9..la:ted.,. 
4 Source: u .. s .. Bureau qf. census l,98Jb,1 1975: 

and extrapolated .. 



A_pp~ndix .c 

DA~A JiE,LAJII G,liSHJ:.PS 

1t1 



112 

15.0...J 
j 
• 14.5--: • 
j 

14.0~ 

j 0 

13.5 :::J 

13.0 
s 
Cl 0 u 12.5 0 T 
H 
E 
A 12.0 s 
T 
E 
R 11. 5 
N 
p Cb 
u 11.0 
L p 

p 10.S 
A 
I 
C 
E 10.0 

9.5 
C 

9.0 

8.5 

8.0 
5 6 7 8 9 10 11 12 13 14 15 16 

LCIUISIANA PULP PRICE 

Fig. Cl. Southeast/Louisiana Pulpwood Stumpage Relationship. 



113 

150 
0 

C 
0 

ll!S 0 
a 

11.10 

135 

s 130 
u 
T C 
H 125 0 E 
A s 
T 120 
E 0 a C 

A 
N 

115 s 
T C 0 
u 
M 110 
p C 
A 
G 
E 105 
p 0 

R Cl 

I 100 
C 
E 

95 

0 
90 

85 

80 C 

100 110 120 130 ll!0 150 160 170 180 190 200 210 220 230 
. . . . ' . 

,L~UISIANA STUMPAGE PRICE 

Fig. C2. Southeast/Louisiana Sawtimber Stumpage Relationship. 



1770-:j 

... 
171!0-:; 

. 

111-01 

-J 
16801 

!'sso~ 
e 
~- 1620~ 

i 15~J 
s i 15601 

i 15301 

~·· ::::~ 
1••01 
11! 107 

13801 

114 

0 
0 

0 
0 0 

1350-t 
.......... , .,...., • .-,1-,.l"'T"I ...,.., -,-. ,-,. ,..,., ..... "T"i -,-. ,....,, • .--,1-,.l"'T"I -,-. ,-j 1.-,i""Tl"'T"I ...,.., -,-. ,-,. ,..,., .... , ....... -,-, ,-,. 1.--,i""Ti"'T"i -,-. ,-• ....,, l..,.l"'T"I ...,.., -,-1 ,-,. i..,.l"'T"I ..,..., -,-, ,-, 1.--,i-,.i"'T"i ...... ,-, .-,. j""Tl"'T"I ..,.....,.., I 

1~50 1955 1960 1965 
'!'ERR 

1970 1975 

Fig. C3. Square Footage of New Housing/Year. 

1980 



113 

850 

::: 
800 

750 

u 

N 700 u 
M 
B 
E 
A 

650 
(") F 

H C 

u 600 s 
E s 
s 

550 
L 
D 

500 :: 

450 0 
0 

400 

1000 1200 1400 1600 1800 2000 2200 2400 
NUMBER ~F H~USES STARTED 

Fig. C4. Sold/Start Relationship. 



116 



117 



A.p,pe:n d.:ix D 

SUMMARY OF STA ~lSS::IGS O.N D.ATA 



119 

TABLE Q.l 

Surrmary of Statistics of Data 

VARIABLE MEAN STANDARD MAXIMUM 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 

INVENT 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 I 2074.813 

DMORT 5.876 0.6364 7.266 4.893 

VAC 6.786 0.4560 7.600 6.200 

DRENT 94.795 9. 7106 105.528 76.432 
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