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Canada has pursued during the postwar periO~ policy \ 

lerate~7' ital cast allowances ta stimulate private __ 1 

-
stment. Fas er write offs increase a firm's cash flows 

and ence internaI funds avaiIabIe for investment. These 

allowances red~ce government r~venue~ce taxes are de-
'-

ferred. These deferred taxes have gro-wn r'àpidly and now . .. 
,l< 

more attention is being paid ta the effects of tax incentive 

devices on, investment ~d on government revenues. 

In the' thesis non-neoclassical models of investment are 

employeà for an analysis of investment in two manufacturing 

industri es. 0 n e mo deI em~hasize s the inter ,epend ene e 0 f the 

investment and financing decisions of firms., ' 30tl1 sales and ., 

external finànce are significant determinants of investment 
1 
1 

ex'pendi tures. The main 'conclusion of the thesis is that 

~~ accelerated write OffSiave 

'-~ investment. Instead, f rms 

--------~~her financing me hods 

played a Iimit~d rol~ in fin~ncing 

reli ed more <!ln external borrowing 

which confer larger tax benefit~ 

than fa r:_ wri te offs. 
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R ~ • esume \ 
\ 

Le Canada a entrepris durant la période d'apr~s-buerre une 

politique d'accélération de dépréciation des con.ts du capltal.Une 

dépréciation accéléréé des capitaux d'une firme entraine un accroisscmen t 

de liquidités et augmènte donc les fonds d' invcs tissements. Cet te 
, 

politique rédui t toute fois les revenus gouvernementaux puisquo les:taxes sont 

différées. Ces taxes différées ont augmenté rapidcmcn~ et maintcno.nt \ 

l'attention s'est fixée sur les erfe ts de cerlains mécanismes \ 
\ 

\ , 
d'incitations fiscales sur l'investissement et sur les revenus du \ 

\ 

eouvernement. \ 
Dans cette thèse les Modèles non néoclassiqucs d' inVeStiSsemen, 

sont utilisés pour une analyse' de l'investissement dans deux indust'ries \ 

manufacturières. Un des déux modèles met l t emphase sur· l' fnterdépen'dence 

de l'investissement et les décisjons financières des firmes. -1:;c chiffre 
\ 

d'a ffaires D.ussj bien que la financ e exte rne son t d' irnportan ts détcr-

minants des dépenses d'investissement. L3 conclus] on princi.pale de la 

thèse es t que l' accélé ra tian des dépréci:: tians a joué. un tt'>l e li "!'li té dans 

le f:Lnancc.nent de 1 t lDvestisscment. Au con traire les fin1Cs ont pré féré 

l'emprunt externe et d'autres moyens de financement qui canfer, nt un 

avantage fj Bcal supérieur à l'accéléra tian des déprécia tians. 
,., 
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CHAPTER ONE 

INTRODUCTION 

In a CaPita~ist economy. investment~ures play a 

roie. -They are components of aggregate dernand and they 

resul") in additions ta productive capacity.' Unlike the con­

sumpt,ion component of aggregate demand, investrnent i s rela-

ti vely unstable. Governrnents, conc erned wi th rnaintaining 

high levels of employment as weil as growth l, see the 'need to 

smooth out cyclicai fluctuations in investment acti vi ty. In 

the postwar period, most Western governmel'lts have pursued a: 

poli cy of trying to stimulate economic..- growth by p.romo.ting 

invest1nent expendi tures". 

One of the policies followed for this purpose, is the use 

of tax.incentives to alter the level and the timing of in­

vestment spending. These tax incentives take many different 

form's: li beral depreciation 'âllowance s, tax credi t s and direct 

grants. In Canada the Federal Government has concentrated 

its incentive programs on policies which provide liberal de-, 

preciati~n: allowances. Changes in depr_e~i ation poli cy ~re 

~mployed ta allocate resaurces between econorn~c regions and 

for stabilization purposes as well. l In 1975 the Federal 

Government introduced a 5% inv~stment tax credit2 for in-

vestment in new buildings or rnachinery and equipment in the 

________ ---;--~manufacturing sector. Since 1977 certain regions in Canada 

have enjoyed a higher rate 0'[ tax credit than other regions. 

1 

-------------,"----
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Many studie~ cast doubts on whether tax incentives have 

"succeeded in increasing investment spending in Canada. Any 

assessment of tax incentive'policy raises the question of the 

determinants of i~vestment. 
\ 

A theory of the 'i~vestment be-
"-

haviour of firmsp'i s needed to provide direct or indirect 

assessments of tax incentive policies. Interv~ews and surveys4 

~ve been used ~o assess the effecti vene ss of spe,cifi c tax in­

centi~es. The survey technique yields answers which are of 

a general nature j survey respondents outline broad 'categories 

of variables which affect their investment decisions, but in 

.rnany instances the variables are diff)cu'l t ,to quantify. But 

while ,the rne.thoC: provi des useful answers. intervi ews and sur­

veys do not reveal which variables doÏninate the investment 
, ' l 

~ecision. A properly specified investment function is needed 
1 

to obtain direct or indirect tests of the effectiveness of tax 

incentive policy. The properly specified investment equation 

, demonstrates the/channels through whicn variables affect in­

vestment activity. An analysis of the empirical parameters ~f 

the equation determines whether tax policy has any influence 
1 '" 

on investmen~ ~ehavi~ur. In this thesis an attempt is made' 

to examine the. effects of tax incenti ves wi thi'n such a 

framework. 

B efore som,e of the po ssi ble apprQ~'che s to investrnent be­

haviour are consi dered the li terature on tax incenti ves i s 

reviewed in Chapter Two. Special consideration is given to , 

accelerated depreciation. the common forrn" of tax incentives 
~ 

Which governrnents -adopt. 

/. 
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"-----Thearies of inv-e~tment behaviour' ~dentify a number of 

variables as dBterminants of investment. Sorne of the vari-

ables are output, sales, priees of càpital gaods, cost of 

capital; profits, stock priees and leverage. Chapter Threè 

reviews three main theories of investment behaviour--the neo-

classical theory. the flexible accelerator and liquidity ~ 

theori es. '. T-h'e final section explor~s the link bètween 
, 

theories of investment and theories of finance and valuation. 

The sub j ect of financial structure and valuation of the firm 

has b~en the "-focus of mu ch controversy and thi s section is an 

introduction ta the t,opic. ' 

Chapter Four di scusse s the choice of 13- theory of invest-

ment appropriate to,the Canadian'manufacturing sector. The 
, 

choice is based on theoretical and institutional grounds; the 

choice of an ,investment model mU"st be determined by char­
r-. 

acteri stics which approxi:nàte as cIo sely as po ssi ble the rele­

vant economic reali ty. Despi te i ts widespread populari ty the 
'. 

neoclassical model of investment is inappropriate fo+ repre-

senting Cana:dian manufacturing inve strnent. One reason for 

the pop~larity of )the neoclassical model is its apparent 

abili~ to gener;te firm quantitative conclusions Qno the 

effects of tax incentive policy. One of the two models ex-

\ plored in'Chapter Five is a simultaneous equation model. The 
\ 

\ simul taneous equation model makes no such claim about the 

effects of tax policy. Instead, the two models which forro -.the 

basis of the ernpirical analysis ernphasize different but 

comp'lementary aspects of investment spending. 

\ 
\ 
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In Chapter Fi ve, the' investmen~ models are applied to 

firms in the Canadian iron and steel and pulp and paper in-

dustries The approach to the empirical work is essentially 

a micro one. Micro studies allow'one to conCjntrate on the 

of investment wi thin particul'ar sub~ector's of 

"manufa turing. There is no reason to believe that each manu-

factur'ng sector has th~ sarne investrnent function. The empiri-

cal wo 

vestme 

throws light on the f,ollowing: how weIl the in­

model explains the behaviour of the sample firmsj 

whether the determinants of investment are related in 

way to he model implicit in policymakers' rninds: whet er 

tax ch succeeded in increasing the level 

, , i 
Six provides sUPPl.em,entary evidence o'nl thi'e effects 

of policy. The chapt'er explores the tea\sons 

why depreciation policy hav:'had lim~ted su~cess. 
The results indicate that investment is sim~l-
taneously determined wi th two deci si onp. The other\ dec' siens 

bt-equi ty and di vidend-retention deci Sion\ T 'e 

Canadian G vernment 
. {' . 

creasing c sh flo.ws wi th increments to depreciation allo ances. 

ns to a firm's cash flow are relatively small c~-

pared to e size of major investment budgets. One section ~_ . 
pter considers the impact of inflation on depre-

ciation a lowances. The statistical evidence suggests that 

faster wr te offs had the unintended effect of compensating 

firms fo depreciati on allowances based on hi stori c co sts. 

---~ 



" 

i 5 
- 1 

Another section examines estimates of the costs of tax incen-

tives ta the Federal Government. The chapter concludes with 

suggestions for further study, 

The thesi s provides three main contributions to' the study 

of investment behaviour in the Canadian manufacturing sector. 

'., The first contribution is the estimation of investme~ equa-

tions for two groups of firms in the Canadiarr manufacturing 
_'-'l' 

industry, Published studies of investment behaviour in 

Canadian manufacturing concentrate on an aggregative approafh, 
l' 

e,g. total investment in structures and equipment in aIl in­

dustries or total investment in the manuf,acturing sector. ',- In 

certain circums;tances the aggregative approach is desirable, 

~ but the, approach req_u~res tao many heroic assumptions. Micro 

studies have much ta offer by highlighting the contrasting 

behaviour of f'irrns in different industri es. - The mi cro 

studies provide direction for selective tax lncentives rather 

than global incentives ta aIl manufacturing. 

Another contribution i s the use of a non neoclassicai 

~el of investment to assess the effects of tax incentive 

policy. Non,neoclrssical m~dels of investment are demonstrated 

here to be §ood al~ernati ves for investigating Canadian in-

\ 

, 
yestment behaiiour, Most of the previously publi shed s1:udies 

uti li ze the nèoclassi cal model 0 f inve stment which i s in-

appropriate for the Canadian reali ty, The neoclassical model 

has been shown elsewhere5 to yield misleading results if its 

assurnptions are not modified'to fit the particular economic 

environment under study, 

\ 
\ 
\ 
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The third and most important contribution is the attempt 
" 

to integrate real and financial aspects of the investment pro-
• 

cess fn a ~m1J.l taneous equation mOdel. Publi shed studi es on 

Canadian investment are all single equation models. Single 

equation models fail to capture aIl the elements in the in-

vestment decision. The si~ultaneous approach is a better 

approximation ta the real worlè behaviour of firms. 

\ 
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FOOTNOTES 

\ 
/' 

ISee Cohen (1974) for a discûssion on the'variety of / 
uses the Federal Government makes of capital cost allowances. 

. "" 
2See Chapter Two below for definitions of an investment 

tax cr~dit and accelerated depreciation al1owances. 

------JSee recent studi es by Johnson and' Scarth (1979); M ende1-
sohn and Beigie (1976); Bird (1980). 1 

4See He11iwel1 (1966). Tax Measures Revi~w Committee 
(1975). 

5See McFetridge and May (1976) who' have to modify the 
neoclassical model to fit the Canadiari manufacturing sector. 
See also Loranger (1976); Schramm (1972) shows the neoclassi­
cal model to be unsui table for investigatirig inves'tment in 
the French manufact\lring ~ector" 
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CHAPTER TWO 

II.. BRIEF SUMMARY OF TAX INCENTIVES 

------~--~ 

Q 

, 0 

I. INTRODUCTION \ 
il'!- - \ 

Tax incBnti ves:·~6- stimulate p~ vate investment have been 

in use in many countries for a considerable period of -ti~e. 

ahese incentives are introduced for two main reasons: ta 
/ 

alter the level of investment spending and to stabilise cycli­

~al fluct~ations of investment. Over {his period, numerous 

~rit~rs have presented a fair amount of theoretical 'ar~ents 

~j justify the use of tax incentives. This chapter ~ttempts 

t~ review the main contributions ta this body of Iiterature. 
\ 

Sections II and JII present the arguments .in a quali ta-
/ 

ti ve- rna.nrier. . The sections concentrate alma st entirely on 
1 

accelerated depreciation and tax credits. Section IV outlines 
/ , 

tax incqnti ves 'Ni t~in a qânadian setting and Section V 'pre-
1 

sents s6me empirical re€uIts on the 'effects of tax incentives. . - . 
The remainder of this introduction'ls devoted ta a brief 

,description of tax'incentives. 

Tax incentives ean be defjned- as' specifie provi:p:onsÇn 

the Incarne Tax which allow t~~payers who do certain things to 
\ ., , 

reduce their taxable incarne or to qualify for lawer rates of 
. 1 

taxes. Tax incentives are part of a b~oad category of sub-

sidies which can be describéd as tax expenditures. I The 
t -8 
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incentives are introduced into the tax system to achieve sorne 
, 

stated goal,. The goals are: ta raise the level of invest-

ment expenditures. to ansure a reallocation of investrnent 
,- ~~ d 

spending between sectorsj an~ ta stabilise fluctuations in 
~'-

investrnent activity. The underlying rationale for the use 
,. 

of investment tax incentives is based on e distributiona1 2 

effects of the corporate incorne tax. PigouJ (19 distin-
\ \ ~~ . 

. guishes two effects of a' tax, an announcernent effect and ~ 

incorne effect. The annQuncement effect arises because rnost 
, 

taxes are tied to a pârticular base. 'Ifhen a tax is i::lpased. 
'.l 

the government rnakes it expensive to be associated with the 

base. Thus taxpayers are induced ta change the size af the 

base. The incorne effect leads to ~ reduction in private 

disposable incorne and an increase,in government revenues. 

-----------

Tax incentiv~s are designed to r~duce the incorne and announce­

ment effects of the carporate incarne tax. 

Tax incentives are based usually on output. inputs or 

profits. The rnost cornmon forros of tax incentlves. accelerated 

depreciation allowances and investment tax credits. are rel a-

ted ta the input,s of ·a firm. 
, , 

The investment tax credit allows 

a firm to receive a credit against'taxes equal to a specified 

amount of the cost of new capi tal equipm,ent acquired. A 
" 

system of accelerated depreciation permits a firm to claim 

depreciation allowances in excess af actual ,depreciation and ~ 

hence reduce its taxable incarne. These two incentives are 
\ 

linked to the purchase of capital equipment used by the fibm. 

A second class of incentives is based on the profits 

~ 
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of the firme In this case the reduction of the firm' s tax 
1 

bill i s achi eved n9twi th standing the arnount of expendi ture 

the firm undertakes. Beductions in corporate taxes or a 'full 

exemption from t~es (tax holidays) are both examples of this 

type of policy measurè. Canada, has reserved the use of tax 

holidays ta stimulate investment in specially de~ignated areas. 
,. 

Tax ho li days are u sually gi ven ·~tor regional developrnent pur-
.-.a."..!.:!. 

poses. An examp-J..e of an incërtti-ve based on output is the so-
/ ~ -

cal1ed "production incenti v'é~ e~pt"'()yed 'in Canada in the early 
" , --'\ 'LIo,-............... 

~~ ~ 1960's. T~e incentive provld&d for a tax reduction based on 

~_____ the 1evel of sa1es--and hence gutput--of a firme See Bird 

/ 

~65) for a discussion of the C'ànadian experience 'Ni th the 
"'~ --':-

tax ~nc'êh~ for sales. ' 
~ , 

At this pài'4.t, it is conven,ient to defi,ne a number of 
~ 1 

terms which are discu~ed in the 'next section. Accelerated 
• ~I 

depreciation i s considered ~ .. any rnethod of deli berately 

speeding the rgite at vvhich the'~~nal cost of assets (less 
~ 

~- 4 
any salvage value) rnay be deducted :froIÎh~axable incorne." The 

"­

~" 
u'sual methods of computing depreciati on al 10'Wance s are the 

$ ~ 
/' . " 

, f straigh t line method, the declining balance method~~d the 

s~ of the years' digits method. 5 One way of accelerating 

depreciation allo~ances i s to shorten the life of an asset' '--,_ 

for tax purpo ses. For exarnp1e, consi der a building whi ch has '-.,.,~, 

an expected econornic life of 40 years; for tax purposes a 

firm i s a1lowed to depreci ate the building in fi ve years. 

During the postwar period, the United Kingdom intro-

. duced prograrns of initial allowances and investrnent allowance s. 6 
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With an initial ailowance. a firm is able to deduct an amount 
1 

over and above normal allo~ances during t~ first year of. 
, ~ 

acquisi tiQn of an investmen't good. The amaunt reduces deduc-
1 

• 1 

tions made in later years. \ In the case of th.e investment 
\ 

allowanc e. the fir~ i s p~rmi tted ta clàirn an,': extra proportion 
, < 

, .. 

of the cost of the investment in the first year.' For the in­

vestment allowance, there is a net addition ~o depreciation 

allowances and for tax purposes a firm can wri te a'ff an 

amaunt greater than normal allowances. These changes in de-

pre'ciation poli cy help to reduce net incarne for tax purposes 

and thus ~ax liabili ties for a firm. 

" .. "'" The investment tax credit allows a firm ta reduce tax~s 
/' 1 

payabl~ by an amount equal ta a specified proPojtion of in,- ) 

~J 
r 
1 

vestment undertaken. ':,Then the investment tax credi t was ïntro-

duced tn Canada in 1975 the rates wr=;re ini tially set at 5%. 

Usual1y there is an upper limit ta the amount of,tax credit 

which can be clairned in any one ,year. Taxpayers are allowed 

ta carryforward unused tax credi ts and in Canada the carry­

forward period is five years .. In Canada the investrnent tax~ 

credi t reduces the cast of the inv'estment that rnay be used 

for purposes of capi tal cost allowances. 7 

Other types of tax incentives are for example direct 

grants, . reductions in sales taxes on machinery and equi'pment 

and special inc enti ves to retain earnings in a firm. Bird 

(1980: Chapter J) provides a taxonomy which summarises the 

major categories of tax incentives. Generally however most . 

wri ters and poli cyrnakers concern themsel ves ,,vi th depreci a tion 

policyand tax credits. 1 

/ 

• 1 

..... 
1. 
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Economists have recognised 
/ 

for a fairly J,.ong time8 ;the 

policy on invèstm~~endi-

II . ACCELERATED DEPRECIATION 

effect of changirlg depreciation 
~ / 

tures. Kalecki (1944)9 suggésted the use of aéceleratea de-

preciation to stimulate private investment; he considered the 
, 

approach as one way of achi eving and rnaintaining full employ-, 

ment in a cq,pitalist society. Kalecki felt that the pressure, 

of the incorne tax could be red~ced by allowing· firms to 

deduct immediately from tax~ble incorne aIl investment in 
,1 

fixed capital. The deductions would be applicable for both 

'il> expansion and replacement investrnent expendi tures. Kalecki' s 

proposaI is equivalent to thè depreciation rnethod known as 

expensing.
10 

He also suggested the need for 10ss carryforward 

provisions in cases where taxable incorne could not absor,b the 

~_ deductions. Kalecki outlines the expensing proposaI as one '. 

among other proposaIs for attaining full em-ployment. He does 
,,-

not gi ve a for.nal statement of the assumptions needed, for the 

pr"oposal to work. Instead Brown- (1948) combines the Kalecki 
".r'!J 

\ ~ ~ 

pt:0po~l with earlier 'Hork by Dornar and :.~usgrave ( 1944) into 

-a more formal approach. " 

Brown (1948 ) considers a numboer of questions: what 

happens, to investment incenti ves when ~ proporti onal tax is 
, ~ ,., ' . 

levi ed? C an tlfese effects be neutrali Zred by c~anging depre-

ciati'on gui deline s? Brown, as'sumes condi tions of certainty of 
• , ',"rI - '1 

" futûre incorne and perfect loss offset ., by the government. 

F~nns engage in profi t rnaximi sing be[tavi'our 50 thàt an entre-
'.~ 

prel'}eur invests up to the point where the cost of a marginal 

/~ 
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~addition ta investment equals ,the yield'from this additional 

~nvestment. This condition requires that ~he present va~:e 
2 ! 

of a stream of net receipts from the marginal ~ddition tOt,in-

vestment b·e equal ta the cost of this investme'nt. As a r t-e 

of discount the entreprenëur uses the rate of interest he, 

must pay on borrowed funàs. In the absence of an income tax, 

the following condi tion s :r.lust hold: 
,,' 

e = RA . (2. 1) 

w~ere 

c =. co st of a marginal investInent 

R - prospectiv~ annual net receipts per year where R 

i8 constant over the life of the investment 

A = present value of a dollar a year for n years 

discounted st the ratè of interest Hi" ,~ 

n = economic life of the investment 

The introductibn of a proportiona1 'tax will reduce the 
> " 

yie1ds from the investInent and make' sorne unprofi table. ':.Jhen' 

a proportional tax i8 imposed equation (2.1) 18 altered: 

c C = RA - t(R - d)A 

where 

t = rate of. the proportional truc' 

.d = number of years over which the investment can be J' 

o ' 

depreciate.d for tax purposes 

d = n12 
. , 

Rewriting equation (2.2) 
" 

C(l _.Adt) = RA(l - -t) 

, ' --l' _ ..... 

\ 

l ' l 

(2.2a) 
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U sing equation (2. 2a) one can compare the cost of the' invest": 

ment Iese the present value if depreciatioPi deduétions 'Ni th 
~. .. 

the 'present value of etpec ed net receipts less tax. For the 

proportional incarne" t to have a neu tral ef:fect on investment ., 
incenti ves, the present value of, depreciation deductions 

should reduce the cost af the investment by an amount propor­

'tionate ta the rate of the taxe In terms of equation (2. 2a) 

thi·s oceurs if A~/d = t or if~ = 1. 13 Given equation '(2.2a)" 

the smaller is Af (the present value of the depreciation 

deductions), the greater i s the disincenti ve to investment. 

The disincenti ve ari ses because bath depreciation deductions 

and tax deductions are' spread over the life of the inve stment. 

Di scounting the deductions into the present reduc es the pre­
/ 

sent value of the annual amounts. For a gi ven rate of dis-·c -
count, ,A; is smaller t~e longer the life of the investment: 

for a' gi ven d, the pr-esent value' of the depreciation deductions 
" 

is smaller, the higher the rate of discount. If the deprj3-

ciab~e life of the investment i s shortened the di sincenti ve 

effect of the proportional tax i s reduced. 
" 

In the !iID:i t, an investmerit can be wri tten ,off in a year--

the expensing .rnethod.' For the limi ting case 

n = d = 1 

and A = 1 

.. At '<? 
Thu~ CCl - Q ) = RA (1 - t) ( 2.3) 

becomes C(l - t) = RA(1 t) (2. Ja) 

or C = RA ( 2. 3b) 

......-
! 1 

i 

, 
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I1'1 the li mi ting case, the pretax equali ties of ,equation (2.1) 
1 

are maintained and the proportional tax is neutral in i ts 

effect on investme~~ practice, firms are rarely15 
" -

allowed to wri te off their investments in one year. At pre-

sent in Canada manufacturing firms write off new machinery 

and equipment in two years. 

In his analysis Brown distingui'shes new and- replacement , 

investment; unlike new investrnent. replacem~nt investment in-

vo~ves the retirement' of an existing capi tal asset when the 

Investrnent i s made. In the absenc e of an incorne tax. there 
, , 

- ," i s no difference between the deci si on to carryout new or re-

placement investment. Once taxes"are introduced, the unde-

preciated cost of the old investment affects the investment 
, 

decision. Consider a firm which de,cides ta replace a capi tal 

as set before i t i s fully depreciated. The firrn can claim the 
• 

undepreciated deductions immediateIy; the firm can also claim 

the d~preciation deductions for the new"capital asset. 3rown 

" --'~ ,) 
shows that ~nder certain candi tians, the present value of the 

depreciation deductlons from the old asset plus t~e.Jresent 
value of "depreciation deductions from the new asset can reduce 

~"'[.. 

the'cost"of the replacement in proportion to the tax. His 

hypothetical èxamp1es illustrate that the present value of 

the depreciaticn deductions from the old asset is higher, the 

higher tl:1e percentage of the asset which i s undepreci ated and 

the greater i ts length of life_, 

rn practice 91e~ stinction be ween neVi and replacement 

investment is notlls si:ple as Brown describes it. ~lIuch of 
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new investment contains elements of replacement investment.-

Brown rnakes no assumptions about tne capacity and efficiency 
ü 

of the, replacement; in rnany instances "however when one capi tal 
. , 

asset i s di scarded, a new and better one replaces i t. n To the 

extent that one can distinguish the two' categories, a firm 
, .. ...,' .... 

which makes more replacement. invest~ent !:las an advantage over 

_the firm wi th less replacement expendi ture. Similarly the 

weIl established firrn has a relative a,d;rantage over the new 

f~rm because the irvestment eJtpendi tures of the former con-

si st of' large arnounts of réplacern,emts. 

A major assurnption of -.ehe analysis sa far i-s the existence 

of perfect ç: ertain tYi once unc ertainty i s introduced into the 

-
analysi~s, the resul ts obtained depend on how the uncertainty .... ,,' ... 
is incorporated into the analysis. Brown discusses a number 

0: 
of possible outcomes and concludes that under a situa,tion of 

economic life depreciation, incenti ves to invest are. more -

adversely affected, the greater the uncertainty of future in­

comè. Similarly. the new firm i s more adversely affect~d thah 

the already e,stabli shed firm. 

In his analysis Brown recognises that -a policy of liberal 

depreciation allowances would-involve substantial revenue 

lasses for the government. He argues correct1y that a choi ce 

between accelerated depreciation and other tax incenti ves , 

must take into account the revenue la sses. One should weigh 

the revenue losses against other forrns of tax reductions whi ch 

would yi eld a sim~ lar stimulus to pri vate investment .. 

There is one implici t ,assumptfon which underlies the 
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previous analysis. The assumption is that nè variables ate 

* affected by the i,mpo si tion of a proportional incarne tax. In 

Pigou' s terminiology (see p. 9 abdve), the announcement 

effects of the tax 13.re srnall enough ta be neglected. The 

assumption may be true for sm al 1 'tax changes. ','/hen tax 

changes are large however, the assumption is rio longer valid. 

This is a cri ticism which is applicable ta rnost truc incidence 

studies. See Sumner (197Ja) and Kraus (1972) for a different 

aJ)proach. 

Brown' s analysi s examined the case of a single invest-

ment for a single firm. Domar (l95Jaj 19.5Jb) and Eisner (1952a: 

1952b) ext-ended the analysis ta include growing fir;m s l6 and 
" 

more t'han one investment. Thé Domar studies concentrate 

on the relati anship between accelerated depreciation and nor­

mal depreciation. For a growi~g firm, normal depreciation 

." ~:powances'are more than adequate to finance -replacement in-

.vestment. On the basis Of data for United States, Domar shows 

that 'ri~rmal depreciation allowances will finance generally 
\ , -

about ~O% to 60% of the investment in fixed capi tal of 'a 

growirl:,g firm. Thi s resul t depends on the rate of growth ~f, 

investment (r) and the length of life of the investment (m) .17 

Another result which follows from nis analysi q is that if 

retained pro fi ts and investment grow at the sarne rate, a 

gro\ving firm can finance i ts own investment, program-! For 

given values of r and m, the ratio of accelerated deprecia-

tian allowances to no_rmal depreciation allowances (D'/D) also 

leads to interestlng resul ts. For example if r = .510 â.rid m :: JO, 
" 
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but an investment now has a tax life of five years, m' = 5, 

delerated depreciation is 70% abov~ normal deprecia-
~, 

tion. The relationship is stabilised ai the end of the period 

rn' = and continues provided that the firm grows at the rate 
1 

r = The D'ID ratio ls higher for a glven m and m'and a 

if 

rate of growth of investrnent: 'the ratio ls also hlgher 

tax life is shorte~ed for a given r and rn. Thu3 in­

sed funds from liberal depreciation ~lowances make it 

e sier for a firm to finance i ts investment needs. Firms must 

" -ave the necessary taxable incorne ta absorb the depreciation 
" .. 

deductions otherwise liberal depreciation policy ls of little 

/ value ta them. Dornar rnakes a strong case for the importance 

of accelerated depreciation for new firrns. Yet new firms may 

take a long time before they have sufficient taxable incorne' 

to be able ta take advantage of accelerated d~pteciation • 

. Only the existence of lo~g 10ss carryover periods can rnake 

accelerated depreciation important for new firms. Otherwisë, 

accelerated depreciation may lead to the growth of existing 

large firms; further. ;there can be no assurance that liberal 

depreciation allowances. will ensure the survival of new fims. 

Ei!:iner' s 19.52 studies are in the spiri t of the Domar:-
, ' 

studies, but Eisner is not as optimistic as Domar i8 on the 

role of faster wr~ teoffs. Eisner does not believe that the 
-' -

rate of investment neces8arily will increase because of a 

policy of liberal depreciation allowances. Eisner recognises 

that accelerated writeoffs postpone taxes and lead to an 

increase in the level of investment for sorne f'irms. However 
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, 
he be1ieves that accelera~ed depreciation would increase the 

rate of growth of· investmen~ only if depreeiation allowances 

are important for ~ firm' s investment ùecision. 18 This point 

is extremely important because the s~bsequent discussions in 
L 

the next chapter show that depreciation allowances are rela-

tive1y unimportant in the .. firm' s investment- decision. 

T ater work on accelerated depreciation consi sts of minor 

add
O 

tians and elaborations of the main points. 3r-own (1955) 

e ines different rnethods of acee1erating depreciation and 

f,inds only a negligible advantage for the SUffi of the years' 

digi ts rnfthod.19 - Brown. i s also concerned about the large 

revenue losses which the government eJGperiences wi th a system 

of li beral, depreciation allowancè s. He questi ons wh"et0er in-

vestm,ent expendi tures wQuld grow at a rate high enough to 

recaver the 10ss in the tax base. 

Goode (19lli __ Rro~i des a _systematic statement on ace elera ted 

depreciation\and investment incentives. He favours accelerated 

depreciation beeause of i ts .. selectiveness." Accelerated 

.depreciation is comparable to a selective reduction in tax 

rates. Nevertheless a change in depreciation policy is superior 

to changes in tax rates because the policy can be confined to 

new investment. SimilartY accelerated depreciation is superior 

to changes in intere~,t r~tes. For interest rate changes-' will 
.... 

affect many other variables apart from investment--in parti-

cular the bond market, real estate values and possi bly foreign 

exchange flows. 

Liberal depreciation po1icy has one attractive feature 

\ 
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for most of i ts proponent~. \ Liberal allowances represent as 

i t were a "legi timate rnethod \Of tax avoi danc e . ,,20 One cannot 

overemphasize this feature of\ such a policy. From the view-. 

po~nt of the firm the costs o~ the accelerated 'allowances. a 

hidden subsidy, are not reveal\ed to 'the average taxpayer. 

There are enormous' poli tical a vantages ta be gained here. 

Liberal: allowances are il substi tute for the reduction of taxes 

of the more profi table firms wh ch claim them; at the same 

time the firms do not encounter he adverse publiei ty associa-

ted with corporate handouts. 
~ 

This brief 'review of the li terature on accelerated de-

preciation i8 by no means an exhaustive one. There is sorne 

neglect of special depreciation schemes adopted in particular 

countries: the Swedish scheme (Shelton and Ohlin: 1952); 
'~ 

the Bri ti sh experi enee wi th initial and ,investment allowance's 

(Black: 1959) and the West German experience (Wertheimer: 

1957). Similarly there is no discussion of accelerated de-

preciation and incenti ves for innovati ve invèstment. Perhaps 

the most impÇlrtant omi ssion i s the re1ationship between depre-

ciation and priee changes. Given the double digit inflation 

of the 1970' s, there is sorne Evidence that inflation makes 

normal depreciation allowanceF based on hi storie co sts, in­

adequate. Further, the taxation of net income calculated on 

the basi s of stlch allowances i s in part a tax on capi tal. 

Accelerated depreciation may be vi ewed as a device for eom-

pensating firms for the rising priees of capi":al goods. This 

aspect of depreciation a110wanees i s taken up in Chaptet, Six . 

• 
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TAX CR~DITS 

The li terature on investment tax credi ts is 1ess exten­

tJan that on accelerated depreciation. The li terature 

aJ, a re sul t of change s in the United Sta te s T'ax Lq:ws in 
\ r 

1962. At that tim& a 7% investment tax credi t was introduced. 

An infes~ent t~x credi,t provides for a reduction in taxable 

incoin~ based on a proportion of the cost of the investInent. 2~ 
\ , 

The rafe of 'the investInent tax credi t general~y ranges from 1 

5% to 10%. Chase (1962) outlines the effects of' the tax credit 

for investment ou t~ays. 

• <Ô .' 22 
Chase di'stinguishes lncentlve effects and incarne effects 

of tax credi t. A tax credi t on ili new investment would re-' 

duce the cast of, new capi tal goods for any firm wi th the 

necessary taxable incarne. The incentive effect of the tax 
" . 

credi t changes the after tax ,rate of return on the particular 

investment. The income effect is very small and depends on 

the rate of the tax credit. If one assumes t};tat the inves"t-

ment tax credit will be a permanent feature of the tax system, 
-. 

then a tax credit on aIl new investment haS a greater effect 

on short tenu than on long term investment. This ls becaus~ 
1 

. over a gi ven period of time a number of short li ved investments 

will earn the credi t oftener than a' series of long li ved in­

vestments . 

. A further di stincti on i s made between a tax credi t for '~, 

all new investment and a tax credit for net investment. Net 

investment is defined as investment over and above current 

depreciation. In the case of net investment, the effect of 
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the tax credit will be less than a credi t on all investment. 

. " Here the base of the credit i s smaller than in the previous 

case. 

One problem with the net tax credit is thè possibility 

" of "bunçhing of investment." For firms could al ter their 
-'--........... ---- -

----------~~ investrTIent timing ta take full.advantage of the credi t, in 
------------ - ---- - - -- - - • .fi 

, 
J 

the years in which depr.-eciation is low. At the sarne time if 

firms are allowed ta expense their investments, net investment 

i8 zero. In sueh a situation a net tax credit is of little 

value. 

on the basis of diagr~matic ailalysi s, Chase shows that 

tax credits will increase aggregate investment. For each firm 

the increased investment' will depend on whether they are 

growing, stable or margin?-l firms. Chase uses numerical 

examples to show that tax credi ts and accelerated deprecia-

'tian are qubst~tutes rather than complements for each other. . , 

The tax credit is similar ta accelerated depreciation 

" be~ause of the hidden subsidy element in bo'th of them. As a 

subsidy linked ta taxable profits, only firms which have tax 

liabilities can take advantage of the eredi t. In a system 

wi th differential tax rates, the subsidy means more to firms 

wi th higher IDé[trginal tax rates. And firms wi th higher marginal 

'\.9# tax rates are generally the ones wi th substantial profits. 

Just as is the case wi th accelerated depreciation, the tax 
, 

credi t appears te faveur corporate giants. 

The investment tax credit also reduces government revenues. 

Brown (1962) demonstrate s that the tax credit i s a more . 



, 

2) 

efficient method of increasing rates'of investment than 

accelerated depreciation. His criteria is maximum stimulus 

per dollar of revenue lost. The assertion is proved2 ) best 

wi th hypothetical examples based on assumptions about the 

rate of growth of inv~stment, the rate of~the tax credit, the' 

discount rate and the durability of the investme~t. The 

revenue 108S for the government from thê tax credit is per­

manentj simi1arly the revenue 10ss from4lccelerated deprecia­

tion is permanent as long as the rate of investrnent is growing . 
./ 

Bro~n shows that given bertain assumptions, the loss from 

accelerated depreciation is greater than that from an invest­

ment credit given the same rate of investment. He concludes 

that i'f tax incenti ves are ta be employed"; the tax credi t 

should be maintained. 

Not all wri ters are, favourably di sposed towards tax in­

centives, even though they a~cept the use of tax incentives 
"\ . 

in principle. Bird (1965) -is concerned that very little 

testing is carried out concerning unintended distortions which 

might resul t from new incenti ves; Edelste.in ~ and Bernstein 

(1961) object to accelcrated depreciation because it leads ta 

a reduction in the free play of the market; Sli tor (1953L , 
cautions against undue dependence on generous depreciation 

rates to achieve increased investment. Such a policy leads 

to inequi ties in the treatment of small v~r~u's large firms; 24 ~ 
, 

those firms who benefit-from the policy are generally large 

profitmakin~ firms; Kierans (1960; 1972) insists that tax 

incentives have contributed to Canada' S ownership and un-
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employment problems. Governments re1y on tax incentives (in 

Eisner's view) primarily because "it is politically mo,re 

expedieht to affect the incidence of taxation ... by this subtle 

method ..• about which the average voter cannot be expected to 
, 

be weIl informed, than to al ter existing tax rates in favour 

of' corporate incorne." 25 

IV; TAX INCENTIVES IN CANADA 1945-1978 
\ 

Table l below provides a chrono1ogy of Canada' s experience 
"--

with tax incentives in the postwar period. The table indica~es 

th 1 t 1 · l' l t d d . t' 26 e a mos exc us~ve re J..anCe on acce era e eprec~a ~on 

to èbtain chan~e s in different ca tegori es. of inve stment ex­

penditures--changes in innovative in~estment, changes in ex-
1 

penditures on pollution equipment and changes in regional in-

vestment. During this period, one can distinguish three 

phases in Canadian tax incentiv9 policy. 

Between 1960 and 1966 the Federal Government introduced 

many incentives ta stimulate .investment. r~ost of th-e programs 

of accelerated write offs were introduced for initial two year 

periods. However the programs were generally extended for 

longer periods. In the 1960-1969 period, deferred capital 
, 

cost allowances were imposed on certain sectors of the economy 

as a means of restraining investment spending. 27 Since, 1974 

taX incentives have been extended indefinitel~ beyond their 

original expiry-dates. This ~s the case with the investment 
• (1 <"1_ 

tax credit and accelerated capital cost allowances. Both t~"{ 

inc,entives have con~inued uninterrupted for almost six years, 

unaffected by sudden fiscal policy changes. It remains to be 
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TABLE ,1 

-
Chrono1ogy of Tax, Incentives in Canada 

22-J-49 

10-4-51 

20-12-60 

20-6-61 

10-4-62 

13-6-63 

1945-1978 

Incentive 

Introduction of system of Capi ta1 Cost A1lowances 

Deferred Capi tal Cast Allowances on certain 
classes of assets 

(i) Two' year programme of double deprecia tion 
, al10wances for certain classes of assets 

(i i) 100% wri t e off for Re search and Deve10pment 
expendi tures of a capital nature 

Reequipment and m~dernization allowance for manu­
. facturing and processing firms 

~~) Production incentive-

(ii) Extension of double depreciâtion al10wance 
for another year 

(iii) For Research and Development E:xpendi ture 
an addi tional deduction of 50% of the 
increment of total expendi tures over a 
specifi ed base year (1961) 

(i) Faster wri te off for certain classes of 
assets for manufacturing and processing 
firms, located in specia1ly designat-ed 
areas 

• 1 > 

(ii) Three year tax holiday for firms located in 
specially designated areas 

(iii) Accelerated write offs for buildings, 
machinery and equipment 

~ The three, provisions rep1ac ed the 1961/provi si on and (ii )of 
1962. These provisions were 'extende,d continual1y until April 
lst 1967 when they were ala.owed ta expire. 

26-4-65 (i) For Research and Deve10pment expendi tures: 
A tax credit of 25%. of capi ta1 expendi­
tures ,.plus the amount by '.vhich current 
expendi ture i s grea ter than tha t of a 
base perlod. Thi s rep1ac ed (iii) of 1962. 

l 
1 

! ~ 1 
1 
i 
\ ---... ~ 
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1. 

29- 3-66 

3-6 -69 

}-12 -70 

18-6 -71 

TAX 

RZFORJ.'\t] 

YEAR 

14-10-71 

8 .. 5-72 

2~-6-75 

-J1-.3-77 

" 26 

Incenti Ve 
,; , 

(].i)' Two year wri tè off for assets acquireè. pri­
rnarily for the reduction'."of water pollution. 

(i) Def'erred capi tal cost allowances on certain 
classes of assets for an 18 month neriod. ... "....,~ .. 

~ 
Two year deferral of' capital cast a1lowances on 
commercial buildings in selected areas. ' 

(i) 115% valuation of new mach-inery and equipment 
for caDi tal cast allowances for the period . 
4-12-70 to 31-J-72. - " . 

(ii) Two year·write off for assets acquiréd pri-

(1) 

marily to reduce air pollution ' 

A small business in::entive for Canadian con­
troÙ,ed corporations: 2.5% tax rate on 
first' $50,000 ,of taxable i~come. fë om­
pared ta general corporate tax rates of 
21~~ on ...first .~3.5., 000 of taxable incarne and 
50% on the excessJ ' 

c( ii) R~duction in top marginal corpora te tax rate s 
. by 1 percentage point annually to 46% be- ' 

tween 1972 and 1976. 

< 

7fc-S'cut~1.n corporat~ taxes effect1ve 1/7/71-31/12/72 . 

(i) : Two y~.ar wri te aff for new machinery and 
equipment to replace (i) of 1970. This 
mea~ure hàs been extended indefini te1y 
beyand the original December 1974 expiry 
date. 

(ii) 
1 

Cut in top marginal corporate tax rate. for 
manufacturing and processing firms ta 40% 
and ta 2P% for' firms eligi hle for small 
business deducti'ons. 

1 
~% Investment TaxCredi t to mMufacturing and . 
: other sect6rs fpr investment madè betweell'l.' 24..-6-75 

and 30-6-77. .There is an upper limi t to the 
1 amount that can ber"'deducted in any one yeq,r. 
! , 

The' inve.stment t~i-credi t i s extènded for a further 
; three ye~s tt?: J.:~~80. The rate of the tax credi t 
: i-s increâsed t 7Mb in sorne areas and 10% in 
l'others. 
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Date 
" ô 

10-4-78 

27 

. \ 
Incentive 

Taxpayers are a110wed an addi ti onal a1lowance 
of 50% of any ~ncrease in their cürrent and 
capi tal expendi tures on ,Research and Develop­
ment in a year that exceeds average Research 
and Development expenditure over the previous 
tlir~C yea;: periode . 

'28 -11-78. 'rhe tax credi t i s extended indefini t'ely beyoAh ' 
its June 1980"expiry date. The basic rat.e is. 
now increased to 7%j the rates are also set at 
10% and 20% in special areas. 

.. 

~ 

1 

The table presented above details the main tax incenti ves 
introduced by the Federal Goverrunent; tl').e li sting i s 
not an exhaustive one. Matziorinis et al (1980aj 
1980b) tabulate corporate income tax changes and tax 
depreciation rules applicable at Federal and Provin­
cial levels in Canada between 1949 and L979. In 
their tabulations close attention i s pai d to the 
fo11owing: the date of announcement of the tax 
changés: the 'date on which the tax changes becarne 
effective and the expiry date • 

,S.ource: Budget SD8-E!CheS, -House of Commons Debates 1949-1978, 
O'ttawa. 

.. 

--

. . 
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seen whet!Çer the certainty of the allowances will have affected, 

investment spendin . 

The details ou lined in the table show that policymakers 

have a certain vision of the investment process. Those who 

dictate the direction .of \conOmiC policy in Canada appear to 

view the investment process in a different ,light fr.offi tRe 

theorists in the next chapter. 'Despi te changes28 in govern-
,. ~ 

ments over the postwar dec'ades the vi ews on investment' and i ts 

determinants have remaîned relatiyely consistent., One can 

identify a t least three assump· tians in the policymakers' ." 

view of the investme .t· process. 'Eàch 'a:ssUl'Jl1iltion i S ·s\lt'b~stan­

tiated by references ta the Budget Speeche~-&~ an..d/7inancial ' 
_~,,/ 1, ... <. _ 

Statements during th peri,àët. The assumptio.ns are as follows: 
~... \ 

(a) Profi table
l 
in~en\, ?pportuni ties exi st; but 

the delete i ous etfect's", of the corpo'r'ate incorne tax 

(b) 

'\ " 

must be mi igated to improve a firm' s cash floV! 

position. :3 This assumption implies that the 

factor res raining investrnent spending i s inadequate 

retained ernings. \ 

Lags in the investment process are almost non 

existent. f firms make any adjustrnents to main-
" 

tain an opt mal investment policy, the adjustrnent 

\31 32 
i s in stan"t eous. In one instanc e there was 

policy begi 

speeches st 

cular policy. 

that time may elapse before a 

take effect. HOwever aIl other 

the immediate impact of the parti-
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Budget speeche~ Ieave the Impression that economic p61icies 

go into efÎect immediate~ the reali t'Y is qui te different. 

The lags in fiscal policy are not as long 'as' those experi -=nced 

in the Uni ted 'States, but' delays d'o. in f-act take place.),3 De:'_ 

lays may occur from thre~ to six months. Cons~der the' case 

of the 1972 tax ehanges~4 which Wf3re ~ ,reaètion ta the Uni ted 

States Legislation on Domestic International Sales Corpora­

tions. The c0anges were introduced'on 8 J i1ay 1972; final regu­

lations were passed by Order in Council on JO ~ugust 1973. 
, ~ 

The delays -experi enced are one aspect O'Î' a growing di'ssati s-' 
faction with tax ~hanges and the le 'slative process. Tax 

-practitioners are becoming more nc~r~edJ5 ~bout del~ys in 

\ 

èf 

ffna.l -wardi ng-anà-interpret ±--G~ tax êhange s., 
" 

(c) The r~lati.6nshi:p bE:tween 'investmen't expendi ture s , 

and cas.h flows i s symmetrical: Increased cash 

flows stimulate lhvestment, expenditures, reduced 

cash flows will lead to ·a decline in investment. 

The policy of deferred depreeiation has been used on a number 

of occasionsJ6 as a stabiirzation tobl. "It-does not necessar~ly 
follow that' removing the ~o:vances in a boom would deter in­

vestment mueh sinee many firrns will go ahead if they can get 

funds elsewhere a t a reasonable co st. Il 37 Al though there i s 

~i ttle empirical' evidence' to suppo~t the· symmetry' bet\veen 

f~lling cash flows and investment, policymakers believe the .. 
syrlunetry exi sts. ' 

Canadian policymakers also believe that investment should 

" remain at a c~rtain le':;:èl of Gross National Product. At no 
:R 
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time is there any explicit expression of What that 1evel is; 

yet carefu1 reading of Budget Speeches 1eave the impression 
~ , 

tha~ the 1956-1957 investment leve1s are the benchmark ta 

compare with other periods. 38 The 1956-1957 investrnent levels 

average 26% ·of Gross National Product. The tax me'asures of 

the 1960's were directed primari1y atîTIalntaining the high 

investment 1evels of the mid 1950's. Despite the attempts, 

investment has f1uctuated (at) around 22% of Gross National 

Product. 39 

Policymakers' a1so believ@., that faster wri te offs will 

stimu1ate aIl categories of inv'estment spending e.g., invest­

ment for regiona1 deve1opment, expenditures on pollution con­

trol equipment, expenditures on innovatiY$ investment (R and D). , 

Sinee 1961 Canadian firms have been a110wed a 100% write off 

for R and D expenditures of a capital nature; and a 25% tax 

credit sinee 1965. Despite the generous treatment, R and D as 

a percentage of GNP between 1961 and 1975 tota11ed approxi­

mate1y 1%.40 In 1978 the Federal Government found it necessary 

ta a1low further generous treatment for innovative investment. 

The main characteri stie s of the mode1 descri bed above 

are: the positive relationship between internaI cash f10ws 

and investment and the short time lag over whïch investment 

responds ta changes in its determinants. The model is a fair 
l , 

representation of the words and actions of po1icymakers. It 

bears, however, 1ittle resemblance to the theor~tical mode1s 

di scussed in the next chapter. 
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'Y. OTHER ASPECTS OF TAX l N.c:SNTIY"2:S. 

A number of problems are immediately apparent when one 

considers the quantitative aspects of tax incentive policy. 

Ta answer questions 'on' the impact of tax incenti ves, one 

could use hypothetical results or discuss actual cases. 

" NIusgrave (1959), Goode (1955), Brown (1962)--all based their 

agrurnents for and against t~~ incentives ~n hypothetical 

examples. In one example Goode compares different deprecia­

tIan methods. He rnakes assumptions about the depreéiable 

iife of an' investment, the di scount rate and the marginal tax 

ratEL Goode 'then compare's the different depreciation :nethods 

paying close attention ta: the length of the pay-off period, 

'the type of investment favoured (short or: long li ved) ." Hypo­

thetical examples are poor substitutes for actual case studies 

and real examples are preferable. 
y 

Sorne studies employ- interview and questiormaire techniques 

ta analyse th"e effecti v,eness of tax incenti ves. C orner and 

Williams (1965), Helli wel'l (1966) and the C orporate Tax 

Measures Review r (1975) are examples of this method of approach. 

~ure (1967) investigat-ed the extent and use of accelerated 

depreciation methods in~roduced in United States InternaI 

Revenue Code of 1954. Ture made a comprehensive survey of: -the amount of depreciable property which qualified for the 
- , 

accelerated methods; the amount of depreciation generated ~y 

each method; the'nurnber of taxpayers who elected ta use the 

method. He found that over 45% of depreciable property ( 

acquired after 1954 and in use in 1959 w,ere in accelerated 1 
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Gdepreciation accounts. The largest sector which used the 

new methods was the :nanufacturing sector. Ture conel uded 
, 1 

that accelerated depreeiation methods had considerable effects 

on outlays for depreciable property. 

The 1976 Supplementar~ Budget Papers contained a first 
, 

official survey of the depreeiation practices of corporations 

in Canada. 41 'T,he corporations included large and small cor-
. . 

pDrations; most of Canada's corporations were included in the 

srJ)all. corporations'. More than half the large corporations 

surveyed used the straight li ne method of depreciation for 

their financial depreciation acco~nts. The objectives of 

the corporations were "ta match costs and revenues based on 

useful lives." The smal1 corporations used the de~lining 

balance rates which corre sponded to tho se of the c,q,pi tal co st 

allowance systèm. The sma~l corporations found it a matter of 

convenience to use the. declining balance rates. 

Although there are limitati0ns ta the surveyapproaeh, 

this type of study gives insight into the direction of change 

aft'er tax policy changes. The Tax Measures Review Commi ttee 

(1975) asked numerou~ questions relating ta investment, em-
> 

ployment, sales, improved ability to secure external finance. 

The Committee concluded that the 1972 tax measures were 

generally successful. They poin.ted to a direct increase in 

investment of $2.5 billion between 1972 and 1975 because of 

changes in tax policy. 

Another method of investigation is to examine the deter­

minants of investment behaviour. Eisner (1952a) for example 
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recognised the need for an investment mode1 i~ statïng a 

case for acc.e'lerated depreciation. 42 In i ts work. the""Tax 

Measures Review Commi ttee found i t necessary to employ an 

econometric model. The Commi ttee used the 3ank of Canada' s 

RDX-2 model to determine the genera1 impact on the economy 

of the 1972 tax changes. The estimates given ?bove were based 

on this model. HOwever the Committee found great difficulty 
~ 

in separating the investrnent due to tax changes from.those of 

normal replacement investrnent. , 

A large number of factors impinge upon t,.heVestment pro-

cess and isolating the influence of tax variables may be diffi-

cult. A first approxima ti on i s to investiga te the deter-

minants of investment behaviour. The models discussed in the 

next ehapter provide a useful starting point for the investiga-

tion. 

VI. SŒ'v'I:'-.1ARY 

Chapter Two examinec;l the nature of tax incenti v~s used . 
by government\s t; effeet {ax voliey changes. The -tax incen-

ti ves di scussed were aeeelerated depreciation and the invest-

ment tax credit. These tax incentives are used because th~y 

alter the level and timing of investrnent spending. Accelerated 

depreciation shortens the time needed to reCO~Br the cost of 

an investment; the investrnent tax credit èerives its benefits 
i 

from the number of times i t can be taken. A listing i.s pro-

vided of the main incentives irrtroduced in Canada by the 

Federal~Government. 

Th'e chapter conta~ned an outline of an investment model 

\ 
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whieh captures policymakers' vision of the investment pro-
" 

cess. Annual Budget Speeches and Supplementary Budget Papers 

provided evidence for the fQ,rmulation of the policymakers' 

model. Other tapies considered in the chapter were interview 

and questionnaire studies;,also the quasi-empirical studies 

which employ hypothetical examples in their discussion of tax 
" 

incentives. 

o 

'( 



35 

, . 
FOOTNOTES 

..s 

lThe cQncept of "tax expenditures" originates with 
Surrey. He defines a system of tax expendi tures as one "under 

_ which government financia'l assl stance programs are carrl ed out 
through special tax provisions rather than through direc~ 
government expenditures. The system is grafted onto the In­
come fax system and has' no relation to that system." S. 
Surrey in The Economics of Federai Subsidy programs, Part J-­
Tax Subsidies, Joint ~conomic Committee, D.S. GOV9rnment 
Printing 0 ffice l ',vashington 1 D. ç. 1 1972. See also Surrey 
(1973) for a tax expenditure budget for the United States in 
1972. Cri ticism has been 1evelled agai'nst the concept and, the 
use of tax expendi ture s. These cri tici sms are di scussed 
briefly in Chapter Six. 

2The tradi tional view of tax incidence theory i s the 'neo­
c1assical theory [See HarbergeY' (196217. ,\ The nèoclassical 
theory argues that the short perioe: 1egal and economic in­
cidence of the corporation tax is borne by the firm. The 
post Keynesian theory of tax .incidence L'See A simakopulos and 
3urbidge (197417 shows that the legal and economic incidence 
can be different in sorne cases. The wri ters who advocate the 
use of tax ineentives rely implieitly on the view that the 

.1egal and economi c incidence of the corpora~j...on tax i s the 
same. ~ 

3A. Pigou, A Study in Public Finance. Macmi'llan, London, 
1952 (especially pp. 55-71). -,;" 

4 . ~ 
R. Goode, Il Aeeelerated Deprec lation Allowanees A s A 

Stimulus To Inve stment, Il Quarterly Journal of Economie s, vol. 
69, May 1955. p. 192. 

5Under 'the straight 'lin'e method, the cast of an invest-, 
ment i8 written off in equal amounts over its expected econom~c 
life. ?or exrunple if a machine costs $100 and is expected to 

.. last 10 years 'Ni th no salvage value, the annual charge for 
depreciation will be $10. Under the declining balance method, 
a constant fracti on of the unamorti zed balarlce .of the invest­
ment is written off each year. This is a deelining fraction 
of the original cast of the inv.estment~ The rate chosen is 
usually not more than twice the rate which would have been 
used under the straight line method. Under the sum of the 
years' digi ts method a varying fraction of the total deprecia­
tion is taken eachyear. The denominator of the fraction is 
the sum of all the n~~bers representing the years of life; 
tne numerator is the number of years remaining in the service 
life. For a machine with a 5 year life the denominator is 
1 + 2 + 3 + 4 + 5 ::: 15; in the first year the fraction of 
dep~eciation charges is 5/15; in the second year 4/15; the 
third 3/15, the fourth 2/15 and the last 1/15. 
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Algebraic Formulàs: 

(a) Straight Line 

(b) Declining 3alance 
(double the straight 
li ne r'ate) 

(c) Sum of' thè Years' 
digi ts :nethod 

where 

d = denreciab1e life 

36 

Annual Depreciation Charges 
in Year t 

v/gc 

2 t-l' 
2/dL1 - d~ c 

t = no: cf years for which depreciation is deducted 
C = cast of the inv.estment 

Source: 2. Cary Brown (1955). 
See Davidson and Drake (1961) for a di scussion of '.vhich method 
i s the "be st" tax deprecia ti on method. 

6Fôr detailed analysi s of thé :Sri ti sh experi sne e wi th 
these allowances se~ Black (1959); Bird (1963) and Corner and 
':Ji11iams (1965). , ' ' 

7In the United states' the investm.ent tax credi t enacted 
in 1962 cont~ined such a provision. This provision was 1ater 
repealed. 

8See H. Hotelling, "General ~athematical Th90ry of De­
preciation." Journal of the AmericarJ. Stati"stica1 Assoçiation, 
vol. 20, Sept. 1925, pp. 340-353. 'see E. Gary Brown and G. 
Patterson, "Accelerated Depreciation: A Neg1ected Chapter in f 
'dar Taxation," ""guarterIY 'Journal of Economies, vol. 57 (1942-
194)), pp. 6)0- [j:6. Brovvn and Pat'te:r.-son look at acce1erated 
depreciation as an aspect of war taxation. During the period 
the objective of liberal depreciation allowances was to secure 
the expansi on of war-needed facili ti es. The economi c ob j ècti ves 
in wartime are c1ear-1y different ta those existing in an 
economy at peace. For brevity, the 9iscussion ~B confined to 
the li terature of the period following the Second "Jorld ',<jar. 

9See ' ~/;. Kaleckl. "Three 'l'!ays to Full Employment." pp. 
39-58 in The Economies of F~ll Employment, Basil B1ackwell, 
Oxford, 1944. 

10Th' h' l "1 th' n' t ~s approac lS a so Slml ar 0 ~ e Jorgenson rlrs 
Year Plan--one of many depreciation proposaIs which are being can­
sidered as part of the plan fa eut business taxes in the Uni ted 
States in 198.1. The JorgensO(l Plan requires that t~x deduct,ions 
for depreci a tion of equipment ,and builqings be taken entirely 
in the first year instead of being spread over the life of the 
investment. A counter proposaI ls the 10-5-3 plan--this pIa~~ 
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allows for the following economi c live si 10 years for buildings, 
5 years for equioment, J years for vehicles. See the New York 
Sunday Times, August 10'1 1980, Busine,ss and Fin~ce Section,-
p. 14. ' 

llIn such a system, if revenues 
tures (for" tax.,';purposes), the governrn 
for the loss at the rate of ~he taxe 

less than expendi-, 
pays the entrepreneur 

,12In the- ori-anal article Brown e nsidered only the case 
of n::: d . In. a r ep ri nt in th e ,_A_E..;.;A----'-'R--=e--"-"<.....;.:i'-"n..ou..:s"--'i:;..;:n-'-:-t.;;..:h~e_TE..;..c.;;;..o n~o_m=i~c...:::$---'o'-=-f 
Taxati on an adjustment i s made and e uation (2. 2a i s ~e­
written: 

B 
C (1 - dt) = RA (1 - t) 

where 

B = present value of $1 per year fo d years discounted 
at "i". 

For a gi ven i tCB < tcA' if j d <. n. 
d n 

lJIf ~ < 1 the marginal investmen is less profitable. ' 
If ~:> l, the marginal investment is ore profitable. 

~ 1 

14very many articles hav~ been writ]en on the subject 
of tax neutrality. Apart from the short discussion in footnot~ 
15 of Chapter Three below the neutrality topie is not analysed 
in thi s thes;i s. For one of the early ar i cles on the sub j ect 
See P. Samuelson, "Tax Deductibility of Eponomic Depreciation 
to Insure Invariant Valuation, ft Journal of Poli tic'al '2:conomy, 
vol. 72, Deeember 1964, pp. 604-b06. 

150ne exc'eption i s the case of Sweden. In 1938 Sweden 
introduced a system of "free d~precia tian" of machinery and 
equipment. Under this system, the only constraint taxpayers 
faced was that tax depreciation and book depreciation had to 
coincide. The system of "free depreciation" was introduced 
primarily for administrative purposes--ta reduce conflicts 
between taxpayers and tax authori ties. Th.:; incentive 'aspect 
of the scheme was of secondary i:l1portance. See D. Mutén a..'1d 
K. f'axén, "Sweden" în Foreign Tax Policies and Economie Growth, 
NBER and Brookings (1966). 

16 A growing firm i s defined as a firm. whi ch ha8 a growing 
stream of investment. 

17 Domar works 'Ni th the following values which are the 
averages for the American eeonomy (at that period of time). 
The rate of growth of investment, r, i8 taken to be 4-55~i 
m=25-)O years is the average time that fixed assets remain 

1 
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on accounting books. For-a given ~, if r > 5% denreciation 
allowances finance less than 50-6o%, of total investment. ~ote 
that in all these calculations, Domar aS5Uffies that the firm 
starts with no fixed capital. 

18 See Êisner ('1955). In addition 2isnèr suggests that 
a liberal d~preciation policy must be in force for a long 
enough period of time for firms to take i t into -their _caleula-
tions. '~ 

19under the SUffi of the years' digi ts method LSe~' footnote 
5 abov~,' depreciation dedu'ctions are larger in the first half 
of the life of the investment and lower in the secoud. Changes 
in the United States InternaI Revenue Code of 1954 allowed 
taxpayers to use the deelining balance method (of c{targing 
depreciation ieductions), the sum of ~he years' d~gits method 
or any method which al10wed taxpayers to charge more in the 
early years of the li fe of the inve str.1ent than under the 
straight line method. 

20See Domar (l953b), p. 509; also Ken 'Hoodside, "Con-' 
siderations in Goverrunental Choiee," Canadian Public Po1icy, 
vol. V, no. 2, Spring 1979, pp. 248-256. 

2l The investment credi t is not the sarne as the investment 
allàwanc e used in Great Bri tain (see p. 11 aboye). :ü th the 
investment ,al10wance the firm can wri te off more than 100% 
of the cost of the investment. Canada experimented for a 
short time wi th a tybe of investment allowance. Between 4-12-1970 
and 31-3-1972. firms ;"ere allowed a 115% valuation of new 
machinery and equlpment for eapi tal cost al10wances. 

22The incentive eft'ect i8 essentiaJ.ly Pigou' s announcemen~ 
effeet. 

23See Brown (1962), especially pp. J41-345. 

24The West Germans, experier:fc'ed similar· problems wi th their 
postwar syste~ of -tax incentives. This led to a removal and 
restructuring of sorne of the ineentives. For a good discussion 
of the 'il/est German system see ',Je rtheimer' (1957). 

25R . Eisner, "Aceelerated Depreciation: Sorne Further 
Thoughts," Quarterly Journal of Economies, vol. 69', 1955, pp. 
285-296, especi ally pp. 294-295. 

26rn Canada depre~iation al10wances are ealled capi tal 
cost al1owances, The system of capital cost allawances vias 
introdueed in 1949; D. Abbott (19'54), "Corp&ra tian Tax PoEcy" 
Canadian Tax Journal, vol. II, no. l, Jan.-Feb. 1954. pp. 20-
25, discusses sorne of the important features of capital east 
allowanc es . .. 

27 A . similar situation occu;red in 1951--See M. Sharp, 
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"Deferred Depreciation--A C anadian Anti -Infla tionary :'Ileasure," 
Journal of Finance, Yay 1952, pp. JJI-J46,and:f:. Sharp, "De­
ferred Deureciation: A Further Assessment 1" Canadian Tax 
Journal, ~ol. 1, no. J, :vIay-Jun2 1953, pp. 277-28). A policy 
of deferred capital cast ~llowances will have at best only 
limited success. Once lnvestment projects are underway, apart 
from labour un~ests, only supply shortages can act as an 
effective break on investment spending. 

28 " Governments changed power durlng the period; yet key 
public servants, who translate the philosophy of a poli tical 
party into concrete Economie policies may not have chan-gec. 

29"The day i8 long past when the major preoccupation 
of the budget wa8 confined ta items of customs anè. exci se and 
the rates of tax. The budget is now seen as the major tool 
of the government for implementing social and economic policLes, 
and may involve deci sians of national and iAternati anal signi­
ficance." The Tax :L.egislative Process Committee, "The Tax 
Legislative Proeess," Canadian Ta.x Journal, vol. XXVI, no. 2, 
Mareh-April 1978, pp. 157-182, especially p. 164. 

JOTVlO examples are illustrati ve: "?requently the most 
difficul t asnect for an individual business to undertake un­
aided is the~financing of expensive new captial installations. 
including machinery, equipment and buildings. . The ,government 
has decided ta give help at this point by introdue'ing an 
allowance for reequipment and modernization." Hon. ûo"'.ald 
Fleming, House of Co~~ons Jebates, 1960-61 Session, Vol. VI, 
p. 6639 et seg. esp. p. 6658, Ottawa. And, "These measures 
will serve to increase substantially the cash flow of manu­
facturing and 'processing firms. Until the present, :nanu­
fàcturing anc. processing compani es in C anaqa have borne a 
considerable weight of the carporate income tax. The ratio 
of tax paid to the value of their output has been mueh higher 

"for corporations in this field, than for ather goods-producing 
companies. The cha:nges proposeà tonight will, l believe put 
them in a more equitable position." Hon. John Turner, House 
of Commons Debates, 1972 Session; p. ~002, ottawa. 

?l"I t is i'ntended that the measu~es 1 have rnentioned so 
far should provi de an immeài ate impetus to increased acti vi ty. 
Accordingl,y.\ new assets must be purchased ... in th,e period of 
24 months following the ini tial date of these mea8ures if 
they are to Qualify." Hon. ',valter Gordon, House of Commons 
Debates, 196J, Vol. Ir, p. 1004, ottawa. --

J2See House of Co~mons Debates 1962, Vol. III. p. 2707, 
Ottmva. 

J3For example on J-6-69 the budget intro~uced measureS ta 
institute deferred depreciation. 3y 1-10-69 the Order lin 
Couneil ta -amend the Income Tax Act was finally passed. For 
examples of delays experieneed in amending tax 12gi slation 
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between 1971 and 1977, see;)."" Hugget, "Thé Budget ?rocess and 
Incorne Tax Change s,-" proceedi-ngs of the Twenty-Ninth 'Tà;:ç 
Conferen..s:e,' Canadian Ta~ndatlon, Toronto, 1977, pp. 20-40, ' 
especially pp. 20-22. ~ <- '. -

34The tax changes raferred ta ~ here ~re the acc e1erated 
capi tal co st a110wances ,for ID?-chin'ery and equipment and the 
invest1nent tax, credit to reduce the top "marginal c6rparate 

. tax :çate for manufacturing and processi!jl.g firms. In one sense· 
the example is not typical of the time ]>ath of tlie 1egislative 
pracess of most tax changes. The goverrlment was defeated and . 
faced an election before the measures 'Nere reintroduced. y~t 
it is fai;r ta say that "in the limba that exists between bud­
get night and the date the amendments are passed, the taxpayer 
has the worst of bath si tuations." Tax :;:'egis1ative Process 
Committee, op. cit:, p. 172. 

J5 See for example Hugget~ _ (1977) op. ci t. , -and the re­
ference s ci ted there; Tax Legi slati ve ?rocess C ommi ttee (1978), 
op. cit.; M. Cohen, "The Budget Process and Incarné Tax Charges," 
Proceedings of the Twenty-Ninth Tax Conference. Çanadian Tax 
Foundation, Toronto, 1977, pp. 6-20.-

J6'''iJhat we need is a stiff financia1 deterrent that will 
affect particular1y the businessman who i s considering_ the 
kind of investrnent which is attractille, not because of its 
long terrn soundness, but because i t can be wri tten off out of 
the expected high profi ts I)f the next few years at a time 

, when he expects the rate of corporate incarne tax to be abnor­
mal1y high." Hon. lJQuglas A bbott. Hou;;e of Commons Debate s, 
1 l Session, Vol II, p. 1808, ottawa. 

373ird (1963 ~, p:. 358. The success of deferred deprecia­
tion policy in Canada; i s doubtful. On each oc casion the mea­
sures were removed b~fore the origi1,1a1 time had elapsed. On 
April la, 1951. the lfi;;ht to charge Id~preciation on certain 
classes of assets wa~'deferred for a period of four years. 3y 
31-12-52 the measure~ were no longer in force. 

38 11In Canada caI1i tal expendi tures in 196i consti tuted 
2q~ of Gross National, Expenditure .. , a figure which is high by 
international comparison but belo',v' the levels and proportions 
of the period of the mid 1950' s." Budget Paner, April 10, , 
1962. presented wi th the 1962 '3udget. House of Commons ùebates 
1962, Vol. III, p. 2739, Ottawa., kn4, "1 n order to encourage -
employment by revi ving capital eXP-

1
ê1i:tures which have laggec:l,-' 

so conspicuously for the past six e~I sha11 propose im­
portant new tax concessions." Hon. ~~alter Gordon. House of 
Commons Debates, 196), Vol. II. p. 004, Ottawa. . 

Table 2 below shows ratios of ~ovestment to Gross ~ational 
Product. These dats.'·were available_ to the various Finance' 
Wini sters at budget date. .J,. " 
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TABLE 2 

-,'- -- '---
'-----------

Investment EX}2endi tures A s A Percentag,e of -

1950 
1951 
1952 

19.53 
1954 

, ' 
Gross National Ptoduct (current dollars) 

22.4 

22:9, 
23·9 
2:;.0 

1 

1950-1965 

1955 
1956 

19.57 
19.5@ 

19.59 

23.0% 

?6.J 

27·3 

25.4 
24.1 

b 

1960 
1961 
1962 
.1963 

, 1964 
1965 

22 . 8:~ 

21.8 

21. .5 
21.8 

23·0 

24·9 

Source: SupP1ementary Budg~t Papers, prese.nted at the same 
time as the Budget Speech~s 1950-1965, Ottawa. 

. . 1962 
1963 
1964 
1965 
1966 

:1967 

39 TABLE 3 

Gross National ::xpènditures -"'" 
<--~ 

\ ! <, 

, , (1971 constant dollars), 1962-1979 

_ 21. O~~ 

20.9 
22.2 

~ 2}.2 

24.1 
-2}.2 

1968 

1969 
1970 
1971 
1972 

1973 

i 

21.9% 

21.9 

21.4 

21.8 

21.7 

22.4 " 

,1974-

1975 
1 1976 

·1977 
1978 

, 1979 • 

22.9% 

23· 3 
- 22.8 

22. 3 ," 
21.6-

21. 6, 

Source: Ratios ,ba-sed on data fram National Incorne and Ex­
pendi ture Accounts, Vol. 1, 1926-1974: Statistics 
Canada, Cat.: 13-531 and Public and Pri%te In­
vestment in Canada, Stati stics Canada, Cat.: 61-
20:5. 

40~ - ' , 
See Chart l of itesea~ and Deve10pment Expend tures in 

Canada, 1963-1975. Stati stics Canada, Cat.: 13-40}. 
, 41 . 

, Sè~ ~1}1rphy (1972) for a short survey' of the influence 
of -ta:fat_~on on corrorp,tion depreciation practices." 

'-. \ 
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42Domar (1953b also acknowledged this factor; but he 
fel t that the existtng state Qf economic theory prevented an 
investigation of the effects of accelerated depreciation. 
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CHAPTER THREE 

THEORIES OF -INVESTMENT B~HAVIOUR 

Thi s chapter consi s<ts of a revi ew of the main theori es 
• 

of investment behaviour.' The theories considered are the 

neoclassical theo ry of investment, the flexibl e accel er'ator 

and the liquidity theo.ries,of investment. 'Ail theories re­

vi ewed are primarily dernand oriented theori es. Our revi ew 

is not an exhaustivel one but i t concen~rates on the main 

elements of each theory, l ts purpo se i s to arri "e at an in-

vestrnent function that can be used ta test the effects of tax 

incentives -in the Canadian manufacturing -industries. 

l (a) • 'WIE NEOCLASSICAL fllODEL--JORGENSON 
2 . 

Jorgenson (196)) outlines a neoclassica1 theory of 

investment, which builds on the work Qf Fi sher (1930) and 

later extensions by Hirschleifer (1959). One basic feature , 
\ r 

of the neoclassical theory is the utility rnaximising behaviour 

of individua1 f·irms. To maximise utility, firms maximise net 

worth or the present value of receipts over ti::ne. 

, Jorgenson (196)) makes the following assurnptions: the 

individual firm has one variable input (L) and one duràble 
, 

input (1) which are combined, to produce a 1,eve1 of output (Q). 

At any pèriod of time (t) net receipts of th,e firm are gi ven 

by the following equation: 

43 
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" 
R(t) :0 p(t)Q(t) 0- w( t)L( t) - q(t)I(t). 

where R = flow of net receipts 

p = priee of output 

\ Q = level of output 

iL = level of variable input 

w = priee oOf variable input 

l = level of durable input) 

q = priee 'of dUJ;able input 

The net worth of the firm or the present value of net receipts 

i s defined as ~ 

W.= J
cp 

e-rt R(t) dt (J.2) 
o 

r = rate of discount 

Fitms maximise net worth subject to two eonstraints: 

F = a (J. J) 

< 

K(~) = t}- ~ 6 K( t) (J.4) 

where K = stock 

K = the eapi tal stock 

6- = rate of depreciation 

\ 
The first constraint is the production function; the second 

means that the increase in capi tal stock is equal to gross 

investment less replacement investment. Replacement invest-­

ment i s assumed to be a constant' proportion (S) of the capi­

tal stock. 'c 
When firms maximiseS net worth subject to (J.) pnd. D.4) 

two marginal~conàitions emerge: 
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~ w = p (J.5) 
, 

and 
~ 

àQ g, (r +b r 9 = c = (3K p P 
(J.6 ) 

where C :: q(r +$ - q 

and q :: time rate of change of the price of the durable 

input 

Jargenson defines "C" as the user c.ost of ca!ü tal or an im-

plici t rental priee of eapi tal, if _ one consiè-ers that the 

firfn rents capi tal services ta i tself. The user cast of capi-' , 
. tal "()l'and the price of the durable input differ from each 

• 1 6 
bther because a~ :he nature of the durape input. 

Once the production function is sp cified, the lev'?l of 

out.put, the leveI, of the variable input and the demand for 

the \durable tnput are all determined. 

production functian 

Q =AKo< L~ 

where 1 A :: shift parameter 

0( :: elastici ty of output with 

input 

? ::: elastici ty of output with 

input 

and 

K, w and Q are define'.l ab.?ve 

à Q 
c}K 

:: ~ oi K 

or the Cobb-Douglas 

. (J.8) 

spect ta the capi tal 

r spect ta the variable 

(3.91 

, 

r 
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Eq~ating (].6) and (].9) 

or 

= Q. 
p 

K = 0( ~ 
C 
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( J .10) 

The level of the capi tal stock determined by (J .10) i s taken 

to be the ciesired level of the capi tal stock: ·"·.v~ 'assume 

tha t ... the desired lèvel 0 f: api tal stock i s dete,,~i\:d by 

the marginal productivity con "tion,for capital in~ui.H7 

LJorgenson, (1965), p. 417 

where 

Rewriting (J.I0) ~ives 

K* = ~~ 
C 

K* : desired level of 

( J.U) 
(' 

stock. 

Equation (J.ll) shows th~t the ~esi ed c~pital stock 

depends on output, the priee of 'output an the user cost of 

capi tal. The para'lleter La( i s the elastici'ty of. output 'Ni th 

respect to capital. K* has two i~portant characteristics: 

firstly the desired capital stock does not equal the actual 

level of the capital stock; the desired capital stock equals 

the actual capi tal stock "plus a backlog of uncompleteà in­

vestment projects for the expansion of' the capital stock."S 

Secondly the desired capital stock moyes from one equilibrium 

posi tion to ~other over time. 

ect i s wri tten in the form of a 
, '\ 

The' backlog of inve stment pro j­

distribut~d lag9 relation, for 

expansion iny~nt; replacement inyestment is assume~ to be 

'---------~ ~ const~~t proportion of the capital stock. la Using the two 
. 1 
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cha-racteri sUcs one can wri te an equation for gross invest-

ment: 
Q,P 

Ifross = s~ ''»> s /). K~_: 

where the ).Ls represent the distri buteâ lag11 sequence. 

Now 
~ 

1: iL A K* s=O /- S • t-s 

., 
r net = rgross _ cS K = 

t t t 

* . Substi tuting for Kt yl e1ds: 

I~et = 0( i 0 ÔPt'~t + 0(. li 1 

Ct 

n 
6,Pt-l Qt-l + 0.> I t _1 

C
t

_
1 

( 3·12) 

(J .1)) 

(3.1)a) 

where "'{ o' '( 1 and CV are'" parameters of, the di strïbu ted lag 

sequence. 

Equation (3.13) is derived without reference to taxes. 

When tax~s are introduced into the mode1. Jorger'lson assumes 

that "tax poliV has no effect· on b.efore, tax rate of return . ' . 
or on the priee of eap~ tal goods." 12 l,men taxes ar~ intro-

duced firms maximiz~ net worth, but net worth i8 now: 

( 3.14) 

and 

= u ( t) aQ - wL - {v ( t) ~ q + w( t) rq -. } 

xC t)q,.} 'y . 

and u = rate of direct taxes 
'\ 

V = proportion of depreciation 

w = proportion of interest 
1 -

x = propor:tion of capital loss 

( 3.15) 

charged against 
incorne for tax 
purposes 

.' 
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When taxes are taken into account lJ the user cost of capi ta1 

becomes 

T14 [1 - uv S + 1 -1 - ux tJ C = q -·uw r ( J .16) 1 - u l - u l - u 

In Jorgenson' s neoclassical theory of investInent, tax pal.tcy 

has no' effeet on _ the price of capi,ta1 goods, but on the user " 
~ \ ~~ ". 

cost of capital. Changes in tax policy 'Hork from the user 

cQ~of capi tal, ta the desired capi ta1 stock Kt and finally 
_. ,1' 

ta an investment d~mand equation. A fall in the user cost of 

capi tal~5 increases the demand for desired capi tal K' An in-
" 

crease in the demand for capi ta1 causes at first an increase 

in expansion investmerit and eventua11y increases in rep1aee­
\ 

ment investment. 

, ";l:J ~ Hall and Jorgenson (1967) measurè the i î1pact of tax 
i' 

,éhanges as follows: 

/' '" = y , A K* V AK* + W 'D;net 
00 Ll t + 0 ,~ t -1 ~t-1 

t 
(J.17) Let 

represent estimates of net investment under actua1 tax policies. 
~ 

Su~po se the gov€rrunent sector introdti-ces a tax'" credi t, then 
, 

any changes which occur in investment as a resu1 t of the tax 

~f' credi t "':lUI be captured by equation ().17) through their 

~ * * -,effects on ~ Kt and 6 Kt-l' .:"et Ct represent the user cast 
\ 

of capital in the absence of the tax credit. Then equation 

(y.18) i8 the demand for capi tal services appropriate for Ct 

, ( J. 18) 

Î )' 
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and equatian (J.19) is an estimate of the change in invest­

ment resul ting from the change in ,tax policy.16 

1net 
A " -net )'0 * -* * -* 

It = (Â K+ - 6. K ) + ~ ( 6i\:t_l Â Kt - l ) t u t 
1-

1\ onet Ï net ) U> - (J .1.9) t-l t-l, 

There are numerous problems '.'Ii th the neoclassical model 

of investment and the Hall-Jorgenson proceo.ure for measuring17 

the impact of tax changes. One such problem i s the possibl!B 

lI'eedback' ':letween .. CT" and "Q" in the demand for capital ser­

vices equati on,. A ccording ta the neoclassical' theory of the 
\ 

., firm, a fall in the price of a factor oÎ production leads ta 

an increase in the level of output. lB In Jorgenson' s model, 

output is predetermined and fixed and changes in CT have n.o 
l 19 

effect on output. 

Much more serious problems ari se over the role of the 

coefficient "0(" ~n Equation (3.18). "0( Il measures the 

elastici ty of the capital stock wi th respect ta output and 

to rlillative priees (the ratio of the priee of output to the 

rentaI priee of capital). Hall ani. Jorgenson: usé the C obb-
" 

Douglas 'production function and consi der "0(" as a parameter 

. th' l f . t 20 Th . d d t t' t w~ a va ue 0 unl y. ere are no ln epen en es lma es 

of the value of "e(," instead Hall and Jorgenson appeal ta 

empirica1 studtes of production. 21 The value of "c(" is-­

importpnt in the determination of the effects of tax policy. 

Si sner and 'Nadiri (1968) have shown that the Hall and Jorgenson 

re sul ts depend cr~ tically on a value of uni ty for ""." Hall 

and J orgensan (1967) claim the eff ee t s of tax ine enti ve s 
1 • 

1 _ 

.. _--_ ... _------~ , --' 

\. 
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"are very substantial ~specialJ.y for investrKent in structures." 

Howev~r a number of researchers22 have demonstrated that onC2 

the assumption, of uni tary elastici ty is relax"Od, the effects 

of tax incenti ve are meagre. ' 

Hall and Jorgenson do not provide independent estimates 

of "0(" nor do they provide independent e stimates of the com­

ponents of "C" and their effects on investroent. 2J A fall in 

the rentaI priee of capi tal caused by ei ther depreciation 

changes or lower corporate taxes, leads ta identical effects 

on K~ 'fhere are no "way s of ài stingui shing whi ch tax incenti ve 

. yields greater investment stimulus. 

Another criticism of the Hall-Jorgenson approach is that 

i t is partial equi-J.ibrium ana1ysis. The researchers do not 

take into account the rouI tipli er eff2cts which are i:nportant 

at the levèl of industry aggregate"s. 24 A more important .. 
cri tici sm i s that Hall and Jorgenson ignore th~ costs of tax 

incenti ve policy. The COSyS must not be ign'~red especially 

J.. ft' t' . f' d b h' h + 4- 25 ax .lncen lves are J.nance y J.g er "ax"raves. 

In the neoclassica1 mOdel replacement investment is 

assumed to be a constant proportion of the capi tal stock. 

The so-called "proportionali ty hypothesis" require~ a geometric 

m~thod of,depreciation. Jorgenson argues that the assumption 

i s .internally consi stent and the assumption plays an important 

raIe in his mode1. 26 There is little empirica1 27 evidence ~ 

ta support the assumption in the annual year to year changes. 
0<1 

F eldstein and Foot (1971) finC! substantial short run variations 

,in the ratio of rePlaceme;;'t~nvestment to the capi tal' stock: 
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In addition their evidence suggests that replace~ent invest­

ment i s rela ted to-- cash flows and capaci ty uti li zation rati os. 

The above discussion deals with only sorne of the problems 
... 

of the neoclassical model (lf investment. The problems oi s-

cuased are the on!.? s whi ch generated the ma st con troversy. 

Other problems are:' the distributed lags and the justifica­

tion for the lags,28 and the raIe of financial variables. 29 

Detailed criticisms of the neoclassical model of investment 

are found in Lund (1976) and Brechling (1975). 

This section examined the main ele$ents of the basic 

neoclassical model of investment outlined by Jorgenson and 

his associates. The questions whïch are" raised about 
, 

sorne of the mode1 ~ s assumptions are important because of the 

policy conclusions ~hich flow from the model. These questions 

cast serious doubts on the appropriateness of the model ta 

measure effects of tax incenti ve poli cy. In the next secti on 
"<r Coen's model provides an alternative approach for measuring 

the effects of tax policy. 

<II (b). AN ALT~RNATIVE APPROACH--COlm JO' 

C,oen (1968, 1971) measures th-e' i'Clpact of tax incenti ve 

policy, but his approach is less controversial than thè Hall-

Jorgenson approach. The novelty of Coen's procedure lies in 

the exp+icit inclù~ion in the model of two effects of tax in­

centives--the cash flow effect and the rate of return effect. J1 
fi 

Using a stock adjustment model J2 Coen theorizes that the cash 

flow variableJJ determines the speed 'Ni tn which firms reduce 

the gap between the desired capital stock ~~d the actual 



~2 
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capital ~tock; the aÏter tax rate of return is·one of the 

determinants of the desired capital' stock. / 

Algebraically the model is as follows: 

(J. 20 ) 

where I~ = gross investmen~ in period t 

*' 
Kt ' :: desired cglpi tal stock in peFiod t 

Kt - 1 :: actual capi tal stock at,,,-the end of, period t-1 

= adjustment rate 

, , = rate of,replacement 

There are two ways in which the adjustment rate "~ " be­

haves. In one si tuation ~ is a constant and equation -( J. 20) 

reduces te the simple stock adjustment model. In another 
, 

formulation the level of internaI funds (cash flows) relative 

. * to the amount of gross inv2stment neeèed to attain K deter-

mines the adjustment rate. Hence: 

I g '{~. ." F t-l: }~Ç~ 
t:: l + f'2 K* _ (1-S)K 

,~ t-l 

(1- SlKt_j 
{J.20a) 

where Ft = leve\ of internaI funds in p~ri od t. 

If F t _l is. small relative to K; - (1 -S)K t _ l then (J.20a) 
1 * 

approaches (J.20); j:f Ft -1 is approximately equal to Kt -

(1 - ~ ) Kt-l then the adjustment rate ~ l + ~ 2 could" be fairly 
-... -

high dependin'g on the values of ~ 1 and ~ 2
' 

but higher than 

previously. .' 
In Coenls model of inve~tment, the dete~inants of the 

.desired capital stock are: 'new erder-s (a proxy ,for demand) , 

'.1 

1 
) 

/ 

o 
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and the ratio 'of the user cost of capi tal to the priee of 

labour. 34 

where 

where 

where 

Xt = 

* K = ao + alX t + a2ci t 

new orders in period t 

c' = c/w t 

c = .::l..g .l.::( r:.....-+~~=---.i)~(-=l=------.:u:;.::B:..J..) 
l - u 

= user cost of capital. J5 

W ::: tax rate 

q = cost of an unIt 'of capital 

(J.21) 

W ::: wage rate 

~ B = di scounted value of ~epreci ation from a current 

dollar of capital expendi tures 

r = interest rate at which firms may borrow 

~ ::: rate at which capi tal depr~ciates 

3ubstituting for K*"in equation (3.20a) gives the following: 

... 
( J. 22) 

where 
{' 

(1 ;- S ) X t,-l '" 

,-

Ceen' s model is similar to Jorgenson' s in sorne respects. 
f 'l 

but Coen has a more flexible approach.. C6en includes the pric'e 
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of labour in the determination of tpe desired' capital 9.tock; 

the "?" variabl e expli ci tly recogni ses, the cash flow effect 

of talC ~,centive policy and hence internaI funds 'available 

to the flrm. The Coen model yield l dire~ct estimates of the 

costs of a particular tax incenti v~ policy ta the government 

sector. The Hall-Jorgenson app"Qa1h ignOr:~ this type of 

analysis.)6 In comparing the two ~pproache~,:~ Coen presents 

a superior and more reali sti c appr1ach ta measuring t~ in-

centi ve policy than Jorgenson. 1 

The Coen model discussed in thiS section provides a 
1 

direct contrast to the Hall-Jorge~son modeL One of the in-

teresting features of the' Coen rno~el is the raIe gi ven ,ta the 
1 

cash, flow variable. What is missing in Caen' s model is a 

close link between financi$(l and" reai investment". 
, ' 

The liquidi ty models discussed i the next~'\~ection provide 

sorne indications of the relation 

II. ~ THE ACCELERA TI JN PRINCI?LE 
'" -

An early statement'pn the accele 

"._' . 

between the two sectors. 

principle is to 

be found in Clark (lg17). Clark stat s that "the demand for 
.At 

enlarging the means of production •.. va ies, no.t with the de-

mand for the finished production. but rather with the accelera .... 
1 

tion of that aemand." In the simplest Iform the accelerator 

principle relates investment to a chan e in output. ?irms 

have an optimal relation between 

Changes in c;lemand for the firm' s 

and the capi tal stock. 

require change~ in;:-
----

the capital stock neEided 

Firms are assumed ta act 

ta 'produce the new lever of ~utput. 

irnmediatelY~d., au~oma~iCallY to "",-
.< 

• 

, 
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" 

invtst in the new capital goo"ds neleded to maintain 
/ 

ca~i ta.l stock, Algebr~ically the principle can be 

and, 

~ 

Thus 

,But 

and 

"'-
where 

Kt = ~ 'Ot 

Kt - 1 =0\ °t_l 

Kt - Kt _l : = '0< (Of - °t-l) , 

Kt - Kt _\ = r n 
t 

c, 

In = 0( (0 ' - °t-l) t 1: 

k = capital stock in period t t 

0t, = level of output' in peri,od t ~, 
'0 
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, 

the op-cimal 

wri tten as: 

(J.23) 

(J, 24) 

( J. 25 ) 

(J.25a) 

( J, 26) 

0( = capital output ratio or the accelerator coefficient 

I~ = net investment in period t. 

Eq\lation (J\. 2,6) i s the simple accelerator, and there are /;:umber 

o'~ assurnptions which' underli e thi s equa tian: firm s combine 

labour and capi tal in an optimal- manner', to produce a levet~f 

output; bath the capi taI-output ratio and the labour-output 

ratio are fixed by the firm;J7'firms experience no shortage 

of maney capit~r-for~rnvestment expendLtures. 
'" 

" How~ver th-f? simple,accelerator is s~bject ta much cri ti-

cism. One of the'most important criticisms is that the exis:-

tence' of excess capaci ty i s i ored. The model assumes t'hat 

increases in the demànd for 0 tput lead immediat~*y to/addi-

tions to exi sting capaci ty. simple accel erator 

, , 



the fact that when dernand increases, firms may alter their 

rates o,f capaci ty ut~lization. The simple acce1erator also 
~ " 

ignores the exi stence of po ssi ble 1ags in the inve stment 

prqcess. Another cri ticisrn i8 the assurnption of an e1astic 
, 0 

supply of money to firms ta finance inv~"stment. The assurnp-
, 

tion is not realistic in the face of iôperfections in the 

capital :narket. ~ 8etails of these and other criticisms are ta 

be found in Knox (1952) and 3ck~us (1953). 

Goodwin (1948); Chen2ry (1952) and Koyck (1954) present 

modifications of the sj.mp1e accelerator. The modifications 

" are designed to- -dea1 wi th cri tici sms 1eve11ed at the simple 

ac}::elerator. Chene~y c'and Goodwin introduce changes 'Nhich 

"... . ~ 
allow for less th8l1 full capacl ty situations. For example 

net investment in '~y period is ,proportional ta the gap be­

tween the desired capi tal stock (the optimum leve1 of capa .... 
'\ ~ 

city) and the actua1 capital stock. Algebrai~a1ly: 

where 

I n '" i.A.(Tr* K ) 
t = /- ~t - t-1 

* / Kt = desi~éd level of capi tal stock ,in period t 
1. 
" 38 ~ = a proportion 

Substi tuting 

and 

-

I~ =?,(~Ot - ~t-1) 

~2 ,~~ ~Q( Üt; -' 10] 
Kt-1 Kt_1 -, 

Then 

, 

( 3.27) 

(J. 28) 

( J. 29) 

(3.29a) 

Equa tian. (3.27) i s known as the' stock adjustment model, whi1e 

the forro (J. 29a) i s considered the capaci ty princip;1:e·. 39 
.... y 

\ - , 

\ ..... _-'-------- ._~ ~-
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Koyck's approach (1954) takes into account many reasons 
" 

! 

why the capital stock daes not adjust instantaneously to 

change s in demand • 

•.. An immediate full \afljustment is neither 
technically necessary nor considared possible 
... from' an economic pOintlr yi ew. There may 
be .checks from the side a finance ... the high 
level of output may be expècted to be temporary 
.... Apart from these factors, causing lags be­
tween changes in output and decisions to adjust 
capacity, there is a lag between a decision to 
expand capacity and the actual enlargement of 
the productivity capacity of a plant. 

--Koyck (1954), p. 68 

He assumes that the 'weights given ta past output changes in 

the determination, lof investment decline geometrical1y. Thus 
Î \ 

the stock of capital can be written as: 

Kt =0( [~~t + (1- P )Ot_1 + (1- r )20t_2 + 0".,1] 
( 3.30) 

where 1. . , 

"if k' ~ f th v 1 t ft' d th . 1 t' r 40 hla lng u::;e a e nJOyCK rans arma lon an 0 er manlpu a lons 

net investment i s wri tten as: 

(3.31) 

If one assumes that replacement investment is given by the 

following: 

D = ~ K"'l (J. 32) 

where 
\) 

D = deprec,iation 
t 

1 / \ ~ 

rate1:>f depreciation (usually assumed ta be 

(' , . 
-fuen_gross investment equals: 

: (1 

.. 
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(J.J)) 

There is a similari ty be:tween the flexible accelerator 

, of equation (3.)1) and bath the stock adjustment principle 

equatian (J.27) and the ,capacity principle equation (J~29a). 

Comparisons of equations' (J.27) and' (J.31) indicate that)L' = 13 . 

Bath equations recognize the existence of la~ in the invest,­

ment process ,and suggest easons why investment do~s not ex-
\ 

pand autamatical+y to ges in its determinants. ~vans 

42 ' 
(1969) provides discussion of the similarity 

between the three equatians. 

Eisner (1960. 196J. 1967) alsa explains investment be-

havia~r in terms of the flexible accelerator. His thepretical 

rationale for.the use of the accelerator principle is as 

follows: in a world of risk and uncertainty. firms maximize 

expected future profits subject to a production function with 

d~creasing marginal returns to each factor of praductio~.4J 

A firm in 'àn ini tial equilibrium posi tian will increase i ts 

~tock of capital only if increases in t~e demand for output 

44 are expected to be permanent. Changes in the cap,ital stock 

do not oceur automatically: increases in dernand may be con­

/sidered transi tory; there may be lags in the ~eci sio~ to in­

vast or in the implementation of the decisiori; output canbe 
d 

increased without adding ta the capital stock. For,these 

reasons Sisner suggests that "we can wri te the change in the 

capi tal stock in one period ... (as) the sum of changes induced 

by output changes of a number of past periods. ,,45 Essentially 

this approach is the sarne as Koyck's which yields t~e flexible 

~ccelerator of equation (J.Jl) .46 

! 1 

/ 

" 

i 
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In his empi~ical work, '~i sner ge erally warks wi th an 

investment equation of the form: -
- 7 '9 

I~ = bo + ~lbj bSt + l _j +j~8bjPt't8-j + blodt (J. )4) 

where 

I~ = gross inves~ent in period t --, 
AS = sales changes 

d = ·depreciatiQn 

p = profi ts 

The b.· s are the di stri buted lag coeffici ents who se values 
J 

sum to unity. 'Eisner uses sales changes as a pr,oxy for 

changes in output (or dernand). He argues that investment 

occurs in response to the expected future prafitability of 

output because of chihges in demand .. In the absence of data 

on expected future. values of variables, one must fall back on 

current and past values of variables. The past values of 

variables as observations "will be as ,mearlingful and stable 

, 1 

"J . as t~e relations among those past variables and the true argu-

ments of the invest:lent function. ,,47 Eisner prefers to work 

with sales data instead of profits data; and in fact the 

high correlation between sales and profits implies a reduced 

role for profits in equàtions such as equation (3.34).~8. 

One weakness of the accelerator madel is the extent to 

which financial variables are negl~cted. For example the 
~ . 
m~del implicitly assumes that available finance is obtainable 
-- , , 4 
at fairly low cost. 9 Accelerator and capacity variables 

", 

cannot provide complete explanations .af investment because 
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of this neglect. Pinancial variables--such as the cast of 
" 

~orrowing, leverage, external borrowing--are of sorne impor-

tance to the investment decision. 50 Financial markets have 

developed ta such an extent that firrns have a wide spectrum 

of financial options open to them. Firrns can lease capital 
, 

, equipment, b~rrow or issue shares to finance investrnent. 

Financial assets are much more sophisticated 'Ni th many attrac­

tive features. 51 The methods of finance availab1e ta the firm 

also affect the investment deci sion. Investment models cannot 

capture every nuance of particular financial assets. At a 

mini;rnum hO',vever the rnodels should differentiate between in-

ternal and 3xternal finance. The liquidity models of the 
, 

next section emphasi ze the raIe 0" finance in the inve stment 

decision. 

III. LIQUIDITY MODE~S 

A. Meyer-Kuh and Meyer.::.Glauber 

Liquidity models of investment focus on the f10w of funds 
. 

J as a major determinant of investment. Accelerator relation-

, ships are less crucial than financial variables for the in­

vestment decision in these U!odels. The work of ~,leyer and Kuh 

(1957), Duesenberry (1958) and Lintner (1956) forrn the building 

'blacks of liquidi ty models of investment. 

The TJleyer-Kuh study on investment behavi our emphasi z,ed 

the liquidity and profitability positions of individual firms. 

The financial variables are important for the firm's invest-

ment deci sion in the short" rul'1,. Over the long run, the 

accelerator provides a good explanation of the relation· 

r 
( 
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.. 
between changes in output and the capi tal stock. 

;Ileyer and Kuh build up the analysis from a :niero base. 
1 

Firms maintain an optimal relation be'i;ween output and avail-
i; 

able capaci ty. ,The typical firm has a reverse " shaped cost 

curve up to capaci ty and i s faced l'Ii th a demand curve for i ts 

output. .Changes in demand disturb the output-capaci ty rela-

1" " 
tian and firms behave dif.t:erentIy dependihg! on a number of 

.. 
factors . 

In general firms make short run quanti ty adjustments 
\ 

rathe!' than instantaneous price adjustments. Il How firms make 

their quanti ty adjustments depend on market structure and 

their financi~l options. If firrns belong 'ta an industry wi th 

10V! barri ers to entry, i t i s to their advantage ta increase 

output. Failure ta do 50 will permit new entrants to gather 
\ 

t~e benefits of an increase ~n demand. In general already 
'1 

.establi shed firms wi Il have i edge over newcomers. 
, 

r/1eyer and Kuh also distinguish between the behaviour of 

tight oligopolies and those that are more ~ompetitive. For 

the more competi ti ve group. wi th lower pro fi t margins 1 there 

is a greater need ta obtain external finance for any needed 

expansion of output. 52 For the tightly organized group, wi th 

'higher p~ofi t margins, the expansion can be financed from in-

ternal funds. Even if firms do ndt make immediate quantity 

adjustments over the ,long run th<3y must increase capaci ty 

to ,?ope wi th the higher demand for their output., 

In the short run, financial variables are very important 

for the ;tïrm. . On the basi s of Lintner 1 s hypothesi s53 ?\~ eyer 

, 



i 
1 

tnn 

62 

and K~h suggest that once prior claims on funds are met, fir~s 
• 

utilise r~sidual funds to finance capital investment. ~he 

rate of investment i s affected by the fi,nance available. 

Gi ven the dividend behaviour of firm,s, the, greater the arnount 

of internaI. funds, the greater the rate of investm~n~. 

D~esenberry (1958)54 focfsses on the costs associated 

wi th sources of finance anâ the importance of these costs 

. for the investment deci sion~ The' higher co sts associated wi th 
" 

external borrowing explains the preference most fi~s have 

for using internally generated funds. The costs of using 

internally generate~ funds is an opportunity cast, the oppor­

tunity cost,~f not repaying debt; in ter~s of a market~ rate 

of interest, the cast will be approximately equal to the yield 

on bonds. As retained earnings rise'the opportunity cast in­

crease s Fit first, slowly and then more stee~ly. Duesenberry 
~ \ 

hypothesiz2sa pos~tively sloping supply qchedule of invest-
, .: ,~ -

. , 

ment funds. The schedule is positive}y related ta the im-

puted costs 9f funds and sorne sections are ste8per than others~ 

For example the curve has .. a perfectly ela~tic secti on whi ch 

relates ta depreciation allowances and ret'ained earnings. As 

,a firm,acquires debt the curve rises slowly and then more 
, 

steeply. However Duesenberry. recognises that in sorne situa-

tians' the" cost of funds variables are less important than 

acc'elerator vari~bles. 55 For example in periods of high 

capaci ty utilizatian, the accelerator will determine the 

rate of investment. 

Thèse three strands of ,theory--the Lintner dividend 

l 
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hypothe'si s. the Du esenberry cost of funds analysi s and the 

~1eyer-Kuh study on thê importance oi' internal finance--are 

the un"ilerpinnings of J..iquidi ty models. The models ar::: a 

(100 se) collecti oOn of investment models which emphasi ze fin­

ancial '/ariables. Of ~h~se models56 on,ly :,~eYJa~· (1964) J' 

and Dhrymes and ,.Kurz (1967) r'ë di SCUSS~d( -

In the ,~~yer-Gla~ber (:\?64) m,ode).. )he determinants .. of 
"'-.. , 

investment are: capaci ty u tili Sâ:i5-i~ .. ~/retained earnings (after 

tax profits less dividends plus depreciation) and changes in 

the price of ,common stock (a measure of busine ss confidenc e) ; , 

'r.1eyer and Glauber distinguish between two situations--at full 

capacity and at less than full capacity. 

( J. 35) 

( J. 35a) 

where l = investrnent 

C = measure of capaci ty 

p/ATC = rneasure of market cornpeti tion 

D = depre.ciati on 

S' = average increase in sales' over a period of time 

E' =, percentage increases in the firm' s equi ty priees 

P-V = after tax profi ts les~ di vidend ;payments 

The two ,equations characterize investment' behaviour over the 

business cycle. In periods of boom when capaci ty is fully 

utili sed, investment depends on dèmand conditions. Financial 

constraints do not affect investrnent to the extent that Iirms .• ... 
will forego investment opportunities beeause of lack of 

1 • 
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finance. Equation (J.35) is relevant during periods of booms 

. '. in actlvlty. 

In times of economic ,downturns, internaI sources of funds 

are sufficient for firms' investment needs. These funds 

~termine the level Qf investment. The pattern of behaviour 

i Ln direct contrast to the boom periods; then the inv8stment 

decision is taken as given and financing is arranged accordingly. 

?irms will try to finance their projects at minimum rïsk; 

firms :nay even abandon the tradi tional reluctance to use out-

side sources of finance. :'IIeyer and Glauber feel that the 

asymmetry of fin~ce is an important characteristic of their 

model. 

The t;JO equations also s~ggest that the acceleratar and 
~ 

internal funds determine investment, but at different stages 

of the business cycle. 
r;!f 

Meyer and Glauber insi st tha t "no 

two periods of time have been,or are likely ta be exactly the 

sarne in terms of the weights placed on different determinants 

of business investment deci sians." 57 The r,~ey~r-Glaube!' 

mode1 is more flexible than the neoclassical model in this 

respect. The model e~sily adapts itself ta empirical investi-

gations of investment at different phases of the business 

cycle. 

The,earlier Weyer-Kuh '~a957) study found sufficient 

évidence of financial cons,ervati sm by firms between 1946-

1950 in the United States. Firms were reluctant ta use 
< \ 

1 

borrowed funds to finance their projects. The financial 

conservatism continued aIl through the 1950's.58 This i8 one 
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reason why Meyer and Glauber emphasize the role of 'internai 

finance. :Vi thin recent times, changes have occurred in the 

relati ve importà.nC e of external and internai sources of 

finance.~9 There have been changes also . thr . 60 of l.n mlX ex-
1 

ternal finance, as firms consider alternative rnethods Qf 
>-

, . 
~, financing large investr:lent projects. 

B. Dhrymes and Kurz 

Dhrymes ~d Kurz (1967) introduce an interesting model of 

investment, which takes account of different sources of invest-

ment capi~al for the firm. The model's contribution is the 
. 

. recogni tian that for the indi vidual firm, the decision.s ta 

invest, pay dividends and use external finance are mutually 

det,ermined. Dhrymes and Kurz present a model in wnich the 

three decisions are determined simultaneously. 

In implicit forrn the model is as followg: 

(J.36) 

(3.37) 

where 

D V :;:, di videnè.s 

l = investment 

EF = external finance 

Xl" ,Xn = predetermined variables which include profits, 

depreciation, sales .• long term "debt, leverage. 

The Dhrymes-Kurz model i~ in the spirit of Duesenberry' s 
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analysi s where inveshnept is determined 'by the and 

the supply of fnve stment funds. The origins of th model li e 

primarily in the following: the basic accelerator- apacity 

model of, inve stment 1 the work .of f/leyer and Kuh and t\~ classi c 

Lintner study of dividend behavi~u~.61 \ 

Dhrymes and Kurz argue as fallaws, a firm faces 'f ou'- \ 

flowof funds",composed of production costs. taxes, diVi~nd - \ 

payillent s and investment ou tlays. Inflows consi st of sales. and \ 

the proceeds from stocks or bond sales. The firm 'has as ne i 

of i ts obJecti ves--~owth over time. 0 However, competi tiO\ ' \ 

between di vidend payments. and investment spending as weIl ~\s \ 
\ \ 

an imperfect capital market imply the following--investment \ \ 
~ \ 
sp€nding, dividend deeisions and ex~ernal borrawing must be \ \ 

determin'ed simul tarleously. .. 

The theoretical base of the inve stment equation i s the \ 

acc~lerator principle (measured here by a sales change vari- \ 

able and the level of profi ts). The presence of the two \ 

jointly dependent variab~es in Equation (3.J7) is rationalized 

as follows: Investrnent and di vi dends are competi ti ve forms 

of expenditure for the firrn. Firms weigh new projects. while 
, . 

at the same tirne they try to maintain a stable di vidend policy. 

Dividends ar.e expected to have a negative impact in equation 

(J. J7). :2:xternal finance however will be posi tfvely relatecf --

to investment; by gaining access to capital ma~kets, the firm 

is able to finance its inves~ent program without significant 

reductions in dividends. The limits placed on external 
l ' 

borrowing would be the cost of financing and the neect to maint,ain 

an optimal.debt-equi ty ratio . 

. <à 

/\ 

, .. 
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Equation (J.36) the dividend equation describes the be-

haviour of firms which maiI1tain a steady dividend per share 

ratio; and firms adju'st the ratio only when pernanent changes 

in lncome take place. 62 Dividends per share depenà on the 

rate of profits, investment and external finance. :'ihen invest-

ment expenditures are rising relative to net incarne, the 

ability ta borrow from outside sources allows the fir~ ~o 
J 

maintain i ts di vidend commi tr.J.ents. 

Gi ven the other twa equations; external finéÎnce can be 

viewed as a budget constraint. External finance is positively 

related tG investment, but negatively relateè to depreciation, 

profits and the market rate of interest. Investrnent expendi­

~ures are expecte'd ta be the prime deter)Jlinant of the ex­

t~rnal finance equation. 

The choice of a simul taneG,us6J equation model of invest-

ment reflects sorne insti tutional, features in the real world. 

Deci sion ma~ers in modern corporations evaluate investment 

plans and the financing of these plans at the sarne time. 64 

At this stage managers evaluate sources of finance and choose 

---------- ~ me~o~s appropriate ta their particular firm. The Dhrym~s-

Kurz model is flexibie enough ta incorporate a mixtur-e of in-

ternal and external sources. 

IV. A :IGRESSION65 

r,~odigliani and ::1i1ler (1958) examined the cast of capi­

tal and corporatio~ finance under high1y speciaiized assump-

t · 66 l.ons. !/lodigliani and )Ti11er outlined_!bree 'propo si ti ons 
'- . 

which are stated here without proof. 
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Proposition 1: The average cast of capital ta any firm 

in a given risk class is completely independent of its 

capi tal structure and i s equal to the capi tali zation 

rate of a pure equity stream of its class. 

Proposi tian 2: The expected rate of return on the stOCH: 

'of any company belonging to a given risk class ls equal 

to the approprlat~ rate of capi tali zation for a pure 

equi ty stream in i ts ri sk class. , 

Proposi tion J: The eut off point for investment in the 

firm will be the capi talization ,rate for an unlev,ered 

streall of incarne in the ri sk class to whi ch the firm 

belongs:' [See l'IIodigli ani and Miller (1958), pp. 268 et seg 7 

One implication of the praposi tians is that for a gi ven in-

vestment policy, the market value of the firrn is independent 

of its Cél,pital structure. Thismeans that the real decisions -

of the fiIT.l (ho"IV much i t should invest) and the financial 'de-

cis40ns (how it should finance its investmen,t and distribut·~ 

i ts revenues) are independent of each other. 

One way af looking at the financial structure of: a firm 

is financial leverage--that is the mixture 0:' debt and equi ty 
~ 

capital of the firm. The "traditional,,67 theory irnplies that 

for a given investment palicy the cost of capi tal is a U-shaped 

function o~ leverage. The :Codigliani-r,~iller proposi tj,ons. 

suggest that the cost of Gapital is a horizontal straight line 

when plotted against a m~asure of leverage. 

"' "', 68 
Th,e ',:odigliani-l,liller paper created much controversy' <>! 

,. 

. 
• cf. 
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as theori sts pointed out the shortcomings of the analysi s. -- \ 
" 

There ~re at least three ways in which ~ one could cri tici ze 
b 

\ the ~odigliani-Niller results. First, therc are the special 
\ 

assumptions on which the analysi s depends; next one can test 
~.. l 

the empirical validi ty of the cost of capi ta! propositions; 

finally the Modigliani-I\~i 11er resul t scan be shown to be in-

alid wi thin their specialized frameworlt. 

The speèial assumptioQs of the Jè1odi~gliani-Mil1er results 

.. are ot cOlllpatible wi th the: behaviour of real capital markets. 

In rE!a i ty 1 capital markets are imperfect, transactions costs 

. cannot b as'sumeà a~iay nor are indi viduals and firms able to 
, 

borf'ow at _ he same rate.. Hhen taxes are introduc'Gd into the 

anal y si s, th tax deductibili ty of 'deJ:>t interest maltes debt 

financiAg aàva tageous to the firm. Insti tutional constraints , 

prevent firms fr rn relying totally on this method of finance. : 

Stigi1i tz and othe é9 sho\'. that the prop,osi tions hold in ~ 
• 

world without the po sibility of default on loans. 

M:>digliani and rÜ~èr present' eTl}pirical, tests of their 

proposi tions, but as ~tJest,on (1961) not.e.s their tests are 

l "highly su~pect. Il' Th.:: ,pr~osi tion~ rest 6n ,the concept of 
~. oil:\. _ 

th'e. sarne risk class for firm\ for \vhich very fe'.'} firms are 

sui ted. Empirica1 -tests70 of '~oposi tion 1 present evidencc 

in support of an'U-shaped cost O~~~~Pital curve. -And Westen 

(1961) concludes that a proper rer,;ading of their empirical 

results yields 'no ~vid'.mcC) to support the horizontal cost of 

.capi ta~ schedule. Nickell (J:978) 71 has a simple discussion , 
of tlie fâc;tors which determine the slop.; and POq~ tl'On of' the 

co st 01' capi ta1 curve. B 

, . 

• 
1 
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Theori sts insi st that i t 'i s not enough to argue tira t mar-' 
, ).1 

ket imperf~ctions disprove the illodigliani-lül10r !"esults. 

One must show that these i:7l.perfections in the market.,are 

systemati c. 72 Instead the perfect-market re sul ts must be 

-pB-rr.eo~v=-EeK:idl-'±i-F,nt€eH:o~nH'si±i-Eorlt~e~nHjtj---4;',oF.dÏ:-'tt-lhT!,iHn'rL -t-tfih-ee~~aaï:rnrnlêe:-S5,""prEe:c:c:1:i:êadl:±i:-2z7'Ee~d:Hf:'1I:-;dJ3JlTIlëewwlo::r:lrkk';: •• -,--'--:;,~-
\, 

S'tigili tz (1973; 1976), King (1974, 1977) and ~xtensions by 

Kollintzas and Rowley (1980 b) take thi s approach. Stigi~'i tz 

showed that in a world of perfeet certainty, the financi al 

deci sions of firrns are affect~d by the indi vi dual, corporélte 

and cap5.. tal gains tax~s. Howev'cr Stigili tz outlines the 
" , " 

congi tions?J under whicl1 reai and financial decisions are 

independent of each o~er. -~ 

His results break do'wn 'Nhen 

there exi sts at least one binding constraint on the firm. 

Ki'ng corrects StiOgili tz 1 s analysi s to show' that fi'rms are 
" 

alwa~s faced wi th legal and ïnsti tutional constraints. 74 

Thus financial and rea1 d~ci stons are closely linked ta each 

~ other. In ad~i tian, King shows tnat th2~e is no optimal debt­

,equi ty ratio 75 f~r ,'the firm. instead there are only "ace eptable 

ratio s." Finally Kollintzas. and Rowley extgnd King' s analysi s 

ta 'some eases he did not consi der. One intere sting resul t 

'from their' analysi sis that there i s {lO unIque expre ssion for 
'-

1 

the real rentaI' 'cast of capi tal. ~.The expressi on depends on 

the method of finanee '-.vhich the ffrm chooses as weIl as other 

tax parameters. 

The one important 'fact which '3merges from ail the s:tudiels 

i s the c1ear theoretical ev'l dénce or the integration of real 

and financia1 decisions. This position i8 aIso, taken by Kuh 

... 

'" .. 

f 
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(1971), Vickers (1968) 76 and .Jhryme sand Kurz (1967). How-

eyer the papers di scussed in this section are set firm1y'in 

the neac1assica1 tracii tian. Future" studies on investment ;nust 

take into account the interdependence of de ci si ons to, inve st. 

and financial deci sians. Chapter~Fi ve b.::Iow contains an in- /) 

f vestment r.1odel ·.vhich applies the interdependence approach to 

Canaè.ian data. The mod'31 is the: :hrymes-i(urz mode1 and the 
\ 

" 

1 

justification far this model i s gi ven in the next chapter. 

The King and Kollintzas-~owley papers demonstrate that . 

" the cost of capital expres'sions'a~e not unique." The cost' of 

capital variable pI§.ys different roles in !Tladels of inv<bstmen-: 

behav-iour. In Jorgenson' s mo·::::.e1, the cost of capi t~has a . , 

" dual raie; i t is a discount rate applied t,a future incorne 

streams as well as a component of the Ilser eost of capital. 

The co st of capital variable enters directly into the user 

cast (or implicit rentaI priee) of capital. 3y incorporating 

the co st of capi tal variab;t.2 into the, implici t rentaI priee, 
• 1 

. Jorgenson places li, ttle emphasi s on financial fac tors. 77 -..... . In 

hi9 empirical i'Jork. Jorgenson us~s ~any' :neasures of the cost 

of eapi tal. The measures range from the long term rate on 

government bond's to an after t~ rate ?f return. 78 !\ollintzas 

and Rowley (1980b) show that there are no unique expressions 

for this variab1e--instead the variable must take"" account of 

aIl sources of finance. Any future work which follows the 

Hal1-Jorgenson approach must incorpo,rate the se a.rnendments. 

In contrast to Jorg~nson for exarnple Resek (1966) ernploys 

the cost of debt and eq,ui ty capital in his :noè,el of ~nvestment. 

\ 
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In the model, the cost of capi tal i s a direct determinant of 

investment expenditure. There is no direct link betwgen the 

cost of capi tal funds and a rate to discount future incorne 

streams.7'9 

R t t '" 80 d 'th t ~ 't' l ecen s UGleS compare -crGri s ln e COS 01 capl a~ 

'.'Ii th trends in the aft€r tax rates of return. Despi te con­

ceptual cifficul ties, 81 the studies yield measures of ~~la­

ti VB", profi tabiE ty which determine incenti ves for' firm's to 

invest'. 'These studies take a !:1arket value approach ta invest­

ment which i s essential1y Tobin' 8
82 q ratio ~ppro~ch. The 

.. q" ratio i s defined as the ratio of tQe market value of. in-

staIl-3d capital to the replacement cost of capital. Invest-

ment i s posi ti vely related ta q --firms inv~ st \vhen th e market 
1 

values new capital highly relative ta their replacement cost. 

The q ratio (also known as the valuation ratio) has an equili: 

brium val1.!e of 1. Deviations from the ratio are possi blei 

an indi vidual industry' s q may be ,greater than' l, while a)1 

average for the ecanorny is'less than 1. 

,These recent studies do n,ot employ the valuation ra~io 

directly in models of investment. Instead the ratios are 
, i 

exarnined clo sely ta provide evi dence in suppo"rt of declining 

~ or increasing) incentives ta invest. There are sorne :neasu.::e-

,mènt pro"Glems in calculating the valuation :::-atio 
-li.. , 

especlally 

wh9n inflation i's taken ~nto ,account. Once the àifficulties 

are dealt with the ~arket value appraachSJ will provide another 

~a~ of linking financialGmarkets and ~ real investment. 

Thi s\"-èiigression serves the useful purpose of~ an introduc-:;ion 
j 

~ 

) 

. , 

.. 

• 
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" ta the finance and valuation asp'3cts of investment behaviour. 

The ro~e of" capi tal market s and the importance of 1'inarièial 

factors in the inve stment deci sion mu st be :mphasi zed. The 

questions rai sed by the ;I!odigliani-i,:iller controversy are 
, 

relevant becau se th eir an;Swers provide ad di tional support 

for the use of - simultaneous Equation models of investn~nt . ... 

V. SUfv1MARY 

Chapter Three reviewed th~ee theories of investment be-

haviour--the neoclassical, flexible accelerator and liquidity .. 
theories. The neoclassical theory emphasizes the role of 

:> 

relative p!'ices in the determination of invest:nent behav'iour; 

Ei sner' ,8 version of the flexible accelerator ptre 8se s the 

importance of expected sales and the liquidity theories 

the role of finance. 

The ne0classical model of investment was cri tici zed be-

cause of the pro blems which ari se \vi th many of i t s assumption s. 

Despi te these theor~tical problems the neoclassical approach 

has been empIoyed in many empiricai studies. The non neo-

classical th80ri ~s are s'een as -:: ssenti ally co:npl~m~ntàry and 

not competing theories of invest~ent. Finally the simul-
". 1 

taneous equatio1) model is chos~n to be used for furthèr' 

analysis in Canadian manufacturing. 

-, 
/ 

, 1 
; 
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?OOTNOTES 

l lOther.reviews can be found in :::isne~ and Strotz (1963); 
Evans (1969): Bridge (1971); Jorgenson (1971); Rowley and 
Trivedi (1975); Lund (1976) and He1liwell (1976). Zach of 
th~se reviews concentrat-:.s on different asp",=cts of investment 
e.g. :-Iel1iwell (1976) clarifies many theoretical issues while 
~vaIlsJJ969) s15resses the empirical r~sults. 

, 
?, 
~Jorgenson (1963) gives a concise statement of the moè.grn 

neoclassica1 theory of investmënt. In other papers Jorgenson 
(1965, 1967) and associates (Jo"rgenson anè. Siebert, 1968a: 
Jorgenson and Stephenson, 1969) provide fu~ther elaborations 
'of the theory. The discussion which follows dra~s on all of 
the :papers. 

3Jorg~nSQn defines the l~vel of ,9..urable input (I) inter­
changeably as investment in durable gQods (Jorgenson, '1967): 
ratè' of investment (Jorgenson, ,196J); ,investment in capi tal 
sto~k (Jorgenson, 1965), JorgensQn ~~es investment here in 
a special' sense. ., 

'\, 

4Jorgenson' uses "K" to represent bQth the capi tal stock 
and the services of the capi tal stock. The use of "K" for 
the ~ervices of the capital stock ïs justified as follows: 
capi tal stock i s mul tiplied hy a factor whi~h represents the 
rate of servicd per period of time. In equation (J.3) above 
the factor is norma1ized at unity. See~0orger(son (1965)" p. 
44\ 

5The maximisation of net worth is a problem in the calcu1us 
of variations. The function "1" ta be maximi s,:d i s assumed" 
~o be twice differentiab1e, but on1y first order conditions 
are stated. 

"~ 
L = S 8-rtR( t) + 

6r i 8 K ] Jdt 
C::P 

= S f(t)dt 
o , 

wh e r e f ( t ) = e - r t R ( t ) T À l ( t ) F ( Q, :L" K) + À. 2 ( t ) 

and À,1 and )...2 are the Lagrangian :nultip1iers. 

6The user cost of ~apita1 services must contain e1ements 
to account for: physica1 deterioration of the durabl~ good 
over 'i ts lifetime (6 ); the opportuni ty co st of tying up 
financial capi tal in durable goods (rq),; expected tapi ta1 
gains (q); other insti tutional features which can affect th'3 
user cost of capita~ are: changes in depreciation policy or 
changes in corporate taxation. S ee.. equation (J .16 b) be10w for 
example. 
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. 7See also Jorgenson and Siebert (1968b)·:- "''le take the 
level of c'àpi tal determined by th 2 rnaximi sati on pf the 'nar;{et 
value of th e fi rm as ~he dg sired level." p. 1124. 

BSee Jorgenson (1965). p. 42. 

4Wsee Jorgenson (1965), pp. 47-50 for. the rationale 'Nhich 
underlies the di stribute'i 1ag for:nulation. 

±~- ------ --_. -~ ---._--~ ------._------------- - --- -._--- --,-------_. 
The assumption (that replacsùent investI!1il.ent i s a constant 

proportion of ths capi tal stock) i s justified by an appeal to 
renewal theory. See Jorgenson (1974). Also Jorgenson (1965). 
"I t i s a fundamental rs sul t bf renewal theory tha t the di s­
tribution of replac8rnents for sueh an infini te stream approaches 
a eonsta11t fraction of capi tal stock for (almo st) any di s­
tribution of replacements over time and for a...'1.y ini tial ag=, 
distribution of canital stock; This result ho1ds for a constant 
stock and for a growing stock as weIl. ,. p. 51.' 

Il Jorgenson uses the general Pascal distri bu1ted lag func-
tion. Ses D.'v'. Jorgenson, "Rational Distributed'Lag Functions," 
'2conometrica, vol. 32, no. 1, 1966, pn. 135-148. Thisfamily 
of di stri bu ted 1ags has a 11UKlber of Inter9sting characteri s­
tics. One characteristic is: for any arbitrarily chosen 
distributed lag, one can dbtain a good approximation by a 
member of the general ,Pascal functio,ns.1 

12Hall and Jorgenson (1967), p. 4041 Thi s is the usual 
:es~lt obtained frorn short périod neoclt~sical ~heory of tax 
lncldence. .: 

13',1Ji th the introduction of diré:ct tJxes only the 41a,rginal 
product_ of capi tal i s af;f~cted. Hence, 1 

-~ g\l = rl-~v ~ 
q .Ll-u 0 

l-uw 
+ -- r l-u 

p 
l-u q\ 

14Coen (1969) shows equa tion (J .16) \ to be a special case 
of the user cost of capital. 3quation (3.16) holds true if 
and only if: (1) the depreciation formu~a i8 of the de:c1ining 
balance :Or:1, ü th the deprecia"Cion rate equal to the economic 
rate of deprecia ti on; (2) policYr:1a.rl::9rs s'tipulate tha t :h? de­
ureciable base of ne\'! investr:1ents must 'Jg' a nroDortion "v" of 
the cost. If one ignores (cD cap(tal gains,;and interest 
deductions related to ~he cost of capi tal, C becornes: 

CT = q (r +' 8 ) ( l 
l-u 

uZ) 

where Z = present value of depreeiation de<ttuctions allowed for 
tax purposes. 

If tax credi ts are allowed on new inv~stment 

\ 

~ 
, \ 

~ ____ ~t ______________ ~~ __ __ 



1 
_1. ____ , ------

1 
1 

/ 
1 

\ 

.\ 
76 

CT :0 'q{ r '+ S) \ (1 - k) (1 - uZ) L 
, L l-u, j 

( 3.16 b) 

where ~ is the rate of the tax credit. In (3 .16b) th~ ~tax 
credi t is deducted from allowable àepr'2ciation. If th" tax 
credi t i s not dedycted: 

CT :0 g (r + 6 ) (1 - k -~ ( 3 .16c) 
l-u ---

15Using J.16a and 3.16b of footnote L;.,ab; e, a fall in 
CT can occur because of: a :::-educti on in the 'C 0 pora te tax 
rate; more liberal depreciation policies or the /,: ntroduction 
of a tax credit. S ee Hall and Jorgenson (1971) or different 
variations of the S2 changes. However Sumner (197Ja; 1973b) 
has argued that there is a possibili ty of a "perverse" result 
when the tax rate changes. That i s, a ri se in th~ corpora te 
tax rate may lower the implici t rTntal cost of capi tal. The 
fesui ts depend on the sign of a C . 5umner shows that )..<.nder 

OU 
certain circumstances a cT -< 0, if as Hall and Jorge~son aSSUr:1e 

au , 
~~ = O. Swnner (1973b) illustrates tha""c the "perverse" resu1t 

occurred in the Uni ted Kingdom on one occasion. U sing J .16c 
above Sumner shows ~hat: 

Q('T c . 
'a~ = (l~u)~ [Cr +0 HI- k - 217< 0 

if k + 2 > 1. 3ee aiso :2rc~ak (1974), pp . ..(09-211'. The above 
discussion is a short excursion into the subject of tax 
neutrality. 

16" ... our procedure ~s to calculate the rental price of 
capi talon the assumption\ that the change:: in policy did not 
take place. ,'18 then calct.l~a te the change s in desired capi­
tal and i'nvestment for thi't resulting rentaI. priee of c'api tal. 
Jesired capi tal and inves~ment depend on the parameters of 
the inv2stment function; ln our calcu1ations, .th8se parame""cers 
are replaced by the e'Stirna~tes." naI1 and Jorgenson (1967) , 
p. 404. \ 

17 On'?" gen'eral cri ti ci' ID of the Hall and J orgel'l~on approach 
(and othe'r"'studies wmcn !l1~asùre the impact of tax incentives) 
is that re,searchers measure the shift of an investment demand 
curve and not net changes i1n i:westment. ;iet changes in in­
vestment depend on the supply of investment funds as ·Nell as 
the demand for inv"-' stment. . S ee Harberger (1971) for a di s- t 

cussion of these issues. 

18 See for exa..rnple: C.::::. ?erguson and J.? Gou1:::, '~icro­
economic Theor;{, rtichard In\in. Ine .• 4th edi tion, 1975, ehapter 
6. -

," 
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A_ - 19Coen (1969) presents an int2resting di scussion on the 
'3xogen8ity and 9ndog~nei ty of :.';l in equati on (J. Il). C oen i s 

, correct in stating ,tha t in a profi t maximi sing ,'lor1d, firlls 
de termine "Q" and "1\*" jointly. See also J. Gould, "The Use 
of 2ndogenous Variab12s in Jynamic :.1odels bf Investment," 
C),uaroterly Joutnal of Sconomics, vol. 83, Nov. 1969, pp. 580-599. 
Note that :3rechling(1975) considers th::: criiicisms by (Caen 
and G ould) \to be far more "devasta ting" than any of the o-ther 
criticisms. \, Indeed tao much attention has b:oen paid to the 
probl e:ns inherent ln the CflOJ. ce of a Cobb-I:ouglas producti on 
function, and not enough on the question of ~ndogenous vari­
ables. 

20Ha11 and Jorgenson' enoose the Cobb-Douglas production 
function because of i ts useful propenie s: constant retu::::-ns 
to sca1e; an elastici ty of substitution equal to one. Under 
assumptions of perfect co::tpeti tion and marginal productivi-:y 
Hall and Jorgcnson obtain a demand equation \vhose ,~lastici ty 
equals one'. 'l'hat is in equation (J.ll) 

K* := 0{ 12.9. . ,-, 
v 

th\~ elas"ticity of the capital stock with r?Sp2ct to "Q" and 
"pXC" is assumed -':;0 be ur:lity. The ehoiee of the Cobb-Douglas 
uroduction funetion and :the resul ts whieh flow from the ehoice 
êreated much controversY. S~~ ;;:isner an=. ~;adiri (1968; 1970) i 
Caen (1969) and Jorgensçm and Stephenson (1969). Coen (1969) 
and Rowl-:>y (1970) sugge'st the use of the rr.ore 6ew:ral'C.2.S. 
productlon function. Rowley argues that the us-=: of th Cobb­
.Joug1as function exaggerates the impo~tance of relative pri ces. 

2lHall and Jorgenson ci te ooly those production studies 
·.',hich support bei r c1ai:n of a.Yl uni tary elasti ci ty of sub­
stitution. Ner10ve (1967) reports diverse evidence from 
studies on the -olastici ty of substi tutlJn. There ls :1.0 con­
c1usiv~ evidence to support the assuwption that the elasti­
city of substitution in a production functioo is unity. Sisner 
and Nadiri (1968) uS9d Jorgenson's data for thé United States 
:-:1anuf3.cturing sector anà estimated the e1astici ties under 
different assumpti ons. :'1'.e be st fi t obtain?d yi elded elasti­
ci ties of the capi tal stock '"i th :'<? speet to 'ou 1:put and r,üa­
ti.ve priees of 0.2158 and 0.1576 respeeEvely. [?-:e ':'ab19 2 
0: 2isner and :!adiri (196811 

1 

22Coen (1969); Sisner (1969); =isner and ~;adiri (1968). 
In a r'31at::d i'lay Thurow (1969) casts doubt on the roi,:: of -:h'" 
":/p" variable .. Thurow' s paper is interesting becaus2 he 
exa'Tline s the neoclassical inve stment function in a di sequili­
brium world. The; diseauilibriu;-:; arises because the cast of 
capi tal àiverges from -t;h-j marginal pr'O~uc~ of eapi tal. en 
ter:ns of the equa ti ons above for '?q (J. 6) 
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lin a disequilibrium 'Norld firr:1s invest to elir;linate -;:;he di­
vêrgence bet',veen ~ and C/p. Thurow fi ts the disequilibriu::1 

.9K 
inv~stment function ta data for the Lm ted States. :-re finds 
that "as in the Jorgenson investment function, ... , the cost 
of capital variable is receiving a free ride .... -::n Jorgc:nson' s 
model the accelerator car:::-ies the cast of ca:t:Ji tal anc in th.::; 
disequilibriurn model profitability carries it." p. 4)3. 
In short, 'Ilhen the Jorgenson neoclassical model of invsstmcnt 
i s stripped ta i t s bare essentials, the mod21 i s no more than 
a crude ace elerator. 

'23See Feldste'in 8Jld Flemr:üng (1971) who show thc~ ir;mor­
tance of allovnng variations in the cO;:'Jponcnts of th~ "8/p" 
variables. 

~4At th'3 leve'l of the lndivi':ual firo, the multipli::.:r 
effects can be ignored. 

25 S'ee Harberger (1971), esp. pp. 264-267 . 
... 

26 The assumption i s needed for a deri vati on of net in­
vestment and as a part of the fomu1a for the implici t rentaI 
càst of capi tal. Jorgenson claims that the propo:::-tionah ty 
hypothe si sis internally conSl stent and reqUlro::; s a measurr; 
of exponential dscay of capl tal goods. ::<ecently, Kollintzas 
and ?.o'.vley (1980a) have sho'Nn that the assumpti on i s :"lot 
necessary for the rierivation of net inves-C;i.lent nor the iUlpli­
ci t rental co st of capi tal. 

27See Feldstein and 200-;; (1971) j ::;~sner (1972); also 
F:;ldst~in and Rothschild (1974) for an irr.Dortant th ôoretlcal 

, ,discussion of Jorgenson' s :::,<::!placement invêst:nent :'unction. 

", 28There is a 'Nider dimension ta "'che problem 0:' lags in 
the neoclassi cal mo de1 of inv~ stment. ~r erlove (1972) argue s 
that Jorgenson correctly recognises the role of lags in the 
investment ,process, but !"le> superimposes th'Om on a static theory. 

In the model described above. the :'larginal condi tions 
obtained in equations (3.6) and (J.7), repr9sent a co:npara­
tive static equilibrium. position. In a dyna'llic .vorl:::., flrms 
ar~ not able to adjust instantaneously to ,their desired capi­
tal ,stock; there are usually constraints during the adJust­
ment process. Jorgenson 'adds th·:: constrai nts aft-?r deri ving 
equation (J. 7), but the con~traints should have bC2n added. 
into the ~)rofit maxirnisation"p:cocedure. Goul::: and ,'laud (1973) 
characterize -:;his approach as a mix~ure of "opti ma~i ty con­
ditions fror.l comparative statics \vith '.'Ihat :n ontimal j1\ a 
dynarnic setting. n, p. 33. La ter wri ters have at ~empted to in­
troduce adjustlent costs explici "',;ly into ~helr r:.odels. See 
for exa.":1ple .9. Tread ... "ay, "On ~ational Sntrepreneurial 3e-

\ 

haviour and -:he :::emand for Investmen"t, Il :1e'J'iew of ~conomic 
Studies, vol. 36, 1969, pp. 227-'259 a.'1d R. :ucas, "Opti:nal 
Investrlent policy and the ?lexi ble Accelera-cor.," International 

\:2:conor.1ic R<;vi~'v, vol. 8, 1967, pp. 78-85. 
\ 
\ 
\ 

________ A-______________ ~' -~ 
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29Some aspects of the role of fi~ane~al variables in ~he 
neoclassical Dodel of inv~stment ar~ deal~ with'in SectIon rv 
below. 

JOrn a strict sense, ~oen's model of investment belongs 
ta thé~ discussion af accelerator and related models. However 
Caen's moè.el includes elements cornmon ta th':? basic neoclassical 
madel of inv~stment. One such ~lement i8 the user co~t of 
capital variable. Coen derives the term using an incremental 
appraacn.. while Jorgenson deri ves the expression using op'timi za­
tian techniques. 

, JlSee Goode (1955) for an excellent discussion 0: th2se 
effects. 

J2See equation (}.27) below. In Caen' s approach the 
speed of adjustment depends on financial factors. Other 
sau~ces of adjustment costs are: supply constraints; changes 
in labour conditions. See Breehling (1975), Chp. :V for a 
discussion of the firm \'Ii th adjustment costs. 

JJCash flows are def~ned as after tax profits plus depre-' 
ciation cha~ges for tax purposes. 

J4 ' In Jorgenson' s model, the, priee of labou:,:, does not 
affect the desired capital stock. 

J5Although Coen derives hls "C" in a different manner th9 
"C" is equivalent ta sorne versions of Jorgenson' s. 

J6Hal1 and Jorgenson (1969) suggest that these questions 
belong to a general equilibrium model. They are mainly con­
cerned 'IIi th partial equi,librium ·arialy-sis.'" 

J71n sorne instances the accelerator model is réferred ta 
as a fixed factor proportions model, compared to the nèoclassi­
cal model of investment in \'Jhich factor proportions are vari­
able. 

......".p 

J8If ,.u..= l, equation\~J.27) yi~lds the same results as 
th~ simple accelerator. Cnèpery (1952) ~inds that ther9 is 
a close correlation between the rate of gro',vth of an industry 
and the value of fo. The rapidly growing industries have 
high Val-\À,6S of}l- (':;'6.0.9 for public utiliths i5 his'saInpls). 

J91 f K i 5 measured in terms of capaci ty i. e., no~al 
operating è~pacity, (but not necessarily maximum capacity ob­
tainable) then equation (3.29a) relates p~rcentage changes in 
capacity to a measure of capacity utilization. Chenery fits 
an equation of the farro of (J.29a) ta a number of industries 
for which capacity has ~ ~eaningful definition. 

,40To obtain the Koyck transformation equation (3. JO) 
is lagged for one period. 

/> 
,/ 
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(1:-'8 )201J + • • ~J 
(J.JOa) 

1 

(1 :..~ )(K t - 1 ) =ote,LT1-e)Ot_l + (l_$)20t _2 +'(1-~)JOt_3 

T •• .J / (J. JO b ) 0' 

f 

Subtracting (J.JO) - (3.JOb) 

Kt - (1 -s )Kt - 1 =""6 0t 

or 
\ 

Kt =~~ 0t .,. (1 - ~ )K t _1 

and 

Since 

Kt - Kt - 1 from (J.25a). 

Hence 

41The assumption is the s~~e as the proportionality 
hypothesi s :.i scu ssed above. 

1 

42See 'Evans (1969), pp. 84-86. 2arlier ~ckaus (1953) 
a1so pointed out the similari ty between va,rious forms of the 
accelerator princip1e. 

4JThe statement above closely fo110ws Eisner (1960); 
~isner (1978), pp. 4-5 sets out a formal statement of the 
theoretical rationale for his use of the flexible accelerato~. 
In this statement he adds another constraint to the maximlsa­
tion process--that i s the co st s of obtaining u s:::ful informa-

. tion and adjustment costs. The~e are no inconsistencies be­
tween the two approaches; the factors 'I{hich' prevent inst.an­
taneous adjustment--e.g. costs of planning, supply constraint~ . 
--fall into the general category of ad-justrnent CQsts. See 
Ei sner and Strotz (196j). , 

~4Sisner (1958), "The Permanent Incarne Hypothesis: 
Comment," American Economie Review, vol. 48, (December), pp. 

',' 

------------
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972-990 noted the màthematioal similari ty between the flexible 
ace elerator and Fneàman' s permanent income hypothesi s. 
Eisner (1967) discusses the theoretical similarities of the 
two approach~s. A Driori, one cannat say how long is "per­
manent;" firms may need for a year to 18 months befor~ they~ 
decide changes in demand are not temporary. 

45Eisner (1960), p. 6. 

46zq\lation (J. Jl)' 18 the flexible accelerator wri tten 
in the form suggested by Koyck. For estimation purpO'6es, 
equation (J.Jl) is preferred because there are not many co­
efficie~s ta be estimated. For if we substi tute for kt-l 
into (J. JI) there wi~l be a numbeF of"" oeffi cj, ents of tl'ie 
form (l-~ )3, (l-~) and sa on. The estimation ,o_f these 
coefficients introduces many' prob1ems. '. \ '.! 

47Eisner""'(1967l, p. J64~ ~siner reeognises that the 
use of proxy variables for expected future values could 
lead ta errors or mi specifi cations. He has done ext'ènsi ve 
work using sales expectations and reali zations data from 
the annual r,~cGraw Hill capi tal expendi ture surveys in the 
Uni ted States. In sorne instances he ineorporates the data 
Liüo his invsstment equations. See Sisner (1978), Chps. 2 
and 7 for exampl e . 

48unlik~ Éisner, ~r:eyer and Kuh (1957) find a signifi­
cant raIe for pro fi ts in the investment decision. But as 
Kuh (196J) notes, if manufacturing firms use markup priees" 
profi ts and sales have q linèar relation. Hence o1').e would , 
not be able ta di stingui sh easily between profits and sales 
formulations of the accelerator. 

49Eisner recognises the importance of financia1 variables 
but he insists that movements' of invest:nent demand are dom'ina­
ted by changes in fin?-l demand. See 3isner (1978), p. lJ: 
"1 accept in principl ~ the raIe of rela ti ve priees and factor 
costs in àetermining 'àesired capi tal stock a..'1.d hence in i!1-
flueneing the rate of investment. At the same time. l view 
this role as decidedly less significant empirically' ln 
business investment than that t>f expected ds=mand, sales al'1d 
output. " 

1 

• ... __ ... -------_ ...... ----------_._---------
,~ 
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) 5°-;-.1' ntner (1967) t "'h t ' Id f f t ~ sugge s s 1" a ev,=n ln a wor a per ee 
certainty, one needs to look beyand th2 aCQc;lerator type 
model. "Ta rely on unaugmented acceleràtor-type ma dels as an 
empirieal1y adequate representatiûn of ~c;al investmerit be­
haviour would be to act upon a pr'3sumption that changes in the 
financia1 markets ... are uni formly ignored ':Jy aIl business deci-

·'·sion-makers." .:0intner (1967). pp. 219":'220 . 

.5.lSee Gratton' (1'979) for rec ent trends in r::anada. 
" , 

- 5;/~eyer and Kuh assume that fi::-ms know their der'land curve 
ahd distinguish large shifts in demand: "where the marginal 
efficiency of capital eou1d bgeome sa high ,that the firm ',vill 
go ta outside sources in order ta finance the highly profi t­
able investment opportunities." p.r.20J. In contrast ~isner 
considers "permal'!-ent" chang~~ i-n-~nd. Sorne time must e1àpse 
before firms r'=lcognise thÇlrt th~ increases in d,emand for their 
output are not temporary .. ' There are no detai1 ed di scussi ons 
about whàt pe~iod of time cansti tutes the ",short run" or the 
long runj but one cmay take the short run to be a peribd of 
at 1east three mooths ta a year, and the long run three, to 
four years. 1 . 

53 ' Lintner (1956) hypothesizes that fitms follow a stab1e 
'dividend poUcy. Firms use "targe't" payout ratios of dividends 
to current earnings, which :,vou1d be paie: almua1ly if earnings 
remained re1ati ve1y' constant. An adjustm'ent factor allows 
for changes in dî:vidends towards a new target ratio .in th~' 
face of higher current earnings. Once the di vidend d'3d sion 
i s taken, other decisi ons suen as the financing and invest­
';lent decisions follo\". Lintn2r' s ~odel i s cIo sely connectep 
ta the Dhrynes-Kurz model fi scussed be1\w. '. ' 

54See Duesenberry (19 8) :2special1y Chapt er Fi ye. 

55Di stinctions between financial and other va~i ables 
become hazy at ti:nes-- especi a11y when one consi ders that 
finance i s needed ultirnat~~y to transforrn in;ve stment plans 
into actua1 physical eapi tal: ) 

56Some of th~ other models not considereè are: Q :1. 2es2k', 
"Inve stment by :1anufac turing Fir:ns: .~ Quarter1y Tine Seri es 
Analysis of Industry DataI" Review of Economics and Statistics, 
va)., 48, no. 3, August 1966, pp., 322-33),;. lil. ~vans, '::~ 3tudy 
of Industry Investment Decisions," neview of 2conomics and 
Statistics, vol. 49, no. 2, l'.1ay 1967;" pp. 151-164; ,'l.H . .c.,. 
Anderson, Il 3usiness Fixed Investment: A :'larl'iage 0-: ?act and 
Fantasy," in R. Ferber (ed.), Determinants of Investment 3e­
haviour, Columbia University Press, New York, 1967 .. , , 

57Jleyel;' and G1abuer (1964), p. 250M • See al sa the 
~uotation from :::i snGr a..'1d 5tro"tz (196~) r-=produced 9n 'p. 93 . 

. 58 .-'1. h f' \ " f "h :::'intner (1959) .... lSCUSSGS t e 1!\anC1ng 0 0 e ::loè..:;r':". 
corporation. 

{ 
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59H'arkirts and Walsh (1968) present evidence for' firrns in 
the Uni ted States manufactur'ing sector. SU,lli van (1974} 
contains a description of different :nethods of finance usee! 
by Canadian firms. Sullivan' s article is descriptive rather 
than statistical in nature. Data from ,Corporation Financial 

; Stati stics (Sta~i stics C?flada. Cat.: 61-207) provide an in­
dication of changing treW'ds. For example, betv"s-2n 1965 and 
1975, the ratio oi' equ1ty ta capital employed in the manu­
facturing sector has fal19n steadily from 72% to 6.5;~; the 

'," 

ratio of net long term. debt to capi tal employed has gro'Nn from 
13% to l7;~. See also Gratton (1979) and "Recent Trends ,in 
Te?:,m Financing in Canada," Sèonomic Review, vol. IX, n01 3. 
[Yiay-June 1979, The Provincial Bank of Canada. For another 
interesting approach see ft!eir Tarrari, Sorne International Com­
parisons of Industrial Financing: A Study of C ornpany Accounts 
in the U.K.! U.S.A., Japan and Israel, Technicopy Ltd .• England, 
197,7. , 

6üLeaiing as a method of financing investrrient has grown 
qui te a great deal. Th~ 1972 Canadian Federal Budget recog­
nized the growing trend towards leasing capital equipment. 
The budget allowe'd assets vlhich were leased ta be elig.a..ble 
for capital cost allowances. In 1976, because of abuses of 

tthe system, t~-[avourabie treatmént, was modified. New regu­
lations limi t capi tal co st allowanc ~ s on the leasing of I:love­
able property ta incarne earned from leasi,ng. S ee M, ~1iller 
and C. Upton, "Leasing, Buying and the gpst of Capi tal Ser­
vices," Journal of Finance, vol. 31, no. J, June 1976, pp. 
761-786, for a theoretical discussion of the lease-buy d'3ci sion. 

61See footnote (53) above. The concept of a target pay­
out ratio wi th an adjustment factor for higher earnings i s 
expressed algebrai cally: 

yvhere 
A Dt = di vi dends o-f the current year minus 

" 

of the preyious year 
, 

Pt = current after tax profits in period 
\ 

C = speed of adjustment coefficient 

r = target payout ratio 

• a = constant term* 

Ut = random ~rr.or 

dividends 

t 

*The constant "a" is not consistent with Lintner' s view of a 
stable di vidend payout ratio', For if Dt -1 = rP t then 

"\ 
',. \ 

1 
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ilDt = a if a 1 O." Lintner notes that .the constant tta~1 will be 
zero for sorne firms; and in ..general if a.> 0 i t reflects the 
greater reluctance of firrns toreduce than to raise dividends. 
iVhen. the dividend model is fitted to emp~rical data, tradi-" 
tional tests of significance' will indicate whether the" ait 
term\. i s large relative ta 'i ts standard errer. 

r 62Dhrymes and Kurz vi 2W di vi dend behaviour slightly 
differ::n"j:;ly from Lintner. They vi ew inve stmen t and di vi dend 

'wutlays as competi ti ve. In ,the short run at least, Lintner 
sees ~'cash divïdend payments ... a top'priority' claim on funds." 
Lintner ~ (1967), p. 229. For anather contrasting vi ev/ see 
Modigliani and Mille)J (1958). Their po si tion i s di scussed in 
the next sec~i6n ~ 

63Kuh (1971) takes a similar posi tian but he prefers 'to 
estimate the three equatians as single ones, not as part of a 
system. 

64 A careful perusal of the Annual Reports of most cor-
porations provides considerable evidence to support this point. 

65por purposes af brevi ty, the following discussion does 
net include any proofs. Detailed Noefs can be found in, the 
original article s 1 Modigliani an _ Miller (1958,; 1963). See 
also King (1977) and Nickell (1978), esp. Chps. 8 and 9. 

66The special assumptions are: perfect capital markets; 
no taxes; no transactions costs; individua1s and firms are 
free. to borrow and lend at the sarne rate; no bankruptcy; 
static expectati ons. 

67For an ~xposi tion of the "tradi tional'~ view see Durand 
(1952). See also T,IJeston (1961) and Lintner (1962) for a 
discussion of sorne 'of the issues. 

68See the r'8adings in Archer' anà D' Ambra sio (1967) for 
an introduction to the original Modigliani-Miller articles 
and other p~rticipants in the debate. Also Solomon (1959). 

69See Stigi1itz {1972); Baron (1974, 1976); ~Smith (1970: 
1972); Hagen (1976). These studies set out the special con­
ditions under which the Modigliani-rvIiller theorem i§Jvalid. ' 

70See also Davenport (1971) and Glyn (1973). 

71See especiaÜy pp. 184-185 and pp. 2~2-214. 
r 

72See Nickell (1978), p. 167 where he insists that capi­
tal markets are inherently imperfect. He b.eli eve s that the 
concept of perfection of capi tal markets in an un€ertain 
warld Ieads ta ab surdi ty. 
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73See Sti~ili tz (1969) in partiqüar .. 

74por 
bankruptcy 

example firms m~st face the l o gal consequences of 
hence they cannat issue debt ad infinitum. 

75See King (1977): pp. 152-161. 
1;\ 

,76viekers (1968) as weIl as Vickers (1970). Vickers 
builds on the early work of Lange (1936) on the place of J'joney 
capital in the theory of production. Traditiona1ly micro­
production theory'is cancerned with output and ignores ~actor 
priees, questions of capital investment and financing. In 
Viekers' approaeh firms maximize a profit funetion subj ect to 
a "money eapi tal availabili ty constraint." The maximization 
process determines optimum values of production, capi tal 
investment and finance. (Note that money is a constraint 
and not an input in the production function and consists of 
ei ther debt or equi ty capi tal. ) ,.. 

77The procedure i s consistent 'IIi th the Î/10èigliani-i'/iiller 
approach which Jorgerrson adopts. Seê Jorgenson and Siebert 
(1968b). p. 1124. 

78Seo' Jorgenson and Stephenson (1967). The cost of 
capi ta1 is defined as the ratio of corporate profi ts after 
tax and net monetary int(.?rest to the value of all outstaJnding 
securities. The outstanding securities consist of debt and 
equi ty capital. 

79rn Lintner (1967) the cost of capi tal variable is 
measured by the difference between retained earnings and long 
term debt as a ratio of the total value of the firm. The 1 

numerator reflects the fact that firms may use retentions ta 
retain debt. Anderson (1964) and Dhrymus and Kurz (1967) have 
measures of short term liquidi ty as a determinart,t of investi 
ment. 

80The Un).ted States: H. Liebling, U.S. Corporate Pro­
fi tabili ty and Capital Forrnatign: Are Rates of Return 
Sufficient? pergamon Press, 1980 and the refGrences ci ted 
therein. The United Kingdom: "The Cost of Capital. Finance 
and Investment." Quart erl Bulle tin of the Bank of En land, 
vol. 16. no. 2, June 197 , pp.'19J-20. Canada: Departrnent 
of Finance, Rates of R eturn anc. l nvestment Profi tabili t;r, 
Ottawa, April 1980. 

81 See for example Quarterly Bulletin of the Bank of 
England j op. ci t., pp. 203-205. 

82'Dobin (1961,1969); Brainardanè Tobin (1968). See 
?lso He11i, .... e11 et al (1973) fo~ a related approach. 

83For a recent empirical a~Plication of the q-theory 
approach, see Tobin and Brainar~ (1977). Grunfeld (1960) uses 

, a market value approach. but in! hi s model 'the market value of 
the firm is a proxy for expected future profi ts. 

1 
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CHAPTER FOUR 
ç, 

THE CHOICE OF AN INVESTMENT MODEL AND 

CANADIAN STUDIES OF INYESTMENT 

I. INTRODUCTION 

In the previous chapter we presented a concise review 

of the main theori es of investment behaviour. ~rese tlteori es 

have formed the basis for empirical studies of i(vestment and 

tax incentïwe policy.l The neoclassical theory of investment 

has been applied most frequently in empirical studies; in 

Gontrast the flexible accelerator and liquidity the9ries have 

limite~~al for most researchers. 

For the most part the empirical studies of investment 

behavipur fall into two categories. At the J>ne extreme are 

'1: , 1 

/ 

the studies which may be characterized as "conclusion-oriented:.,2 c, 

In this method of approach, researéhers have a specific' policy 

conclusion in view and their quantitative research is directed 

towards obtaining support for the objective) At the ether 

extreme are the highly sophisticated models which are designed 

primarily to introduce new econometric techniques. 4 Given 

these two extreme s there i s a need for different types of 

quanti tative studies. 

Recent cri tici sm5 has focussed directly and indirectly 

on the gaps to be found in quanti tati ve research on tax 

policy. It is possible ta isolate one persistent theme in 

86 
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the criticisms of curren: research. There are repeated 

suggestions for more disaggregated studies on investment and 

tax policy: The call for more sector'studies is especially 

valid because tax policy changes are directed increasingly 
- 6 towards very narrowly defined ,sectors. 

There are sorne advantages which arise from studies of 

narrowly defined industry groups. The knowledge gained from 

these ~tudies is more than can be gained from those 'Nhich 

deal with broad manufacturing aggregates. The studies can 

concentrate on a complete analysis of the group of firms and 

the way in which incentives affect the group~of firms. Final­

ly, while the results of sector studies may not be easily 

applied to tot~l manufacturing, they may serve as a reliable 

guide to future tax policy. 

Our aim in this t~esis is to fill part of the gap be-

tween the two types of studi e s mentioned above. l'le elect, 

therefore, to analyse two subsectors of Canadian rnanufacturing 

anl to determine sorne of the effects of tax incentive policy 

on the settors. The sectors chose'n are iron and steel and 

pulp and paper. In our choice of a model of investment, w~ 

have not been guided solely by theoretical considerations: we 

have allowed pa st experience of the industry as weIl as 

institutional featur~s in the Canadian economy to determine 

the choice. 

The rest of the chapter is devoted to a review of two 

Canadian studies of investment behaviour and a more formaI 

statement on the choice of the inv~stment model. The chapter 

'\ 
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cIo ses wi th a description of ohe of th~ manufacturing in-
1 ~ 

dustries analysed in Chapter Rive. .. 
.. 

II. CANADIAN STUDIES 

Canadian econometric studies on investment behaviour and 

tax incenti ves follow the general trend and use one 'vari ant 

or another of t~e neoclassi cal model of inve stment. Thi s 

section looks briefly at two of these studies7 --McFetridge 

and May (1976) and Harman (1977). 

McFetridge and/May (1976) make aàjustments8 to the basic 
1 
1 
1 

neoclassical model of investment and apply the model to 

Canadian data. They di scard the assumption of a ~articular 
industrial structure (perfect competition); and they assume 

that firms minimize costs subject to an output constraint . 
. 

When firms minimize costs the marginal conditions eX:I?licitly 

include a component for labour services. 9 Despite the ad-

justments the model retains the fundamental elements of the' 

neoclassical mode1 and the resu1ts obtained reflect this facto 

For the 1951-1955 period, th~ researchers find that tax in­

centi ves aI}d policies took a longer time ta work than the 

authori ties'-..anticipated--" our model indicated that no effect 

will be fel t f~? the fi scal year of the measure aild that the 

modal impact occurs in the third year. ,,10 Thi s re sul t i s 

characteri stic of each incenti ve policy which McFetridge and 
~-$ 

May ~e for the postwar periode 
, , 

Harman (1977) rejects the neoclassical approach of Hall 

and Jorgenson as an unsatisfactory framework for the evalua-

tian of Canadian incentive policies. One reason for the 

t 
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rejection is the long run nature of the neoc1assical invest-

, '" 
ment mbdel, while tax incentive policy in Canada 18 essentially 

of' a short run nature. Harman prefers to work wi th the Coen 

Il model. The Barman study examines cash flow and timing 

ef'fects of C anadian poli ci es. There is also a discussion 
• 

of the cost of tax incentive policy, a subject not treated 

in the McFetridge-May paper. 

For each major tax incentive, Harrnan discusses the pro-

gram wi th reference to: change s in impli éi t rentaI pri ces, 

revenue changes and timing effects. Three timing effects 

are di stingui shed--a gene raI timing effect, a time constraint 

ef'fect and a termination date timing effec.t .12 The di stinc­

_ / tions are interesting in' theory, but in practice are mor~ 
\ 

di!ficult to capture separately. 2vidence presented in 

Chapter Two (in the discyssion of, the policymakers' model. 
/ 

See pp. 28 to 30 above) Isuggests that firms do not immediately 
1 

react to tax policy chahges. Firms must wai~ until official 

Regulations and Inte'rpretation Bulletins are published to 

ascertain their eligibili ty for tax concessions. The period 

between the announcement of a tax policy change and publica-

". ~ tian of the Regulations i s one of uncertainty. Therefdre i t 

i s not surpri sing that McF etriage and May find induced inve st­

m'ent occurs wl. th a three year lag. And Harman i s not qui te 

correct when he cri ticizes the findings and consider them a 

direct resul t of the use of di stributed lag models. lJ 

If tax incenti ves are to a.1ter significantly the time 

path of investment, the incenti ves mu'st not be subject ta 

.. 



90 

, . 
uncertainty. Prier to 1974, there were no guarantees that an 

incentive weuld net be suspend~d before i~s original expiry 

14 date. r,tfuat i s more important i s the state of firms' ex-

"- . 
pectations about fûture demand. FIrms will be more i~uced 

to install new capaci ty if future expectations are buoyant" 

rather than to take advantage of small t~x savings. 15 

Harrnan' s resul ts on the cash flow effect are not ur1-

expected, because of the small tax savings. Harman finGs 

that investment expendi tures were abou t 1% higher as a re sul t 

of the increased cash flows of firms after the 1972 tax 

changes. Sorne of the reasons cited for the limited success 

of tax incentives are: the difference between the tax de-

fini tion of an eligi ble asset and the tradi tional defini tion 

which fOrIn the basis of data col~ection; eligi ble as sets aré 

a small proporti on of total assets; firms may not have enough 

taxable incorne. 

Harman is yery successful when he matches the costs of 

tax incenti ves wi th \he increa~ed investment arising from the 

incentives. 16 For ex~ple the 1972 tax changes are estimated 

ta have generated $J13.~. in new investment. The policy 

cost the Federal Government an estimate~ $S68.5m. in revenues 
, 

foregone. These figures cast serious doubt on the efficiency 

of tax incentives\and underline the need for tax expenditure 

budgets. The firsb\ official estimates of Canadian tax expen­

ditures' ~ere publishé.d in December' 1979. 17 The estimates 

have stimulated rnuch di scussionl8 and are considered in more 

detail in Chapter Six:. 
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The Harman stldY is an interes-ting 

Hall-Jor"genson a~ptoach to measuring tax irlcent'i ve 'p 
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he 

The study highligh s the importance of the càsh flow eff~ct 

in det~rmining the speed of adju stment. In contrast ta pre­

vious studies, Har an is one of the first to apply a type of 
~"i 

benefi t-co st an~ly\lsi s to tax inc enti ve poli ey. 19 

III. THE CHOIC~ OF AN INVESTMENT MODEL 

A properly s 1 ec ified investment model i s a nec essary , , 

prerequi si te20 ' fo an evaluation of tax incenti ves. In the 

previous chapter. we reviewed the neoclassical and non neo-

classical models f investment. The neoclassical model of 

inve stment was cri ti ci s'ed because of the problems related to 
.. ' 

the inner workin s of,the model. Briefly the problems were: 

the choice of. a OObb-Douglas ,production funetion and the con-
1 - ,-

venient re~lts thiCh fOll~w ,the choiee; the treatment of 

replacement inve tmenti he assumption that ou·tput is exogenaus 
1 

ta the model. l'he theoretical pro)Slems are concerned wi th 

the internaI corysi stency af the neaclassical model. One can 
• 1 

al so cri ti ci se Ihe 
work. The mode reli e s 

ssi cal model outside i ts own frame-

n assumptions af perfect foresight,21 

perfect competi tion and perfect capi tal markets. "'­The assump-

tians are unrealistic when applied to Canadian and other 

. 22 eCOnOID1.es. 
, 

On theoretic'al and on empirical grounds, the 

neoclassical model is rejected as inappropriate for explaining 

investIpent behaviour in Canada. 

In general two features distingui sh the neoclassical and 

non neoclassical models ,of investment . The non neoclassical .. 
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models--the accelerator and liquidity models--identify differ-

ent variables as determinants of investmenti and the link wi th 

tax policy is not as clearly defined as in the neoclassical 

madel. Eisner's ve~sion of the flexible acce~erator suggests 

that the"appropriate tax incentive policy wauld be ta stimu­

late the demand for output produced by the capital using in-
1 

dustri es. In one version of the liquidi ty rnodels--~!leyer and 

Glauber recommend tax policies to change over the business 

cycle; truc ineenti ves that would inclrease consumer demand in 

the èarly stages of cyclical upturns and a reduction in cor-

porate taxes early in the dawnturns in arder ta increase cash 

flo1ws. 
f 

1 The non neoclassical models of investment examined here 

ar~)lcamPlementary and not competing theories of investment. 

Th~ flexible accelerator examines investment in terms of real 

f~ctqf~\ for Eisner believes that sales variables are a good . 

prox~'f~r expected output. The liquidity models stress the 

role of finanèial facto'rs which affect; the investment de­

cision. The Dhrymes-Kurz model provides an appropriate frame­

work f'or investigating investment behaviour in an economy. 

The Dhryrnes-Kurz model provides the basis for our examina-

tion of the effects of tax incentives on investment in Canada. 

The three main reasons for choosing the model are the following: , 
first, the model highlights the interdependent nature of in-

vestment,' dividend payments and financing decisions. The 

mutual determination of the three decisions is an attempt to 

integrate the theory of investment with the theory of business 

.1 
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finan~e. This approach is more realistic than the approach 

of the neoclassical model of investment. In the neoc1assical 

model of investment, the raIe of finance is compressed into 

the implicit rentaI cost of capital variable. 

A second reason for the choice of the Dhrymes-Kurz model 

is the attention paid to different sources of finance. Wi thin 

recent times, firms have had a wide spectruin of financial 

choices available ta them and th~yutilise the differ'ent 

choices. The present position is in direct contrast te that 

in the immediate pastwar decade. For example Dhrymes and 

Kurz's econometric study found evidence of the reluctance of 

firms to borrow externally. Despite its popularity and 

sophistication the Jorgensen neoclassical model cannot hand1e 

the diff~rent financial arrangements found in the rea1 world. 23 

Finally the Dhrymes-Kurz model and other non neoclassical 

models are ~essentially more flexible in approach than the 

neoclassical model of investment. The flexibility is due ih 

part to differences24 between the methods of theorizing. 

The non neoclassical models of investment have a closer connec-

tion to behaviour in the reàl world. For these theorists: 

the th of investment is a living and 
deve10ping ing, and we have ~earned as 
a methodologi prin iple to 'welcome the 
feedback of em irical studies on the theory 
to be p.!'omoted. 

--E sner and Strotz (1963), p. 61 

The models portray how firms b have instead of how they 

ought ta behave. In direct contrast, Jorgenson's model ref1ects 

abstract theorizing without references to institutional 

realities. The abstractions from rea1ity cause severe 
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diffiéul ties when there i s a mov'ement from theoretical model 

building ta empirical tests. 25 The difficulti es are well 
... 

illustrated wh'én one, examines the experience of the Canadian'~ 

steel industry. 
-l. 

The steel industry i s an imp'ort8;nt capital goods industry 
\ 

which exerts great inf+uence on other sectors 'bf the economy. 

For exâmp1e priee cchanges in the steel industry have reper­

eussions on other industrial sectors. The steel industry is 

cyclical in character wi th wide swings in demand for i ts out­

put from the steel usink industri~s. 26 The behaviour of the 

Canadian stèel Ilaker i s ~ha~acteri zed as follows: 
.\ \ . 

const~tly facl. g., the dllemma of whether or not 
to increase cap city, and if sa when, in order 
ta expand'his.ID ~t coverage ta take in part , 
of the domestic ',t el market serviced by imports. 

--Ste,,;l Pro,' s In uir (ottawa: Information 
Canada,' dtober 1974), pp. 140-141. 

The a'bove description SUgg~,1 ~\IS the following patte~n of be-
l ' • 

, \ 

haviour: the iridustry incr ~sed capaci ty ta accommodate the 

are assigned twd basic raIes: ~ to ,provide for peaks in demand 

over the' cycle and to provide teel goods whose domestic pro­

duction i s not economically feasible. In Canada, capaci ty . 

utilization ratios are generally high and evidence of the 

high ratios i s presented in Chart II below. Over the postwar 

period, the steel industry also adapted very quick1y to 

technological changes27 in the production of st-eel. Much of 

the investment which occurred was the replacemént of old 

machines wi th new and better ones. Clearly inv~estment 

.. 
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, 
o 

One method of capturing the cyclical fluctuations in -de-

'" ' 
d f t l · t l t th" 1 t man or s ee ~s 0 p 0 percen age c anges ~n apparen con-

. 
sumption of steel and percentage changes in Gro ss National 

. 
Product. The chart i..a taken from Appendix r: of th.e Steel 

)?rofi ts Inquiry. The problem of aggr'egating' 'different cate-, ~ ~ ~ 

"'" gories of steel output is solved by converting o~put of steel 

into equivalen~ units of'raw steel. 

rt demonstrates the wide swings in demand for '. ,; 

n 1950 .8.!l d 1968. Since then the wide fluctuations 

Som~'of the rea~on~ for ~he stability are: 
" 

growth in the C:;nadian ec'onomy; the decline in .. 
intportanc"e of steel relative ta other capi tal goods: 'increased 

/ 

use of substitutes for steel in many areas of ~he economy. 

The dat.a for the p8riod 1974-l~978 are bas'ed on a different 

-rneasure of apparent ~onsumpt~on LSee: The Steel Market i~ ., 
, ~ 

',1978 and The Outlook for J:979. OECD. Pari s. 197.27. Apparent 
t ' -

, 
consumption iS,measured in tons of ingot equivalents. Changes 

o ' . 
'1-ri G~oss National Product ar'e derive'd' from data in, Economic 

" R ev1ew, Department of Finance, ottawa, 19S:0. 

n , 

/ .. A 

, , 
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Notes to Chart-II 

The chart shows the decline in the share of ,imports i~ 

apparent[consumption of steel from a peak of about 40% in 

the 1950' S to '20% in the ear1y 1970's. The cyc1ica1 peaks 

in the curve correspond to peaks in the consumption o,f steel 

during the periodl 1951, 1956, 1959, 1965. 
'a 

The data on capaci ty utili zation consi sts of t .... u.--....-.. . , 

joining seriesa of capaci ty ,utilization ratios. If "normal 

usage is taken to be 85% ta 90%~ the chart c1early demon­

strates that for ,JPany periods between _~~50::J9,7Jr-~irms have 
_ _ _____ Il ~--

been operating above the normal ratio. 
r 

t 

aThe data on capacity uti1ization derives from: de Melto 
(1970), Tabl~ 5-4 for 1950-i96JI and Table 5. Official data 
from Stati stic s Canada o,n capaci ty does not extend as far back 
as the 1950's. 

... 

l ------
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responded to changes in demand conditions as weIl as changes 

in technology. 

The ~experience of the industry suggests a non neo­

classical model of investment as an appropriate model ta 

apply to the Canadian steel industry. In particular, the 

flexible àccele~ator provides a good description of inves~: 

ment wi thin the industry. The evidence28 on lead times wi th­

in the industry suggests a lag of three to four years for the 

investment function. The important techno1ogical improvemen~s 

are difficu1~ to sepa~ate in an accelerator type model. 

Walte'rs (199)) suggests that when technical progress and out-

put changes are high1y correlated, the estimates of the accelera-

tor are biased downwards. , The estimates presented in the next 

chapt,er seem to' be biased downwards. 

\ 

Recent surveys29 a;'d articles on the econometrfQs j 
investment have expressed dissatisfaction with singre-equa­

tion mode1s of investment. For instance Lund (1976) suggests 

a movement away from a single equation framework ta one in 

which there are sequential stages; th,e sequential stages 
" 

wou1d pinpoint the iSSues of simu1 tanei ty" which are over-

looked in a single investment equation; ",Nickel1 (1978) JO and 

Schramm (1972) also make simi1ar comments. The simu1taneous 

equation model provides a useful starting point for this type 

of analysis. 

One limi tation of the analysis in the next chapter is 

that there are no ways of directly measuring the effec,ts of 

\ 

l' 

Il 
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~ax. incentive policy. An alternative approach is to consider 

the elastieity of investment with respect to a number of 

variables. The elasticities serve as an useful guide,to 

polieymakers. Shoup (1972) is correct in painting ta the 

o difficulty of extracting quantitative answers on ,this Qub­

ject. 31 He believes that the aims of sueh studie-s are tao 

high; instead he suggests more micro researchJ2 is needed ta 
, 

reveal associations which may prave useful for poliey guidance. 

The models of investment which are fitted in this thesis to 

the data for firms in two industries are a small contribu-

tian ta the research. 

IV. SUMMARY 

This chapter examined two Canadian studies of investment. 

One of the studies is typieal of the aggregative appraach 

whieh sorne commentators have eriticised. The first study re-

viewed found that tax ineenti ves affect- 'investment but only 

after 'a long period of time has elapsed. TPe second study 
('-.., 

is interesting beqause of its benefit-eost approaeh. Harman 
"-

found that the eosts of tax incentives outweighed the bene-

fits of the increased investment. 

In the chapter reasons were advanced for tne choiee of 

an investment model sui table for two Canadian manufacturing 

industries.. The choiee is justified on theoretical and on .. 
empi~ical grounds. The neoclassical model is considerèd 

inappropriate and a simultaneous approach is preferred. The 

simultaneous approach incorpçrates an accelerator type equa­

tion with two additional equations which capture the dividend 

'f 
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and financing behaviour of firms. In the concluding section 

of the chapter a description i5 provided of one of the two 

manufacturing industries. The description illustrates sorne .,. 
empirical and insti tutional factors whichi must be taken into 

account when choosing a model of investment behaviour. 
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FOOTNOTES 

1Bridge (1971) and Jorgenson (1971) review studies'on 
the United states manufacturing sector; Lund (1976) reviews 
British studies; May (1979) surnmarises r'?eent Canadian re­
seareh. 

2 See Helliwell (1978), p. 163. Helliwell suggests that 
this type of research i s primarily eoncerned wi th obtaining 
stati stically significant regression coefficients wi th the 
correc1 signs. 

J The Report submitted by The Tax Measures Review Committee 
in 1975 is an example of this type of research. The Federal ___ ~ 
Government set up the Committee to report on the effects of ~ 
the 1972 tax changes; the results the Committee produeed in­
dicated that the poUcy changes met wi th complete succe9s. 
The Commi ttee also published estimates of increased invest-
ment due to the 1972 tax changes which were higher than all 
other published estimates. See Table 1 of May (1979) for a 
eompari son of the estima te s. 

- 4In actuali ty there are many studies which fall wi thin 
the two extremesi Meyer and Kuh, op. ci t.; Kuh, .Ql2, ci t.; 
3isner (1978) are excellent studies of investment behaviour 
which faU between the two extremes. 

5See Bird (1980); Helliwell (1978) and Shoup (1972). 

6In Canada, the National Energy Program introduced in 
the 1980 Federal Budget is a most recent example; other ex­
amples are the tax incentives which are directed towards manu­
fa~turing and processing firms where "manufacturing and pro­
cessing" has a specifie meaning. See Kneehtel and Penny 
(1973) for a discussion of what consti tutes "manufaeturing 
and processing. Il 

70ther studies are Brai thwai the (1974); Gaudet, May and 
MeFetridge (1976); Harman and Johnson (1978). See also May 
(1979) for a eompari son of the resul ts of these studi es wi th 
that of t~e Measures Review Commi ttee (1975). Recently' 
Johnson and Scarth (1979) show that that in addition to their 
ineffecti eness, the benefits of tax incentives accrue to 
foreigners and to high incom("Canadians, They' insist that 
the relevant tax rate "u" (in ~implici t' rental priee formulas; 
the particular formula they utilise is of the form found in 
equation J.16c above) must b"e the foreign tax rate for firm~_ 
incorporate'd in other countries. Henee aIl calculations which 
use the Hall-Jorgenson approach overestimate the benefits of 
tax incentives. Note that these arguments about the distribu­
tion of the benefi ts of tax policies are not new. The argu­
ments can be found in Ki erans (1960; 1972). 
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8i'.1cFetridge and May hope ta avoid sorne of the critieisms 
of the basic neoclassical model of in~estment by making the 
adjustments. Some of the aèvantages of the cost minimization 
approach are: there is no need to make assumptions about the 
market structure j the elastici ty of the capi tal stock wi th , 
respect to output is unit y only in the case of production 
function with constant returns to scale; relative factor 
priees (ratio of the cost of capital to the eost of labour)' 
and not relative priees (the ratio of the priee of output 
to the rentaI price of capi tal) determine- investment expendi­
tures. See Brechling (1975), Chp. One fol;' -a discussion of 
the advantages of 'the cost minimization approach. 

9See equation (J.ll) above and note thit- th~re is no : 
component for labour services. Coen (1968} also-uses the, 
co st minimi zation technique. Helli weIl (1976) - shows that ' 
under special condi tions the assumption of profi t maximizaJ­
tion by the firm leads to the s~e conclusions as the cos~ 
minimization assumption..... ,-_ 1 

10McF etri dge and May (1976), p. 320. -: J 

11See above pp. 51 e~ seg. Harman finds Coen:s appro~ch 
an "attractive" one beeause: no assumptions are needed afuout 
the production ~unction; firms minimize costs and hence o~tput 
can be included in the investment equations; relative factor 
prices and output are separate determinants of the capita 
stock. 

12The general timing effect is identified as follows: 
firms which intend to add ta their capital stock in the uture 
may do so immediately to take account of incentive polic . 
The effect is measured by eonsidering relative factor pr·ces. 
The relative factor priee is one determinant of the' capi al 
stock and investment expenditure. The strength of the tt'ming 
effect can be gauged by comparisons of preincentive and ost­
incentive relative factor prices. The termination date imin 
effect: firms respond to a policy earlier than they wou d 
because they want to acquire assets before the expiry da e 
of the policy. This effect is measured by comparing dis ounted 
values of capital cost a11owances, with and without the n­
centi ve policy. The time constraint effect: only those cate-' 
gories of investment which can be completed within this eriod 
of time will be influenced by the incentive policy. 

13See Harman and Johnson (1978), p. 702. Here ther 
soma récogni tion that inves,tment may be induced weIl be 
the termination·date of a particular tax incentive. 

/ 

14Al1 tax incentives in existence before 1974 are n 
permanent feature of the tax system. Bird (1980) cauti 
against undue stress on this feature of the system, 
I!no Parliament can bind future Parliaments." p. 20. 
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. l5Theoretically tax savings generated from liberal 
depreciation allowances are viewed as an advantage to the 
firm. In practice the tax savings for the firm are relati vely 
small percentages of an investment pro j ect. Th,~ resul tari se s 
because not everYi dollar of an investment qualifi es for faster 
wri te offs. 

16The calculations of revenues losses are only first 
round estimates. Ta the extent that income and expenditures 
on investment increase, then tax r~venues can be increased 
ih the second round. However as long as investment is growing 
the government can never recoup all of the revenue lasses. 

17Department of Finance, Government of Canada: Tax 
Expendi ture Account" ottawa" 1979. 1 

18See the articles and panel discussion in Canadian 
Taxation, Fall 1979, and a Review of the Tax Expenditure 
Account in Canadian Taxation, Spring 1980. 

19See also Johnson and Scarth (1979). 

20IViany critics (see Fronnf: 1971, p. 1) argue that two 
variable analysis is inadequa~ for quantifying the relation­
ship which exists between tax incentives and investment. ' 
Researchers must go further than merely relating changes in 
depreciation allowances to changes in the ratio of investmen~ 
ta Gross National Product. 

2lActually the perfect foresight assurnption is re1axed 
to account for lags between actual and expected values. See 
Jorgenson and Siebert (1968b), p. 1124. 

22Schramm (1972) found the neoclassical model of invest­
ment unsui table for exp1aining the behaviour of French privat.e 
investment. See also Loranger (1976) and Harman (1977) for 
simil.ar suggestions for the Canadian economy. 

~JThe neoclassical model of investment assumes the exis­
tence of perfect capital markets. The assumption is not true 
for the Canadian economy. The belief that sorne firms do not 
have easy access to capital markets is one reason for the 
existence of tax incentives. See the policymakers' model out-, 
lined above on pp. 28 et seg. 

24 d' f ' _The- lf erences go much further than the arguments of 
Break (1974)e-and Helliwell (1976). Break (1974) suggests that 
the essential diiference bet~een the neoclassica1 theory of 
investment and the opposing theories is that relative factor ' 
priees matter in, the neoclassica1 framework; the opposing 
theori es "while not denying the influence of relative priees, 
assign greater importance to such factors as recent changes 
~n output or sales, future profit expectations, and the liquidity 
position of firms." Break (1974), p. 205. Hel~iwell's (1976) 
survey of the issues leaves a similar impression. 

1 
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25See Gould and ',vaue} .'1973) who believe that almost aIl 
empirical investment models suffer from this type of pro~lern. 
The problem arises from a mixt~re~ of optimali ty condi tions for 
comparative statics and dynami~~~ _ 

261n Canada,. demand for ~~'~-el -:Sing ptl0Ü.ucts has shifted 
from rai1ways to use in consumer goods. The futu-re demand for 
steel will come primar~ly from energy related projects, e,g., 
pipelines. See Chart I. p.E5 and the accompanying notes for 
evidence of the cycli'cal' n-à.fiure of demand for steel products. 

27De Melto (1970) has an excellent discussion of techno­
logical changes in the Canadian steel industry. De ~elto's 
data show that in'1954 the basic oxygen p~ocess (the modern 
efficient method of producing steel) accfented for 7% of total 
Canadian capacity. By 1965 this p~porti n increased to J2% 
of total capacity. A recent study for t e Royal Commission 
on Corporate Concentration (Stud,y No. 19. Corporate Dualism 
and the Canadian Steel Industry: A Background Report) finds 
that for 1~76, 54% of total capacity was of the oxygen furnace 
type, 25% the open hearth furnace and 21% the electric furnace. 

28"The lead tim~:for increasing capacity for making 
steel is four years in the case of a major vertically inte­
grated producer operating from iron ore and somewhat less r 
the limited capacity electric furnace industry operating fro 
scrap." Steel Profits Enguiry, op; cit., pp. 5~6. For a· 
similar statement see also Laing (1973) l ' 

29See Lund (1976) and Nickell (1978) in particular. 

JO See pp. 269 and the corresponding footnote 18. 

,3lShoup (1972), p. 28: ..... it .is difficult to extract 
quantitative answer on which aIl will agree (or alm9st agree) 
as ta the'effects on certain types of investment decisions oÏ 
tax change s made over a period of time." 

32See also Bird (1980), pp. 59-60. 
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CHAPTER FIVE 

'EMPIRICAL ESTIMATES OF ïHE INVESTMENT MODELS 
-----

i 
/ 

This chapter -presents empirical estimates of invéstment 

functions which are based on thè flexible accelerator and a 

simultaneous equation model of investment. The chapter also 

includes a model of dividend behaviour based on the Lintn~r 
'\ 

hypothesi s. The data are for ftirrns in the C anadian iron and 
, 

steel and pulp and paper indust~es for the 1955-1975 period. 
\ 

The values obtai~ed for the parameters that can bé affected 
.4 

by tax incentives will give sorne indication of the possible 

quantitative effects of. these tax incentives on investment. 

s~ction, l c'~ntains a ~~scriPtion of the samples, in 

Section II the results of ~~ slngle equation model of invest­

m,ent. and _the dividend model at'e presented. Section III deals 

with the regression estimates for the simultaneous equation 

model. ~he chapter closes with an examination of various 

ëlastici t\ coefficients. ~ ;~,., . 

I. ESCRIP'Î'ION OF TH:3: TlvO SAMP:'ES 

The sarnpl~ consists of eight firms primarily engaged in 

the iron and steel and pWp and paper industries. The firms 

are selected for two main reasons: the Canadian iron and 

steel sector i8 an important capital goods producer and nas 

the added advantage of being almost wholly Canadian owned;l 

106 
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the pulp and paper firms are al so important export indu stri e s 

with roughly 60% Canadian ownership. Both industries are 

hi ghly capital intensive and earn large amounts of capi tal 
, 

cost allowances. Tables l to 4. contain information on the 

contribution of the two sectors to manufacturing activity. 

The tables present data on investment expenditures, capital 

co stt"8.llowances, sales and book profi ts in the two sectcrs. 

Together the two sectors account for an average of 30% of 

manufacturing investment, 25 tOI JO%2 of ~arned capital cost 
~ 

allowances and 14% of sales. The two sectors contribute 
" 

substan,tially to manufacturing activi ty in Canada. 

The three firms chosen from the steel industry are the 

largest integrated producers of iron and steel and account 

for 75% pf output wi thin the industry. Unlike the ptilp and 

paper industry, the steel industry is highly concentrated and 
\ 

oligopoli stic in' nature. Al though the non-integrated pro-'" '-, 
ducers account for t~~est,cif domestic steel output, the 

--' group consists of a heterogeneous collection of firrns. 3 The 

three integrated producers form the core group of firms from 

the steel industry. 

The other five firms"are those engaged in the pulp and 

paper industri es. The pulp and paper; industry provides an 

interesting contrast to the ste'el .industry. The industry is 

less concentrated, has substantial foreign ownership and is 

very dependent on export earnings. Firms in the pulp and 

pap.er industry are very sensi ti ve ta exchange rate fluctua-

t
. 4 l.ons. Chart II below is an historical series of the value 



\ 

( 

108 

of the Uni ted Sta1îés dollar in terms of the Canadian dollar . 
. 

SOIDe firms' specialize in newsprint, others in lümber, paper-

board and paper products. Contrary to the ex.per~ence in the 

steel industry, the pulp and paper f.irins did not experience 

great technolagical changes during the postwar peri ad. Capi­

tal equipment is extremely old5 and needs subst'pntiai amounts 
, , 

of rèpair and maintenance. In addi tion firms have been con­

cerned with the installation of pollution control equipment: 

in Many instances rfirms have preferred 'to increase the capa-, 

ê;ïty of exi sting equipment rather than ta ~9uild rtew mills. 6 

Although overall the sample we ended up with consists of 
" 

on~y eight firms, the choice of the firm as ,the ,uni t of analysis 

i s not an unusual one. 7 Theoretical and stati stical t~asons:" 

justify the use of firm data and not higher levels of aggrega-
1 

." 

tion. Theories of irivestment behaviour are formulated at the 

the firm, and in these theories the firm Jnanagers ~ 

are makers. Ta obtain industrial âggregates, 
" 

one sums up over the indi vi dual firms. Most researchers work 
, 

wi th two digi t and three digit industrial cl'assifications. 

Yet at 'sorne' levels of aggregation, , çl~s;tortions arise and 
\ 

thearetical constructions Jose their validi ty. For example 

Stati stics Canada has made numerous cla~sificati on change sB 
\ 

wi thin the manufacturing industry:' C ontinuous time seri es 

data are almost impossi~le to ootain. One method of pbtain~ng 

reliable data for a.particular industry is ta aggregate over 

the indi victual firms. 9 / --

Data problems also exist at the levsl of the' indi vidual' 

• 
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firme Firm mergers, differences in financia~, years. ,different 

accounting unit~ (United States do1lars) ,10 multi-product 

firms, conglorn~rates--al1 cause n~erou~ pro?lems when one 

examines- indi vi dual firrn data. The original ~sa.I?ple of nine-
i 'fi ~ • ' , 

te'en t'Îrms had to be reduced to eight for a nurriber of r~asons. Il 
1 

f " 

Two steel firms were omitted beca~é s~ple pe~iod 

Provincial GOVoernments ~ame~~Qrity shareho1ders. 12 'other 

finns we~;··~~.:~;(i~ be~~ conti':l!~us data were .aVailable 

for the sam'pie_"7period 1955-1975; firms ~hich ceas~d' to exipt 

-er. b~came ~artirs' t~, rnergers, were not ind.l~ded:. one ~irm wa~' 

. e11ml.nated be?~USe the accounts were pr~ set,l.ted·' 1n Unl. ted 
• ""'- 1 

States dol1ar~. Fina1ly sorne firms, subsidiaries of United 

.,/,]it8..;te,s corporations did'not issue separat~ f;nan6ial informa-
~ 

-; ~io.n prior to the Foreign Investment 'Review AC.t. I )' 
/ " ~ 

~ -J The main data source consisted of the Annwfi Re-eorts of 

each firm, supplemented by data from Financi?1- ~,~st publica-', 
. 

tions. From each Annual Report, information was extracted 

from the following: Incorne Statements, Balance Sheets and 
~ , {I 

" ,~sources and Us~ of Funds tables. Defini tions' of the basic 

, ' 

-, 
variables used 'now follow. A s far "as possible, measures were 

1 

taken
é 

to "ensure that the defini tians were comparable across 
t-

firms. The following i s the li st ot':,finns in·-""'the sample. 

A. The Stee1.Firms 
oz::: 

Algoma Steelcorporation 

Dominion Foundries anà Steel Limited 

(. The 'Steel Company of Canada !.;imi ted 

.. 

e.~ 

, . 
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B. ·Tha Pulp and -Paper Firms 

~ 

, '~-A,~p. ~i bi' Priee Ine. 

. . ').;. Columbia Forest Products Limi ted . 
C s'aÎ'idated _~athurst Ine. 

Gt. Lakes Paper ; 

McMillan Bloedel -Ltd. 

Variables 

s net sales " 

I. ,- gro ss capital expendi ture s (inc ludes construction 

as weIL as machinery.,and equipment expendi tures) 

P - net profits after taxes 

'1 D ... capital cast allowanees 

F gro ss fix,ed assets 

DV _ eommon dividends paid 

L - net long term debt 

• R interest payments on long term 

V - vaJ,.ue of the firm given by the 
// 

shareho l ders' eq.ui ty 

debt outstant.ng· 

market value bf 

EF - net current long term boi-rowing obtained by taking 

the first difference of the book valué of long term 

debt. outstanding 

In ~ome instances net borrowing was obtained ~rectly from 

information in the Annual Reports. The above variables were 

used'to generate additional variables such as: 

,.,* 
,:;)t = St - St_l 

Sbase yea; 

and so on. 

. , 
1.8. partial aeceleration 

véfriables 

l 

• 1 
i 
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Note to Chart II 
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Thi s chart forrned part of the----.Knnual -Report of MacMillan 

Bloedel Limi ted for 1978. The inclusion of thè- chart in tha 

co~panyl s -Annual Report ~nderlines the importance of the 

(.foreign) exchange _rate to the industry. 

1 : 

1 

• 

\ \ 

\ , 

" :> 
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CANADA 

TABLE 1: TOTAL INVESTMENT IN PRIMARY METAkS AND PULP AND 

PAPER INDUSTRIES {IN CURRENT AND CONSTANT 1971 

DOLLARS) ( 1955 - 1978) 
Sm 

Yeer P r imary MataIS Pule and Pa~er Industries 

Current Constant Curren t Con stan t 

1955 95 145 
~ 

223 343 
1956 163 236 354 522 
1957 180 256 365 523 
1958 126 177 220 315 
1959 166 230 230 326 
1960 359 493 269 376 
1961 281 387 272 379 
1962 ~387 522 292 402 
1963 364 478 326 437 
1964 485 615 454 588 
1965 498 605 565 697 
1966 661 709 719 844 
1967 568 651 656 753 
1968 544 619 • 480 546 

f 
1969 583 639 592 646 
1970 778 813 758 • 795 
1971 773 773 782 782 
1972 790 759 708 681 
1973 863 784 713 632 
1974 1257 993 968 ~', ____ /-' 142 
1975 1444 1006 955 630 
1976 1337 806 1187 \ 716 
1977 1468 821 1289 "120 
1978 1467 756 1264 651 

Saure e: Public and Private Inv8stment i,n Canada 
Statistics Canada, Cat. 61 - 205 

Note (1) Data from 1955 - 1959 represent investment in 

\ the iron and steel industries. In 1960 the 

- .. _- ........... -- --'" --- --
--~~ . 
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TABLE 1: 

(con tinued) 

categories "iron and steel" and "non ferrous 

metals" were replaced by flprimary metals", 

"metal fabr icatin-g fi and "machin ery." 

1. -
For comparison, the 1960 capital expenditure .. 
estimates are produced beldw for both 

classifications. 

1960 C api tal Expenditures , Sm 

Iron and Steel 196.5 

Non Ferrous MataIs 69.7 

266.2 

AND 

Primary MataIs 194.2 

Metal Fabricating 46.7. 

Machinery 23.0 

263.9 

Other metals now inciuded in the pri~ary mataIs ~ 

group are aluminium, copper, silver "'and Iead. 
~ 1 

Statistics Canada provides the following sub-, 

groups for primary metaIs: 

Primary Metals 

Iron and Stesl Mills 

Iron Foundries 1 
Smelting and Refinin 

t. - . - ." 

\ 

--1 

" 
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TABLE 1: 

( cantinued) 

The subgroupings are not available for data on 

investment spending. 

, --
The changes in the Standard Industrial classi­

fication in 1960 created one source of dis­

continui ty in the data. The discontinuity is 

compounded further for the following reasons: 

data on sales, pro fi ts and capi tal oost allow­

ances were originally published by th s 

Department of National R,!3venue; since 1965 

S\a~istics Canada has been publishing the 

in~r~ati,o~ni howevsr. Statistics Canada and 

the _D~p~rtment of Natlonal Revenue do not use 

t~a same \samp le 0 f f irms. The data in Tab les 

2 - ta 4 at.e based on firms which earned taxable 
-' \, 

profits. ::> 
1 /-' 
1 /''' 

(v) ~he iFîv~stment expendi tures of the 3 integrated 

!steel 'firms ~n the sample comprise approximately 

1/3 of the investment of the group "I!lrimary . 

mataIs". The data For the 3 firms are 

reproduced in the Appendix Table-s. 

1 

1 
l ' 
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CANADA 

TABLE 2: SALES Of OUTPUT IN TOTAL MANUFACTURING PRI ARY 

1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

METALS AND PULP AND PAPER INDUSTRIES 

(1955 - 1977) 
$m 

Total 
Manu factur ing, 

18,392 
20,646 
19,5'63 
18,979 
20,725 
21 ,465 
21 ,342 
24,073 
26,968 
29,821 
36,433 
40,484 
41,716 
44,2.78 
48,622, 
52,536 
57,462 
63,964 
75,748 
95,819 

103,857 
116,048 
128,102 

Primary 
MataIs 

1172 
1437 
1552 
1322 
1483 
1866 
1596 
1728 
2039 

, 1901 
3146 
3390 
3312 
3603 
3028 
3455 
3469 
3591 
4331 
;660 
5941 
6394 
7473 

Pulp and ,Paper 
Industri!es 

i 174,7 f 

1826 1 

1759 r 

1711 
1768 
1983 
2066 
2120 
2085 
2187 
3214 
3312 
3644 
3844 
4318 
46'82 
4816 
5348 
6347 
8448 
7876 
9135 

10377 

Ses no tas for Tabla 1 

Source: 1955 - 196~ Taxation Statistics, 
National Revenue. 

Departmerrt 0 f 
./ 

1965 - 1,977 Corporation Financial Statistics, 
Statistics Canada, Cat: 61 - 207 

- '-i 

-
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TA8LE 3: 

Year 

1955 
1956 
19517 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

Source: 
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CA~'~DA 
\ 

CAPITAL COST ALLOW~CE.S FOR TDTAL\~ANUFACTUR!NG 
PRIMARY METALS AND PULP AND PAPER \!NDUSTRIES 

(1955 - 1977) \ 
$m 

Total Primar:t PulE;! and P aQer 
Manufacturing Metals Industrie s 

\ 
608 95 8,5 
682 105 9'9 
608 111 100 

\ 
642 116 100 
666 121 94 
746 126 106 
762 121 110 
823 139 1b6 
964 158 129 

1145 . 149 ~ 165 
1656 334 294 
1867 355 328 
178'8 351 . 297 
1569 259 251 
1671 159 278 ;1 

1286 156 <.1.~2 /' 2090 259 '>"2'43: , 
2484 302 3~O3 

, 

3165 350 454 
4043 416 636 
4073 500 632 
4037 429 557 
4261 432 617 

Table 1. 

i 
Department 1955 - 1964 Taxatio~ Statistics, of 

National Revenue. ! 1 

! 
1965 - 1977 Cor or tion Taxation Statis 
Statistics Canada, ' Cat: 61 - 208 

.. -
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CAN ADA 

TABLE 4: BOOK PROFITS AFT,ER TAXES IN TOTAL MANUfACTURING 

1955 
1956 
1957 
195B 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 11 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

PRIMARY METALS AND PULP AND PAPER INDUSTRIES 

'(1955 - 1977) 
Sm 

Total 
Manufac tur in 9 

1536 
1655 
1548 
1439 
1696 
1587 
1591 
1843 
2030 
2081 
1793 
1919 
1620 
1854 
1957 
1685 
2177 
2602 
4160 
5284 
4619 
4656 
4663 

Primary 
MataIs 

69 
106 
96 
76 

129 
125 
129 
122 
143 
127 
401 
341 
297 
345 --( 
191 
153 
224 
198 
306 
461 
336 
2'55 
425 ... 

Pulp and P aper 
Industrie s 

278 
280 
220 
205 
223 
241 
249 
279 
251 
253 
248 
269 
182 
165 
221 
112 

29 
65 

574 
852 
594 
377 
351 

r n 1969 Statistics Canada recl as sHi ed a number 0 f firms 
From the primary metals to the mining sector. 

Source: 1955 - 1964 Taxation' Statistics, Department of 
National Revenue 

1965 - 1977 Corporation T~xation Stati sUc s, 
Statistics Canada, Cat: 61 - 208 

.' 

/ 
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The ChOv. of the base year to deflate sales changes and 

gross capita~ expenditures implied a year unaffected 

by major tax changes or business cycle effects. The year 1959 

was ehosen as appropriate for both samples. 

To obtain the regression estimates, undeflated and price~ 

" deflated data were use~ The priee def1ated data corrects for 

charges in the absolute priee leveI. The 'G)'lP Impliei t Price 

Deflator for fixed business investment was applied as the 

common priee deflator for the variables. The total index (not 

the subgroups of machinery and equipment) w~ employed be-

cause ,l'lei ther of the two subgroups was appropriate., Chart l 

above shows the percentage changes in the index between 1955 

and 1979. 

II(a) THE FLEXIBLE ACCELERATOR--THE STEEL FIRMS 

The investment equation o~ the simu1taneous equation 

model di seussed in S eption III of Chapter Three i s essentially . ' 

an accelerator equatio~ augrnented by dividend and extern~l 

finance variables. p~r expiorato~4purposes, it is interesting 

to fit a flexib~~;celerator eqUa<~,ion ta the Gample data. 

The resul ts of Le equation would tl1row light on the following: 

the existence, Isize and the appropriaten~ss of the accelera-

------------ --- - - /-tor coeffici;nt to the body of data. Equation (5.1) below 

is the basij aco.èlerator ~quation: 
1\ ' 

~ ( ~o + Pl St ~ 2 • 

/-



where 

+ F 5 St_4 - St_~ + ~ 6 D + et 

Sb 

It :::: gross capi tal expendi ures in period t 15 

Dt = capital cost allow ces in period t 

Fb = gross fixed asset for the base year 1959 
/ 

S -t - sales -in periOd/t 

Sb = sales ln the r/ase .year 1959 
/ 

et = error term ! 

/ 
1 

! 

The equation is similar to Eisner (1960) and if the 

121 

/ 
flexible accelerator/model is true, certain resul ts are ex-

-' 

pected: aIl the sales change coefficients (or partial accelera-

tor coefficients) are expected to be positive; for firms which 

are close to capaci ty or whose sales are rising the accelera-

tor coefficients are expectèd ta be higher; as the lagged 

terms increase however, the siz..es of the partial accelerators 

are expected to decrease, but their SUIn should approach uni ty ,16 

Table 5 gives the results17 for the first sampIs for the 

period 1955-1975. The result~for the iron and steel firms 

are presented for undeflated an~fice deflated data. An 

assesSment of the resul ts i s di vided into stati stical proper-

ties and economic characteristics of' the equation. 

One measure generally used as a measure of goodness of 

fi t i5 R
2 

(R
2 

corrected for degrees of freedom) the / coeffici ent 

of determination. In Table 5 the R2 • s show that more' than 

half the variation in capital expenditures is explained by 
~J 
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TABLE S, 'fLEXIBLE ACCELERATOR MODEL: "TIME SERIES DATA 1955 .1-9-75 t 

Variables 

Inves.tment Expenditul'es 
with 

S - s, . 
t 't-l 

Sb 

,5 - 5 
t-1 t-2 

Sb 

S - 5 
t-2 t-J 

Sb 

s - S 
t-3 t-4 " 

Sb 

5 - 5 
t-4 t-5 

Sb 

Dt 

Intercept 
-2 R 

F 
DW 
Sum of Salas 

~ 1 

P 2 

P 3 

P 4 

, 5 . 

f3 6, 

J3 0 

" 
~ 

Change Coefficients 

fOR AGGRrEGATE SAMPlf: or STEEL':rfRMS 

~ 

li' 

Undeflated Data 

CoefF.ï.cients 
and standard 

errora 

0.06910 
'0.08598) 

* 0.33524 
(0.08828) 

** 0.19004 
(0.10831) 

0.11248 
(0.11718) 

-0.03324 . 
(0.11697) 

* 0.00172 
(0.00078) 

0.02490 ) 
,1(0.0'6260) 

• [). 827'94 
(,'17.0401 
~ 

1 .945, 

0.673 

• 

.' . 

Beta 
CoeffIëIenta 

0.09422 

0.46249 

'" 

0.19713 

0.09933 

-0.02839 

0.34193 
p 

" 

-: . 
<, 

Deflated ,Data 
" 

Coefficients 
. and standard 

errors 

0.07553 
(0.08192) 

* 0.27333 
(0.0839'4) 

. *** 0.16534 
(O~09879) 

0.12118 
(0.10674) 

-0.07123 
(0.10953) . 

* 0.00127 
(0.00063) 

0.0285B3 
(0.04871) 

0.58089 
5.62 
~1 .975 

0.564 

~ 

Beta 
CoeffIëIents 

()..14071 

0.48989 

0,25211 

-0.17531 

-0.09862 
,/ 

0.34181 

t)' 

~ 

N 
l'V 

.-, 
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NOTES TO TABLE 5 

" . 
\. 

1. The staDdard errars are in brackets belaw the 

,l'egression coefficients. 
'.: 

2. The Beta Coefficien ts are the standal"dized 

1'eg1'e9;ion coefficients. They are useful for 

comparing 'the relativ,? affects of the ~ndepend,ent 

variables on the dependent variables. 

-' 

3. The appropr iats t values for one tail tests of 

si gnificance are,:-

1'0% ,5% 1% 
t ~.4 degrs8s Of) 1 .345 1. 761 .. 2.62 

freedom 

'J 
* • ••• SIGNtFICANT at 1% level 

** • ••• SIGNIFICANT at 5% -level 

*** • ••• SIGNIFICANT at 10%' leve'l 

4. f' .. ( 6, 14)0.01 = 4.45 

, 
" '. f (6, 14)0.05 -i - 2.84 . " 

" 

f (6, ,14)0.10 = 2.24 
li 

cS-
" . 

~ 

, 
• < 

", 

• 
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the modela But while the Ri,"s 'measures are qui te reaso;"ab1e, 18 

they are supplemented by the t ratios. The t-ratio test 

appl.,ied here is not sophistica~ed. With Kuh' s19 arguments in 

mind, thè ru1~' of thumb requires that, each regression co--;-

effic~ent be ~t least twice its standard errpr for-the co-
" , , 

efficient to be stati stically significant. , These si"gnificant 

.coefficients are detailed in Table 5 .. ~ l' P 4 'and '13.5 ar'e 
" -no:t stati stically signijïcant, but th~re ar:e no overwhelming fi 

• ' .. r - \ 0 

/ reasons to exclude tha. three v~ri ables frortl -th,~ll!..9_4e_l. 
! ... --
1 
! Another method of measuring the go~dness >-of fit of the 

model is the direct examinati,on of the residuals. When the 

/ cri teria set out by Draper and Smi th (19661 are taken into 

account, the graphs of the standarized residuals exhibit no 
'" 

unusual patterns. 20, The Durbin-Watson stati,stics ind,icate 
~ 

no evidencé of serial correlation among the errer terms. 

The stati sti cal properti es di scussed abo.ve sugge st that 
r.., If ~ 

tli'e model performs' fairly weIl in exp1aining invest:nent e:x;­

penditure. The economlc properties also support and provide 
, 1 --

Sufficient evidence ~the flexible accelerator. First con­
~l 

sider the signs and si zes_ of the ab.celerator coefficients of 

l' 
- , 

Table.5. '.with one exception~coefficients are positive 

1 

1 , 

\ ' 
i 

and sum' to just over one haIt'. Over- the sample period, ttre 

:firms in the steel s~ctor worked at close to capaci ty and <:l 

experienced large increases in demand ~or their output. This 

behaviour suggests a very high value for the accelerater and 

the estimates' support a priori -expeotations .. to somè extent. 
~ .. J / tI 

The value of the accelerator i s 0.-673 for the undeflated data 

... 
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and 0.56, for the price deflated data. 
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There_ are two rea'sons 
\ 

, 
why the accelerator i s not closer to uni ty. First. the in-

creases in output were closely connected to te~hnological 

changes in the industry. ivalter§l (196J) has argued that when 

there has been technical progress, there will be a JO% ta 60% 

downward bias in ~he estimàtes of :the accelerator coefficient. 

seco~ctt/ th/-; p~;'e accelerator is éoncerned wi th net indu~ed 
... .<!J';"'" .t-' 

investment. ·tl!.~r~ctice it is difficult to distinguish be-

tween net ~nd~~e~ inv~stment and replacement investment. The ., \ ! 
il.- \ 1 1 

experi ence of" ~·?e sieel inÇlustry i s a g09d example here be-

cause tne i~ie~'tment which occurred is a mixture of induced 

and rePlacem/e~ft investment. Thus e stimates of the accelerator 

are expected to be lower than uni ty. 

overal12l the regres'sion resul ts indicate the existence , 
f' 

of an accelerator relationship in the iron and steel industries. 

The coefficients show that the peak annual response of invest~ 

ment ta an increa·se in' sales oceurs in the second year i~ilowing 
< 

the changes in sales. The response of investment to changes 

in sales declines beyond thi,s period. 
l, 

The surns of the a~~le~ator eoefficienrs are aIse an 
l "22 

approximate measure of the ~lastici ty of the earpi tal stock 

.. wi th réspec~ to output (sal~ s). Since the coeffici ents sum 
, i, , 

te appreximate1y 0.6, the eJLastieity coefficient implies that 
1 • 

_.over a five year period" a ~% change in output {sales) will 

increase·the capital stock by less than 1%.23 It is also . ., ' 

. bl t l t 11 t~' , t 1 t' . t' 24 poss~ _ e 0 eva ua e' s or run lmpae e as le~ les.· The 
, 

short ~ elas-tie-i ties of iI1vestment wi th respect to output 

/ 
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• 
(sales) show that over a two year period, a 1% ehange in 

sales will produce a l~% to 2% change in ,investment. These 

short run-êlasticities suggest the fo11owing type of tax in­

eentive poliGies: a stimulation of 4emand for finished steel 
" 1 

produets will lead to inere-ases,-Jn\ investment expendi tures, 

There are no large differences between the estimates 

based on priee deflated data and non priee deflated data. 25 

One possible reason is that dramatie increases in the priee 

of capital goods oecurred in the last three years of the 

sample periôd. However the estimates based on deflated data 

are used to generafe forecasts outside the sample period. 
~ 

The forecasting procedure-is one test of the suitability of 

the model. The forecasts in Table 6 below are for the 1976-

1978 period, 
r 

The foreeasts from the modèl are quite good 
! 

eompared ta those of the "naive model," Here the "naive 

model," i8 the "rio change model" whie~ has I t +l ;::: It' 

Theil' s Inequali ty c'oefficient26 {ndiea/tes that the 

are accurate about 90% of the time. 

forecasts 
-,'.. 

Sorne re searchers (r,1eyer and Kuh: 1957 for exarnple) 

suggest that profits rather than sales, or profits and sales 

should be the appropriate accelerator variables. However 

there is a fixed relat~on:ship between sales and profi ts which 

causes multicollinearity in the data. Alternative formula-

tions of equation (5.1) with ~agged profits proved to be less 

successful than equation (5.1). 

In estimating th"e flexible aceelerator, the procedure 
- , 

followed was,to fit the lags directly in the e~u~tion, rather 
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.FORECASTS OF THE FLEXIBLE ACCELERATOR MODEL AND THE 

NA 1 V E MODEL FOR THE SAMPLE 0 t STEEL FI RM S 

(IN 1971 CONSTANT DOLLARS) 

Yaal' 

1976 

1977 

1978 

.~ 

Actual 
Investment 

217.8 

200.4 

176.3 

MEAN °A8S0LUTE .ERROR 

(of the forecasts) 

MEAN SQUARED ERROR 

ROOT MEAN SQUARED 
E:RROR 

r 

(1976 - 1978) 

$m 

\ 

torecasts of Invastment 
based on 

AccelaratoI' "Naïve" 
Model Model 

2$5.5 317.0 
l.lI. 

237.6 217.8 

215.9 200.4 

., . 
. 38.2 .46.9 

. 1457.8 3574.7 

38.2 59.8 

, . , 
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than follow a partieular distributed lag scheme e.g .• the 
%1 ~ 4 

Almon lag. The method used here avoids th" a priori imposi-

tion of weights on th~ lags; tfie only assumption made is that 

the 1ag coefficients are expected to first rise and then 

fall. The diagrams above describe the 1ag distributions 

obtained from the data. The peak response oeeurs in the 

second year and declines gradually afterwards. Investment 

adjusts eomplete1y to sales changes after four years. 

II(b). TH2 FLEXIBLE ACCELERATOR--THE PULP AND PAPER FIRMS . 
Table 7 shows th~ estimates of equation (5.1) for the 

, 
sample of pu1p and paper firma. Un1ike the first sample of 

steel firms, here the estimates display remarkable diversity. 

Results are presented fo~ individual firms and for undeflated data. 

Sorne stati ~ltical properti e s of the re sul ts are as fo1lows: 

the coefficients of determination range from a low 22% to '\ 

78%; the 'low R"2.:;; are reinforeed by F values which are not 

statistically significant. The residuals.plotted against the 

dependent variable show no unusual patterns. nor is there àny 

strong evidence of serial' correlation. 28 

Only two,firms appear ta conform ta ~he accelerator 

theory. The two are ~irms A and Ej the ~ccelerator coefficients 

are 0.53 and 1.18 respectively.29 The results for the other 

firms are rather peculiar although there are sorne possible 

reasons for the peculiarity. 

One reason is the connection of the firms' sales data anG 

the type of capi tal expendi ture undertaken. For firms wi th a , 

substantia1JO component of lumber sales in ,overall sales, the 

\ 



~ 

-

~ 

, 
1 

'J 
! 

,1 

r , 
r 

/ 

( 

\ 

TABLE 7, FLEXIBLE~LCElERATOR MODEl: TIME SERIES DATA 1955-1975'11 
FOR THE SAMPlE OF PUlP AND PAPER FIRMS: UNOEFlATEO DATA ~ 

Variables -----
Investment Expenditures 

wi th -----

s s < 

t t-1 f3 1 
Sb 

S - - S 
t-1 t-2 f3 2 

Sb 

5 - 5 
t-2 t-3 

~ 3 Sb 

S S 
t-3 t-4 ~ 4 

Sb 

S 5 
t-4 t-5 f3 5 

Sb 

Dt P 6 

Intercept ~o 
-2 R 
F 
DW 
Sum of Sales 
Change Coefficients 

.' 

FIRM A 
Abitibi­
Price 

0.05591 
(0.05073) 

-II-
0.17603 

(0.07727) 

0.11128· 
(0.09398) 

0.13832 
(0.12225) 

0.05353 
(0.11177) 

-0.00487 
(0.00506) 
0.08152 

(0.02589) 
Q.78153 

12.924* 
1.67 

0.53508 

FIRM B 
BC 

Forest 

-0.02875 
(0.10640) 

-0.12321 
(0.14141) 

-0.14054 
(0.12870) 

-0.24554, 
(0.26889) 

* 0.05627 
(0.02137) 
-0.06654 
(0.22740) 
0.23658 
2.05 
2.09 

-0.53804 

'f 

FIRM E 
Consol. 
Bathurst 

-0.04968 
(0.12499) 

0.14596 
(0.09775) 

-0.15203 
(0.18095) 

-0.19135 
-<0.19426) 

-,.. .... , ,...--" 

FIRM D 
Mc.Millan 

Bloadel 

0.25455 
(0.15435) 

0.02451 
(0.17381) 

** 0.40038 
(0.21647) 

- 0.07857 
(9_.-230) 9 ) 

FIRM [ 
Great lakas 

Paper 

0.29719 
(0.27690) 

0.73414 .. 
(0.32022) 

0.61620 
lo. 43645) 

-0.26440 
(0.48713) 

-0.11290 0.48544 -0.19934 
(0.16658) (0.53223) (0.41203) 

0.02267 -0.00717 -~.01328 
( 0 • a 1 523 ) . (.0. 00622 ) /~ 0 • 0455 8 ) 
0.04271 0.25934 ,/ 0.08679 

(0.09401) (0.1145~r (0.20998) 
0.779Cd- ---ft. m3-- 0.49553 

12.756* 1.784 4.2743* 
1.09 0.832 1.1319 

-0.36010 1.124245 1.18379 

9 
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FOOTNOTES TD TABLE 7 

Not all the firms in the- sample had observations for the 1955 -

1975 per iad. 

FIRM A (Abi tibi - Priee) 1955 - 1975 (21) 

FIRM 8 (8C Forest) , 1958 - 1975 (18) 

FIRM C (C onsol-8a thur st) 1955 1975 ( 21 ) 

FIRM 0 (Me. Millan Bloedel) 1959 1975 ( 17) 

FIRM E (G t. Lakes Paper) 

* SIGNIFICANT et 

** SIGNIFICANT et 

F (6,14) 

F (6/14) 
" 

F (6,14) 

= 

= 

= 

2.24 

2.84 

4.45 

the 5% 
the 10% 

10% 

-,r~ ~, 

( 
" 

\ 

level 

level 

( 1955 1975 ( 21) 
",1 

"-

') \ 

/ 

( 
\ 

F. (1, 14) 

F' (1, 14) 

F (f;" 14) 

= 3.10 
1 ~ 

,= f·60 
J. "~~ .... ~I 

= 8.86 

OBSERVA TION 5 

" 

" 

" 

" 

. The standard errors are in braekets below the Coefficients. 

\ 
\ 

-, 
\ 
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correlations between investment art~ 

, \ 

'- 31 low. For these firms the na tur~ 

132 

sal~s changes are fairly 
"-, 
of', ,their capi tal expendi-

\ 

tures is very different from firms with large newsprint opera-

tians. In addition, the newsprint industry does not fluctuate 

as much as lumber and logging operations. For one firm crude 

estimateawere made for sales which excluded lumber and other 
;' 

products. The regression, in which the crude estirnates were 

used, was not better than the one ,in Tabl e 7. 32 

Much of the capital expendi tut,e over the sample period 

took the form of repairing33 newspr~nt rnills and introducing 
\ 

pollution control equipment. Very f~w newsprint mills were 
\ buil t entir.ely new and hence there wa'P no indue ed inve stment 

equalling that of the steel industry. \ The flexible accelera-
\ 

tor provides a good explanation of net\induced investment. 
\ 

The link with repair expenditure is not\so clear however. 
\ 

Other reasons for the unsati sfactorY resul ts ar~ (a) 

sorne firms experienced fluctuations in sales incorne because 
(' 

of changes in the' exchange rate. 34 Ei sner (1960)~ shows that .. 
the accelerator is smaller for firms whose sales are not in­

creasing rapidly; (b)\ the existence of excess capaci ty35 in 

sorne years of the sample period; (c) small sample peri ods 

which allow few degrees of freedom. 

One solution to the problem of diverse results for the 

individual firms i.s to apply the rnodel to one of the leading 

firms. There are economic as weil as statistical reasons 

why Firm A is an appropriate choice. Firm A is the largest 

newsprint pr.oducer36 and exporter in the C anadian econorny. 



IJJ 

In direct contrast Firm ~ accounts for approximately 4% of 

the newsprint market. Although Firm D is the largest in 
\ 

terms of. asset size there are two. reasons against a choic~, 

of D. First, lumber sales are a substantial component of 

tptal salès; secondly there are seventeen observations and 

seven coefficients to be estimated, which raises questions 

about the number of degrees of freedom. Statistically the 

results for Firm A are in accordance with an accelerator 

model and provide useful answers on the response of invest-

ment ta demand changes. , 
\ 

Table 8 below contains results of the flexible accelera-

tor ba'sed on the priee deflated data of Firm A. The resul ts 

perCt eomparisons of the size of the accelerator for ~he 
two samples. As ta be expected the accRlerator coefficients 

for the steel firms are higher than that for the paper firm , 

A. The results conform ta the experience of' the two industrie. 
, ' 

Chart V displays the response of investment ta sàles chang'3s. 

Here the peak response also occurs in the second year and d -

clines afterwards. The lag sequence follows a simple geom t­

ricJ? decline similar ta me one obtained {@r the steel in ustry. 
" 

No forecasts beyond the sample period ~re made for he 

pulp and paper group of firms. The sensitivity of the in­

dustry to external influences--exchange rate fluctuat'ons and 

changes in demand--distorts the data on profits and ales. 

At present the low value of the Canadian dollar pla es the 

industry in a strong competitive P?~ition and resu ts in 

improved earnings. The increased earnings have b en ploughed 
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TABLE 8: 
TIME 

Variables 

Investment Expenditures 
with 

5 - S 
t t-1 

~ Sb 1 

5 - 5 
t-1 t-2 ~~2 

?b 

5 .... S 
t-2 t-3 ~ 3 

Sb 

5 - S 
t-3 t-4 

Sb 
~ 4 

S - S 
t-4 t-5 ~ 5 

Sb 

'D 
t ~ 6 

Intercept ~ a 

-2 R 

F 

DW 

Sum of the sales 
change 9aefficients 

. \ 

\ 
\ 

s ee note~ ta table 7 

- 1 

\ 

ACCElERATOR MODEl: 
TA: 1955 - 1975 

/ 
/ 

Deflated Data 

~~ 

Coefficients 
and standard 

errors 

0.03722 
(0.05189) 

* 0.16528 
(0.07780) 

0.08404 
(0.09389) 

0.09186 
(O. 11 245 ) 

0.00804 
(0.10109) 

-0.00471 
(0.00411) 

0.09945 
(0.02295) 

0.37673 
* 3.041 

1 .661 

0.38644 

Beta 
CoeffiëTëiits 

O· ~3 '85 Z. 

o· 2.'S19~ 

0·2.2.'112. 

-
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• 
back into investment designed to reduce production costs . . 
As noted above this kind of investment spending is'not weIl 

explained in an accelerator model. 

II(c). A N'oTE ON EXPECTATIONS IN THE ACCELERATOR MODEL 

accelerator impli es thp.t the elastici ty of 
! 

expectation is unity. The elasticity of expectatians is de-

fined as p rcentage changes in expected output diviJed by 

percentage changes in actual output. Given this definition, 

then equation ().26) ia written as 

( ). 26a) 

where '1' = elastici ty o~ expectations. 

Generally "l"l, i s assumed ta be close ta uni ty and stable and 

thus "01.." can be wri tten for" 0( ~ • Il If 1. = 0, then I~ = 0; 

if \ <. 0 , disinvestment oceurs beeause past increases in out­

put are not expeeted ta continue in the future. 'In practice 

cases of "l < 0 occur rarely and only cases of 0 <1., "'\ lare 

considered. 

The elasticity coefficient also carries over into the 
\ 

flexi ble accelerator and,. 

the flexible accelerator. 

i8 absorbed rnta the value of 

" Thus if the fIel'ble accelerator 

is less than uni ty, then i t i6 possible th 

of expectations is also less than unity. 

the elastici ty 

fact Ei sner ci tes 

this as one reason why empirical values of the accele~ator ,,\ 
are less than expected from the theoretic11 analysis (See 

footnate 2)). Ei sner' s findings of .rr~gressi ve" ex-
.... }".ib. .. 

J 
1 

pectations in his salès data reinfarces this position. T,Vith 
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regressi ve expectations there i·s a te'ndency to predict a return 
1 

toward a si tuation of the previ'ous period. rather than extra­

polate the recent trend. That is for example when sales have 
... 

increased in this period, ~they are expected to fall in the 

next period; when sales have declined they are expected'~o 

rise in the next period. 

The existence of "re~essive" expectations suggests that 

in general" -< 1 and that the fleXible accelerator will be 

below uni ~y. 
, . 

II ( d) • 
./' 

THE LINTNER MODE1 
, 

The Lintner model provides the theoretical base for the 

dividend equation in the simultaneous equation modela Lintner 

suggests that firttls have a target payout ratio ~r(,--which they 

apply to current earnings. Firms t-ry--to-m'aintain the target 

ratio and adjust dividends upwards very 'slowIy by a fr~ction 

"c." Thus 

v Dt = dividends paid out in p&!riod t 

c ::: .. speed of adjustment" èoefficient 

Pt = after tax profits in per~od t 

r = target payout ratio 

et = error tèrm 

a = constant termJ8 

EquationJ9 (5.2) and ,another variant~ of, equation (5.2) 

fitted for the two samples~ The regression results for 

steel firms are reprofiuced in Table 9 .be~ow. As °a gro·up. 

, . 
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_'>r TABLE 9 

ESTIMATES Of THE COEffICIENTS Of THE LINTNER MODEl 

AND THE CASH fLOW VARIATION fOR TtiE 

. SAMPLE OF STEEL fIRMS 
(1955 - 1975) 

lJ8 

Profi ts Modely 

* 

Cash rlow r-lodely 
* r 

c 

Constant 

term 

0.5980 
* o • 2211 

-1.0119 

(2.727}) 

0.6177 

* f 17.157 

DWll ':'-7 2.086 

• SlGNIF;CAN~ne 5~clevel 
Standard ERRORS are~n brackets 

~" 

11 See Equatipn 5.2 'above. 

O.32~~ 
'O.3112*~ 

\ 

-1 .2790 

(2.917) 
" 

0.5626 

* 13.866 

1 .782 

1 

below the c nstant term •. 

11 In Equation 5.2 the profits term i5 rep ace~py the 
cash flow variable defined in footnote 0 . 

The Durbin Watson statistic is not strictly applicable 
'when thare '-is a lct9ged depandent variable on. the. right 
hand sida of the ~qù'bticn. The bias is net a serious 
one, bU,t D~rbin (~70) suggests instead the use of an 
"h" STATISTIC. The statistic is·approximately no~mally 
di~tributed and applicable for large samples. 

,/ 

, 

( 
r / 

. . 
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the steel firms have a target payout rati.o of approximate'ly 

60"% of current e,arnings, a ratio which the firms change very 

slowly. The reaction coefficient "c" which is f.airly low at 

... 

0.22 is an indication of firms' reluctance to change dividerrd 

behaviour. 

In the Lintner model, the p'resenc e .of a constant term 

raises some complïcations. One could estimate ther'equati,on-'" 
" . 

in the homogeneous form or tne, nonhomogeneous form and test 

the stati stical significance of the constant term. 'nhe second 

" approach was adoptea here; the tests show thât .the c'onstan't 

terms are not signifioantly different from zero. 

41 ' · ~ "',., Support~rs of ~he cash flow, model argue th~t the rele-

vant variable for dividend decisioris"is a'firm'l1 cash flo~w:. ' , , 

Changes in tax la'Ns, depreciation provi sio{ls and tax credi ts 

have allowed firms to increase their. internaI cash flows. 

Firms then look at these cash flows in deciding on their 

dividend payments. The argument is va1id if liberal depre-

ciation allowances remain in force for a fairly long time. 

However the Canadian experience has been orie of periodic 

i,nterrupticns and uncertainty about the allowances. Once the 

liberal depreciation allowances are in force uninterrupted for 
1 , , 

a period of fi ve years or so, the !Cash flow approach appears 

to be the appropriate mode1. ~2 F9r the sample period and thé 
\ ~ ;' 

firms in the steel industry, the'Lintner model provided better 

forecasts of di vi dends than the cash flow model. ç. 
1 

. The Lintner model works weIl if firms follow the path 

o~d on p. 137 above. The model breaks down if 'dividends 
, 

remain constant for a long period of time or if di vidends are 

\ 

• Cl 

"J 
1 
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suspended. Between 1969 and 1971 pulp and paper firms lowered 

and in sorne instances suspende.d dividend payments. - These 

policy changes were partly a resul t of lowered earnings be-

cause of the rising value of the Canadian dollar. In one 

sense there i s a ~structural break in the data and al ternati ve 

regressions were estimated for a shorter sample period, 1955-

1970. The alternative regressions are not for thê complete 

set of five"firms nor for the cash flow model. 4) For the 

shorter sample period two :(irms have nine and eleven observa­

tions respecti vely. The se same two firms have a smaller 

group of observations for the longer sample period, but their 

resul ts are presented in Table.lO below. 

The reaction coeffioients in parts (a) and (b) of the 

tabl e are aIl low wi th one exc epti on ". A high reaction co-
~ . 

effici ent is to be: expec'ted from a firm wi th frequent change s 

in dividend payments over the' samp1e periode Kuh (1971)44 

points out that the "luxurytt of stable dividends may be l..imited 

ta firms who expect limi ted fluctuations in their revenues. 

In general the p~out ratios are h~gher for the newsprint 

firms than for the lumber producers. The target payout.ratios 

are lower under the cash flow hypothesis thart under the , 

Lintner hypothesis. 

There are no estimat"es for Firm E in the Jtable. For 

this firm. di vidends remained constant for a fairly long 

• V V 
period of time. Thus over the sample period Dt = .Dt_l for 

many years. In such a si tuation the dividend m0d~iÜ b-reaks ~, 
Î 

~ 

down. Firm C also had di vidend payments which were r~latively 



• "'---' 

,.., 

( a) 
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Firme 
A 
8 

C 

~~ 0 

,Ey 

(b) 

A 

B 
C 

0 

~ 

rJ 
~ 

TABLE 10 .. 

ESTIMATES OF THE COEFFICIENTS OF THE lINTNER MODEl AND THE 
CASH FLOW VARIATION fOR THE SAMPlE Of PULP AND PAPER FIRMS 

{1955 - 1975)1/ 

, .. 
The Lintner Model 

cP ~ r P 
ii

2 
2~ DW 

cr 

01,19495 * 0.24987 0.7802 0.6811 1.55 

o ~\08673 * 0.22479 0.3858 0.01048 ' 1 .75 

* O. ~-4623 0.27086 0.9090 0.77556 1. 64 
* 0.2,5029 0.76252 0.3280 0.75140 3.29 

• 

The C~8h Flow Model 

CCF 1'" CF -2 DW cr R 

* * 0.06312 0.34557 0.1826 0.23689 1.35 

0.05853 0.31181 0.1909 0;13231 1.69 
\* * 0.1~683 0.18633 0.7343 0.43706 1.57 

* * 
, 

0.17394 1.02273 0.1700 0.69768 . 2.~1 

-\ 

f 

* 22.35 

1.99 

* 35.55 
* 25.19 

':J 

F 
- * 4.1043 

2.29 
* 8.76 

* .19.46 

1---' 
+:-
1---' 
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Firms 

A 

C 

AlI 

Paper 

,-,~ 

" 

{ l 

TABLE 10 
(continued) 

(c) The Lintner Madel (1955 - 1970) 

'cr cP r P 

* 0.24980 0.39054 0.6396 

* *) 0.42777 0.64766 0.6605 

( d) The Lintner Model (19~ 1975) . 
For tha Sampl~ of Pulp and Paper 

--' 

firms (A11 5) 

r 
( * * 

0.18132 0.45846 0.3954 

* Significant at the 5% level 

" 
;; 

"A2 DW 

0.62934 2.035 

0.58222 1. 34 

0.64673 , 2.01 

F 

* 13.73 
• 11.4520 . 

* 19.307 

11 Sae Table 7 and the notes ta table 7 for the firms and the, number of obsarvations for 
each firme ---- ~ , 

y This firm had 1 change in dividend policy over _the sample peri~d;"~~a Lintner model 
breaks down for this case i.a. DV _ DV for almost all t. ~_ 

t - t-1 

See a1so footnote 3 of Table 9. 

l 

1-' 
{:0-
N 

'---' 
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con.stant for about fi ve years. A deci si on was made t 0 incl ude 

Firm C' s resu1 ts wi th the others in the table. 

The regression estimates for the shorter samp1e are 
1 

listed in part (c) of the table. The payout ratios are re1a-

tively lower and the reaction coefficients higher than those 

of the 1955-1975 periode The results are close to the actua1 

average payout ratios which occurred over the sample period. 45 

Finally part (d) of Table 10 reveals the estimates for 

the group of pulp and paper firms. Care must be exercised in 

the interpretation of the resu1 ts because of the problems men-

tioned above. Inter industry comparisons show that the pay-

out ratio is lower and the reaction coefficient higher than 

that of the steel firms. The result is in part a consequence 

of the suspension of dividend payments over the 1969-1971 

period. 
! , ... '\ 

The estimates presented in Table 10 are~.generally con-

sistent with those obtained by Chateau (1976). Severa1 
'\ 

features distinguish the two.approaches: Chateau uses a 

cash f10w model and has as the dependent variable dividends 
L. 

per share; he argue s that the variable di vi dends 'per share 

captures the problem of new equity 'issu€s, firm takeovers and 
, 

mergers;46 his estimating technique is augmented least . 

squares (see Feldstein, 1970) and the sample extends from 

1947-1970 for 40 Canadian firms. Chateau obtains payout 

ratios (out of cash flows) for the ferrous and nonferrous 

group of 0.22 and 0.32 for the pulp and paper group. !:Ji thin 

the pu1p and paper group newsprint firms have higher payout 
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ratios; this characteristic i8 also common ta the estimate,sl 

in Table 10 above. There are also differences in the actual 

sizes of the coefficients obtained by Chateau4 ?, and those 

reparted in thi s thesi s. The differences reflect the assump­

tions of the two models and a different sample period. 

As already noted, the cash flow hypothesis is acceptabl~ 

when accelerated capi tal co st allowances' enjoy an uninterrupted 

life. The Canadian experience of the aIIowance does not re­

flect thi s feature. The maj or proportion of the acc~,lera ted 

allowances to the pulp and paper firms are condi tional allow­

ances. They must be spent on,anti-pollution equipment and 

there i s clear evidenc e tha t the firms made thi s type of in­

vestment. Thus a cash flow model is not strictly valid for 

this group of firms. 

In this section estimates are outlined for the basic 

." Lintner mode~ of dividend behaviour. The results conflrm 
1 

Lintner' s hypothe sis tha t firms adjust di vidends in line W} th 

a target payout. ratio. The cash flow variant of the model is 

not as appropriate as the profits mode he firms in the 

two samples. 111 the next section, the inv 

equations are combined to simultaneous eqUq-

tion model. 

III. THE ,SIMULTANEOUS EQUATION MODEL 
\ , 

A. The Sample of Steel Firms 

The resul ts outlined in Section II prepared the groundwork 

for the simultaneous equation model. The three equations of 

the model are: 

" /' 
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*' V 
Dt) It ::: fl(S , Dt' EF t' (5.3) 

DV 
t ='

1 

f 2 (P t' It' EF t' 
,V ) 
Dt-l (5.4) 

> EF t 
v v (5.5) -..". = f

3
(Dt , l t' Dt, P t-1 C,L ) 

where the variables 48 not defined on p. 110 are: 

C ::: co st of external borrowing, measured by interest 

payments as a ratio of long term debt 
,,' V 

L = measure of 1everage--the ratio of long term debt 

to the ,value of the firm .. 
S ,- an acc.elerator measure 

, , 
The above model differs in a number of ways from the Dhrymes-

" Kurz (1967) version. The most important difference is in the 

di vi dend equation. Dhrymes and Kurz do not support the Lintner 

formulati on and omi t th@ 1agged di vidend vari able. Another 

difference is the inclusion of the depreciation variable in 

the investment equation. The depreciation variables can be 
') - "...--
1 • \ 

expl~ed--.e...i!~er a~ a measure of available funds or as an 
.' 1 

imperfect measure ,of the age of the capital stock. T~us i t 
) t ~ , . 

can be 8xpecteû -ta have sorne exp;Lanatory power for· investment. 

In the investment equation, the accelerator variable is 

expected to have a positive impact on investrnent. Dividends 

and investment compete for funds and hence the coefficient of 

the dividend variable is expected ta be negative. On the 
1 

other hand external financing will have a posi tive effect 

on investment expendi tures. In the model, external financing 

consists on1y of long term borrowing. The borrowing permi ts 
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a firrn to carry out investment projects unimped(Jd by lack 

of sufficient internaI funds. 

10r the di vidend equati on, the main changes betwe'2n equa-

tian (5.2) and equation (5.4) are the inclusi on of the two 

jointly dependent variables. Investmeni= and di vidends will 
~ 1 

be negatively related ta each other. The abili ty ta borrow 

allows the firm ta maintain a stable policy for di vidend 

payments. 

In the external finance equation, external borrowing is 

expected ta be pasitively related ta investment, but nega-
, ' 

tively to depreciation, profi ts and the cost of finance. Al­

though the cost of borrowing is measured simply by the ratio .. 
of interest costs to long term debt, the variable should prove 

to be negative and significant. The leverage measure which 

incorporates an element of risk should be negativ~ly related 

to the amount of external finance. 

There are ·two other differences to be noted between the 

Dhrymes-Kurz (1967) version and the model presented below. 

First Dhrymes-Kurz deflated sorne of their variables by sales 

and sorne by a capi tal stock variable. this proced,\re was 

criticized by Latané (1967) and Resek (1967) in th~ir cornments 

on the paper. Their cri tic'i sms are gener~lly vaUd ~d the 
\ " 

same procedure is not followed here. Next, Fama (197~ noted 

tnat the Dhrymes-Kurz model i s more consi stent wi th ti~­

series rnodels applied to individual firms than the cross-
\ 

seètion approach followed by the two researchers. In our 

case we choa se ta utili ze the tirne serie s approach for in-

di vi dual firm data. 
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/ 
Stati stical1y49 the mode1 rai ses q~l~stions about the 

method of estimation. Possi ble methods of estimation are' 

ordinary least square s (OLS), two stage 1east squares (2SIS), 

" or any oth~r method of estimating simu1 taneous equations. 50 

Fo1lowing Johnston (1972), OLS i s biased in a system of 

simul taneous equations. The other methods of estimation also 

yield biased estimates, but the estimates are consi stent. 

Arguments in support of 2SLS and other methods of estimation 

s't'ress the properties of cOI)sistency and asymptotic efficiency. 

These properties are large sample properties and gi Ye no in-

formation about the SIDal1 sample properties of various estirna­

t'Ors. _ Monte -Carlo studies yi eld ~o conclusive evidence, be-
$ 

cause the studies find li ttle differences among the estimators. 

(See the di scussion in Johnston: 1972, pp. 408 -420 for exarnple.) 

Given the inconclusive evidence on the SIDa11 samp1e properties, 

the method of estimation chosen here is ordinary least squares. 

There are a numb8r51 of arguments ta support the use of 

OLS for this batch of regressionsf the OLS and 2S"~;S coefficients 

will not be significantly di fferent from each other; O~JS i $ 

biased but in sorne situations is more robust against specifi­

cation errors than other methods. The stronge st argumen-e in 

favour of OLS is that in small samples one cannot reject the 

estimator because of a large sample property. 

The procedure followed below i s to examine both the OLS 

and 2S1S resuj:{fs. The differ,ences between the two resul t s 

are noted but the OLS estirnates are ernployed for forecasts 

and other stati stica1 ana1ysi s. An asse ssrnent of the regression 
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results considers how weIl the model explains investment be-

haviour. The significance of the external finance variable 

in the investment equation is also very important. 

Tables ll(a) ta ll(c) give the resu1ts for the samp1e of 

steel firms. The investme~t equation has a fair1y good fit 

as measured by R"2; the overa11 F stati stic i s a1so highly signi-

ficant and confirms the heterogeneity ?f the regression co­

effici ents. Except for the intercept term and the deprecia-

tion variable, the regression coefficients are significant 

at the 10% leve1. Finally plots of the standardized residuals 

do not disp1ay any irregulari ties. 

The investment èquation has a number of interesting proper­

ties. The first is the relative52 strength of ~he external 

finance variable, whi,ch i s ,very si gnifi cant . The re sul ts 

s~pport a priori expectations and confirm that firms financed 

their investment spending by external borrowing. The inadequacy 
" 

of rètained earnings and the need for outside financing are 

representative of conditions very different from that of an 

earlier period. 5J 
\1 

As mentioned above, the depreciation variable has dual 

characteristics. However the variable is better interpreted 

a.s a short term financial variable because policymakers 

tirker with th, determinants of depreciation expenses. The 

depreciation variable has a negative coefficient"whi~h is not 

stati stically significant.~ Thi s resul t for the depreciation 

variable is discussed later in the chapter. 

The dividend variable is significant but has a wrong sign. 
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TABLE 11(a) 

THE INVESTMENT EQUATIGN FOR THE SAMPLE OF STEEL 
tIRMS UNDEFLATED DATA: 1955 - 1975 

OLS 
coefficients 

and t - ratios 

-0.97238 
("'l'0.02992 

79.41401 
(2.24020 

3.31264 
(1.74572) 

0.52003 
(3.36916) 

-0.34465 
(-0.31060) 

0.8994 
45.729 

2.60 

, 

~ 2SLS 
coeffI'ëTënts 

coefficients and t. - ratios 

0 -1.76881 

0.17694 .. 82.33719 

0.64264 4.13484 

0.4-1733 0.49036 

-0·10078 -0.82575 

.. 

Seta 

coefficients 

0 

0.18345 

0.80047 

0.38913 

-0.24146 

(a) The'errors are assumed to be norlllùlly distributed 

(c) The Ourbin Watson (OW) stiltistic tests for the pt'0<;('nC(~ of 
sCl'li,l cornll.ltion-,llllolHI the> 0rror 10rlll<; 

'(b) The F stdtistic llIeùsures the <overall fit 
of the cquations 
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TA8LE 11(b) 

THE DIVIDEND EQUATION FOR THE SAMPLE OF ST~EL' 
__ FIRMS UNDEFLATED DATA 1955 - 1975 

OLS 
cberncients 

and t - ratios 

~ 
coeFricients 

2SLS 
coefficients 

and t - ratios 

Int8rc~pt -0.12442 9 
~ (-0.04772) 

-1.45941 

DV 
t- 1 

.; 

.p 

l 

EF 

. -2 
R 

F 

DW 

\ 

0.72509 
(11. 0022) 

0.11232 
(4.7139) 

0.01179 
(0.67103) 

0.00943 
(0'90371 ) 

0.9828 
286.685 

2.36 ' 

See notes ta Tabl~ ll(a) 
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0.66779 • 0.66204 

0.27791 0.09081 

0.06079 0.06137 

0.03904 -0.02622 
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c09rricients 
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Q.60972 

0.21329 

0.30472-

-0.10725 

VI 
Cl 



=-

" ' , 

2 

( 
-, 

Int.arcept 

LV 

C 

- 1 

OV 

~-1 

0 
\,,- -

,II,J 
" 

R'2 

,f ~" .. 
ow 

~ ..,....~~- _ ... --------

TABLE 11(c) 

THE EXTERNAL fINANCE EQUATION fOR THE SAMPLE Of STEEL 
fIRMS UNDEflATED DATA: 1955 - 1975 

--

" 

OLS 
coafTIcients 

and t 7 r,atios 

-121.41020 
(-7.9092) 

747.82610 
{9.3888) 

-780.21610. 
(-1.5495) 

0.17158 
(1.6614) 

4.61103 
(3.5395) , 

-0.35993 
(-0.9796) 

-1.97010 
(-3. 0,60) 

0~9651 

23.336 
-.;_ 1 .'95 

J 

,Of" 
:~ . 

.. ' 

~ 

coefficients 

o , 

0.70411 

• -0.14197 

0.21382 

1.11466 

-0.20430 

-0:71787 

2SLS 
coa"ffTëients 

and t - ratios 
,..c 

-121.05731 

698.37175 

-459.17716 

0.33382 

4.72314 

-0.62242 

-2.19133 

S«'e Ilot 0S to t,lh1c 11 (il) 
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Bata 
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0.65755 
~~ 

-0.OB355 

\ 0.40068 
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-0.79847 

~ 

-. 
.... 
VI 

~ 



" 

" 

\, 

" 
1.52 

, 
. In one sense 'this contradicts the assumptions of the simul-

taneous equation model. One.possible e~planation of the posi- ~ 

tive coeffidient is that there between invest-

ment and di vidends. Over time as in increases, dividends 

will also increase because "qf, an irnproved earnings posi tion. 

Table ll(b) details ,the results of the dividend equation. 

The measures of goodness of fit confirm that the equatian is 

welol explaine"d ana there are no patterns of correlation among 
~ 

the error terms. However the ,coeffici ents df: the two j aintly 

dependent variables are sma..ll and not statGtically.,.ii.gnifi­

canto The results imply that for t1)is particular sample of 

fibs the dividend :decision, i'\js independent54 of the other two 

de ci sions. The role Qf the intercept term' i s similar ta that 

discussed above on' p. IJ9. In 'the model the payout ratio 

is smaller than that obtained in equation (5.2) above and closer 

to the act~al aver~ge payout ratio.55 

" -- The externalc finance equation also has, a good fi t wi th 
1. 

three osignificant coefficients, ~though one has the wrong 
~ ,1 

sign. i'he other coefficients maintain their expected signs' 
"" - " } -~ .... 

but are not statistically sign iicant. One'·int'ëresting aspect 
l' 

, _.1 

" of the results is that the leve age-variab;t:e has the wrong ex-
~ i .1( 

pected sign. The leverage vari ble measut-es the éxtent t~ 

which firms finaflce ~heir activ ties through d~bt and also 
'. 

contains an element of the ri sk ,inherent irt':borrowing. A 
\ 

negative coefficient would support Kalecki' s "principle of 

increasing risk." The resul ts show,that for the sàmple of. 

, steel firms, nei ~her limitations on capi tal' nor the increasingc 

.. 
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, 

co st of capital created barri ers for the firms. The rate of 

interest measured by the cost variable is appropriately nega-
o ~ 

ti ve. but appears to be not a dominant variable in the 
-

equation. Similar arguments can be made for the profit and lr>, ..... 
1l' \1 .?j, 

to a lesser extent the depreciation variables. Both variàb~ers'<,' '1 

are riegatively J:;_elated ta the amount of externa'l borrowing. 
l '1, 

As rE\tain~d earnings decline, the amount of external funds 

inereases. When investment increases and di vidends are un-

chang'ed, the new sources of funds meet the gap left. by in­

ternal funds. The .results for~equation (5.5) generally support 
\ 

the hypothesis of ~pe simul taneous equatianJIlOdel. 

Earlier, a strong case wa9 made for the use of OLS in a 
, ,-

simul taneous equ~tion model. The argument i s rein~orced by 

comparisons between the O"LS and 2SLS estiJates. The tables • 
reveal that there are no major differences between the two 

t U 

estimates. 56 There are no dramatic changes in sign or size 

from one method of estimation to the next. There seems to be 
-

very li ttle to ga~n from any of the other methods of estimation 

CLI~ or FIML) • 

One question to be answered i show well the equations 

foreeast investment spending beyond the sarnple periode Esti­

mates based on the priee def'lated data were used to obtai,n 

the forecasts. The adc1i tional estimates required for thi s 

test arè found in Tables,12(a) to 12(c). The results show 
~~-

no marked differenc-es' from those of the undeflated da"ta. 

HoW weIl the equations for,eca.st beyond the sample period will 
e 

depend on a number of factors: the model' s structure; the 
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TABLE 12( a) 

THE oINVESTMENT EQUATION fOR THE SAMPLE Of STEEL fIRMS 
DEfLATED DATA~ 1955 - 1975 

OLS Beta 2SLS 
coaffTëIants coeffI"ëients 

and t - ratios coafficiel'lts and t - ratios 

0.08139 0 0.09322 
(0.20321) 

66.29910 0.26379 69.94271 
(1.89535) ~ 

3 .?·4~69 0.75487 4.84945 
(1.85481) 

0.52563 0.44433 0.49886 
(2.90034) 

-0.67085 -0.19032 -1.35742 
" (0.5079) '-

0.6813 
11.692 

2.67 

See notes to Table ll(a) .. 
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Beta 

coefficients 

0 

0.27,828 

0.97146 

0.40067 

0.38510 
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TABLE 12(b) 

THE DIVIDEND EQUATION FOR THE SAMPLE OF STEEL FfRMS 
DEfLATED DATA: 1955 - 1975 

0.9578 

114.715 

2.27 , 

See notes to Table ll(a) 
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TABLE 13~....J 

• l, 

FORECASTS GIF THE INVESTMENT EQUATION Ot THE SIMULTANEOUS 

=E __ Q __ UA_T;..,;;I;..,;;O..;..;N--.,;.MO __ D __ E __ L~F..;;.O.;...;.R~TH~E;;.......;;S;.;.A.;.;..M_P=LE;;;........,;Op.F~S..,;.T..;;;E..;;;E=L .... f"...;I;..;.R.;.;..M .... S. ,,J. ~ 

(in 1971 Constant dOllars) 
Sm 

Actual 
1 nvastmsn t 

Forecasts basad on OLS 
Estimates 

1976 

1977 

1978 

217.8 ~-4 

200.4 

176.3 

MEAN! A8S0LUTE ERROR 

(Of the forecasts) 

MEAN- SQUARED ERROR 

ROOT MEAN SQUARED ERROR 

;, 

266.0 

217.7 

184.7 

24.6 

29.9 

, . 

O' 

t 

/ 
/ 
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fact that large changes in the priees of capital goods occurred 
("" 

towards the end of the sample period ana beyond. (See Chart 

II above.) After 1,975, investment in the steel sector was 

sluggish and recovered only in 1979 .. Despi te these factors, 

the OLS model forecasts reasonably weIl compared to the naive 

mode1. Forecasting too far outside the sample period is not 

generally recommended for this model. For the sample of 

steel firms, a number of interesting features stand out. 

There\ i s the general downturn in inve stment spending menti one d 

pre~iously. Over the same period, firms continued to obtain 

addijional outside financing, partly from more borrowing and 

partly by a return to preferred shar~s.57 

External borrowing attained its peak ~uring the samp1e 

'period while equity financing declined. Since the mid 1970's 

there has been a shift away from bond financing towards equity 

"and other hybrid methods. 58 Ta use thi s mode1 for further 
" 
wOrk, the finance equation must be adjusted accordingly. 

B. The Pu1p and Paper Firms 

Before discussing the res~lts for the pu1p and paper 

group, the peculiari ti es in the data must be stressed. First, 

the, data consists of inforination for fi ve firms, but on1y 

three of the fj.rms have observations for the full samp1e 

peri ode ' N ext, the sensi ti vi ty of the industry to external 

changes distorts the data and certainly"affected divide d 

policy over the 1969-1971 periode In the previo~s secti we 

used the data of the largest newsprint firm to obtain re 

for the flexible accelerator model. It is inappropriate 
/ 
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follow the same procedurè here; for example the external 

finance variable has missing observations because a single 

firm will not venture into the capital markets every year. 

What is important is to obtain regression results whict!. re-' 

flect the behaviour of the,pulp and pap~r group. Despite 

the difficu1~ies the results are in keeping with what we 

expected. 

The OLS estimates of the simultaneous equation model in 

Tables l4(a) to l4(c) are weIl explained in terms of R2·s and 

F values. The Durbin-Watson statistic suggests there i s no 

evidence of posi tive first arder autocor.related error terms. 

Plots of the residuals display no unusual patterns; . 

In the investment equation, the accelerator and external 

finance variables provide ,good explanations of investment 

acti vi ty. The resul t ptirallels that of the steel firrus. The 

SaIne i s not true of the co effici ent for the depreci~ti on 

variable which i s po si ti ve and highly significant he're but 
1 

was negati ve apd not 'signi ficantl for /the steel firmsl The , -, 
dual nature of the depreciation variable and its relative 

importance to both indu'stries are discussed later. 

Thé regression estimates for the dividend equation are 

similar in almost aIl respects to those for the sample of 

steel firms. The two jèintly dependent variables are nega-', 

tive, SIDall ~d insignificant. T~e poor showing of th~ two 

variables pro~des additional support for representing the 

firms' behaviou\.\ as recursi ve rather than simul taneous. ','!old59 

has argued consi~':\n;lY that economie relationships are re­

cursive in nature. \In recursive systems, eaeh dep~ndent 

\ 
\ 
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TABl:E 14(a) 

• 
THE INVESTMENT EQUATION FOR THE SAMPLE OF PULP AND PAPER FIRMS 

UNDEFLATED DATA: 1955 - 1975 

Intercapt 

* 5 

DV (Dividends) 
" 

Er 

D (Depreciation) 

-2 R 

F 

DW 

OLS 
coeffIcients 

and t ... ratios 

-70.87459 
(-2.31400) 

67.70698 
(2.83196) 

2.21806 
(4.04598) 

0.34300 
(2.5~885) 

1.21167 
(5.66559) 

0.89335 
42.88090 

2.05 

See notes to Table l'{a) 

~ 

Beta 

coefficients 

0 

0.21782 .. 
0.33554 

0.25192 

0.52632 

l 

2SLS 
coefficients 

and t - ratios 

-81.93355 

70.92?50 

2.54416 

0.29523 

1.21223 

" 

~\ 

Beta 
,-

coefficients 

0 

0.22816 

0.36563 

0.18891 

0.52656 

c 

~ 

(j\ 
CJ 
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TABLE 14(b) "'''''-, 
~~ 

i 

THE OIVIDENO EQUATION FOR THE SAMPLE OF PULP ~NO PAPER FIRMS 
UNDEfLATED DATA: 1955 - 1975 / , 

OLS 
coefficients 

and t - ratios 

0.97827 
(0.14039) 

Intercept 

~1 
p' 

l 

EF 

1f2 

F 

DW 

~ 

0.69411 
(4.8065) 

0.20139 
(3.60913) 

-0.00994 
(-0.22046) , 

-0.Q4189 
(-0.95858) 

0~75878 
\ 

16 .\~28 
2.jç 

\ 
\ 

See notes to Table 11 (a) \ 
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Bata 

coefficients 

0 

0.74013 

.. 
0.64039 

-0.05914 

~"-. 
• • .1., 

-0.20340 

\ 
2SLS 

coefficients 
and t - ratios 

8.03725 

0.49784 

0.32116 

-0.14294 

0.158-46 

~ 

coefficients 

0 

0.53085 

4.02122 

-0,.91960 

-
0.67028 
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TABLE 14(c) 

THE EXTERNAL FINANCE EQUATION FOR THE SAMPLE,Of PULP AND PAPER FIRMS 
UNDEFLATED DATA: 1955 - 1975 

OLS Beta 2SLS 
coefficients coefficients 

and t - ratios coefficients and t - ratios 

Intercept 53.,73834 0 38.54148 
(1.44337) 

LV 

c 

l 

oV 

~1 

D 

-2 R 

f 

DW 

96.22505 
(1.40071) 

-1942.829 
(2.50798) 

0.155909 
(0.58355) 

-1.58136 
(-1.67481) 

1.39010 
(3.28176) 

0.70784 
10.691 
" 2.35 

See notes to Table ll{a) 

0.31577 235.91423 

-0.43666 -1364.65 

• 
0.21228 -0.38275 

0.32572 0.55455 

0.93254 1.73007 

-0.38462 

" 

~ 

.f\ 

Beta -
coefficients 

0 

0.77415 

-0.30671 

-0.50717 
/ 

~' 0.10850 

1.16060 

--0.22748 

1 

--------
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variable enters th'2 system one by one;, insteaJ of siôul taneous 

deterrninations there are causal chains. Lintner (1967) takes 

a similar po si tian when he suggests that the di vidend de-

cision is determined fi~st, then the debt-equi ty and invest-

ment àecisions follow. 

The estimate of the target payout ratio calculated from 

the dividend equation is higher than that obtain~d in Section 

II: The 65% ratio obtained (from the OLS regression) is close 

ta the individual firm ratios tabulated in part (c) of Table ~O. 

To analyse the external finance equation, it is interesting 
r 

to look at the four sets of regression coeffici'2nts (OLS and 

2SLS for the deflated anè. undeflated data). The cast, leverage 

and, to a lesser extent, the investment variables all have 

their expected signs. Again there is no strong indication 

tha;t the "principle of increasing ri sk" affects the paper and 
/ 

puip firms. One possible reason is that firms in the steel 

kd paper industries hav~ not approached the upper limi ts of 

borrowing capaci ty. For the sarnple period and the eight firms 

in the overall sample the average leverage ratios are 21% 

(steel) and 43% (pulp and paper)., See Appendix Tables A) and 

A4. Thè$e ratios are generally below the averages for the 

manufacturing sector. 60 ~Vi th one exception the coefficients 

of the depreciation variable are negative in the external 

finance equation. The exception may weIl be explained in 

terms of the algori thm used to compute OLS. 61 

The positive relation between lagged profits and external 

finance does not support the view that external finance ls 
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... TABLE 15(a} 

THE INVESTMENT EQUATION FO'-THE SAMPLE OF PULP AND PAPER FIRMS 
DEfLATED DATA: 1955 - 1975 

OLS Beta 2SLS 
coefficients coefficient~ coemëients 

and t - ratios and t - ratios 

Intercept -0.68443 a -0.44753' 
(-1.27752) 

... ... 
5 52.52063 0.27279 39.36808 

(1.90026 

DV (Oiv-idends) -, .55994 0.32286 .. 1.292D3 
(2.50998) 

EF 0.50830 0.41840 0.75481 
(3.02654) 

o (Depreciation) 1.35734 .0.56069 1.11179 
(3.77849) 

" 

-2 1 R , 
1 

\ 0.71656 

f 
1 

13.640 

DW • 2.05 

See notes to Table ll(a) J 
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TABLE 15(b) 

,1 
THE DIVIDEND,EgUATION fOR THE SAMPLE Of PUlP AND PAP,ER fIRMS 

. otrLATED DATAI i§55. 1975 ry 

OLS 
coefficients 

and t .' ratios 

-0.010.15 
/" (-0.13645) 

0.7408' 
(6.35539) 

0.21153 
(3.81575) 

-0.01218 
(-O.J1464) 

-0.03485 
(-à.82764) 

0.7754 

16.2628 

2.26 

.. 
See notes to Table 11(a) 

m'sr t r,n T n DS tE .t- a- ,---y'" 

Beta -
coefficiev1ts 
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0.75277 

0.50379 

-0.05888 

-0.13862 

Ir' 
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.2SLS 
coefficients 

and t - ratios 

0.08866 

0.58757 

0.36B05 
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-0.21574 

0.24652 
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~ TABtE 15(e) 

OtHE EXTERNAL fINANCE EQUATION AFOR THE SAMPLE, OF PULP AND PAPER fIRMS 
- DEfLATED DATA: 1955 - 1975 

~ OLS­
coefficients 

. and t ... rat!os~ 

Beta -
coeff icients ' 

~ 

2SLS 
<coefficients 

'and t ... ratios 

~ 

!!!i2 
.. 

coe FFielen t.s , 

Intercapt 0.07648 
(0~17566) "" 

0 -0.17997 

~ 1 

LV 

-, C 

1 

DV 

'Po " -t--1, 

o 

A2 
.~ r, 

DW 

" 

~ 

1-09.2853 
(1.06113) 

-1021.343 
(n •. 82583) 

0.24496 
'(0.87063) 

-0.72222 
(-0.84142) 

1:.05737 
(1.82455) , 

. -0.43454 
(-0.61318) 

0.49910 
4.321 
2.42 

See notes to Table ll(a) 
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sought when retained earnings are lnsufficient. However one 

study62 on the forests ~pro.ducts industry pointed out the 

following: industry officia:ls insist that accelerat"ed wri te 

offs and other measures are r.elied on to improve retained _ .. 

earnings and enhance their ability to raise capital. Lending 

institutions presumably ensure themselves that firms' generate 

suffï6ient cash flows to meet their obligations. Note that 

the iign q,n the lagged profi ts variable is opposi te to that 

obtained for the steel firms. , , 

In g;eneral the OLS and 2SG~ estimates are not significantly 

different from each other. Table AS of the Appendix illus-
{) 

trates the differences bet~een the two est.imates. Except for 

two cases tnere are no dramatic ch~es in sign or size fol' 

'the defla te.d and th~ undef~a ted data. , 
.., 

Interindustry comparisons reveal sorne. interesting fea-

1 tures. Dividend payout ~,atios are higher for firms in t·he 

pulp and paper ~ndustri e,s than for the steel firms. N 

Chateau' s (1976) cash flow model produc ed siini lar find' ngs. 

ex-Firms experiemced 'no serious barriers in ~thei~ access 

ternal_fi~ce. Over thé sample,period, firms used a dicious 

mix of retained earnings, stock fi.l'\ancing and external \orrow­

ing. Borrowing dominates total sources of finance, esperiallY 

for the steel firms, (see Chart l of Chapter Six" below) ~ut 

capi tal cost allowances do not have the sarne ?importance ~or 1 

the two sectors. The d~ff'er~nces show up in \the, regressi 

coefficients of the depreciation variables. 
li' 

' •• 1 

The depreciatibn variable has a dual role in models 0 



., 

( 

r 168 

investment. One po~sibility is that depreciation serves as 

a measure of the age of the·' capi tal stock. However policy-
, 

makers frequently change depreciation rates and the variable 

is no longer an adequate proxy for the age of the c~pital 
\ 

stock. ,The secon'd possibili ty recognises that policymakers 

alter depreciation rates for tax pu~poses. In this case 

depreciation captures the relationship between investment and 

incrEt'ases in these cash flows. This explanation fi ts. the re­

gression results which are summarised in Table 16. A posi-

tive significant coefficient implies that increases in cash 
- \ 

flow,s from accelerated depreciation have' a po si ti ve effect on 

investment expenditures. 

In the flexible accelerator model, the depr~ciation 

variables are positive and highly significant for the two 

samples. Here the depreciation variable acts as a proxy 

measure of finance available to the firme In the simultaneous 

equation model, the coefficients of tDe-depreciation variable 

change sign and significance for the/ steel firms. These 

changes reflect the fact th~t fastef wri te otfs are more im­

portant to the pulp and paper firms than to the steel firms. 

C api tal co st allowance s which are candi ti onal on special ca te-
. ; t· 

gories o~ investment serve a useful purpose in the forest 
( 

products industry. The 1972 tax changes also generated addi-
~ 1 

"'-... 

tional funds for the firrns in the industry. The amounts earned 

by the pulp and paper f'irms are almost double those of the 

p~imary metals industry.63 The negative coefficients {or the 

steel firms confirm Laing's (1973) con~ention that faster 

• t 
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TABLE 16 

REGRESSION COEfFICIENTS OF THE DEPRECIATION VARIABLE IN:-
! 

(a) The F~exible Accelerator Model 

Undeflated 

All Steel 0.0017'2 
'il 

All Paper1l o .00237 

Deflated 

0.00127 

0.00166 

Note: All four coefficients have t - ratios greater 

than /2. 
" ! 

\ 

(b) The Investment '"Equation of the Simultaneous 

Equa tion Model 

AIL Steel 
1 

AU Paper 
) . 

Undeflated 

OLS 2SLS 

-0.34465 

1 .21167 

-O. B2575 

1.21223 

Deflated 

OLS 2SLS 

-0.67085 -1.35742 

1.35734 1.11179 

No(e: Only the coefficients for th',a pulp and paper firms 
J 1 fi 

h~ve t - ratios greater than 2;: 

, 
11 Ses Appendix Table A6 

S9urce: Tables: 5, 11(a}, 12(a-}, 14{a}, 15(a) 

• \. 

'" • 
1 
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write offs are unlike1y to have an impact on investment. The .. 
statement referred to the 1972 tax changes specifically, but 

is aliso applicable té earlier instances of rapid wri te offs. 

In the next section the r~gression estimates are used 

to calculate elasticity coefficients. The elasticity co­

efficients provide an indirect test on the effects of tax 

incenti yeso 

'IV. FURTHER ANALYSIS OF THE REGRESSION ESTIMATES 
Ç> 

There are four main conclusions to be arawn from the 

empirical analysis of the previous sectl0ns. First changes 

in sales (a proxy for demand) are a major determinant of in­

vestment spending in the steel and, pulp and paper industri es. 

Secondly investment dges not respond immediately and auto­

matically to changes in demand. Instead the response is 

spread out, fo~ examp1e over a period of four years in the 

steel industry. In the steel industry technological change 

has accompani ed the response of the industry to changes in 

demand. This factor"created a -=-ownward bias in the value 

of the accelerator coefficient. In the pulp and paper in-
, 

dustry improvements to existing capacity have accompanied tne 

J 

changes in demand for the industry' s output. Next, accelerated 

capital cost allowances improve a firm's internaI cash flow, 

but these funds are inadequate for the financing of investment 

projects especially il'\ the iron and steel sector. Inadequate 

internaI funds must be supplemented by borrowing and stock 

financing. For the pulp and paper firms increased cash f10ws 

from depreciation allowances assist in their gaining access 
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1 

to external finance. Finally there i 13 clear ev:,i,dence of the 

link between decisions to pay dividends: 

ex~al finan~e. 
inves/t' q.nd obtain 

! 
Comparisons between the empirical results here and those 

of other st~dies yieIq useful insights into1the investrnent 

process. It is worth noting whether the re'ults bear out the 
1 

"" I<'!t 1 
assumptions of the hypothetical policymakefs' model outlined 

/ 
in Chapter Two. The policymakers' implic.1jt model assumes: 

/ 
Ca) existing profitable investm~nt opportunities are not taken 

/ 

up because the corporate incorne tax reduoes the cash flows of 
1 

firms: (b) once a firm increases i ts cash flows new invest-
• 1 

ment occurs immediately and automatical~y; (c) there is per-

fect syrnrnetry between increases in ~1tve/stment and changing 
\'lJ / 

cash flows. The results we have obtained are not consistent 

with the assumptions of this policyrna~ers' model. There is no 

evidence lOf instantaneous, adjuf?tment of investment to i ts . 
(' 

determinants. The modal impact occurs between the seèond and 
1 

/ 

third years after changes in deman~. One conclusion which 

must be drawn here is that policym'akers ought not to seek 
/ . 

policy tools,which would guarant~e immediate short term 
1 \ 

gains. F~r the investment proG7ss, such, tools probably do not 

exist. In addi tion a liberal iepreciatio~'~OliCy cannot con­

'tribute substantial increases' to total source of funds to a 

firm (see Chart l 

the additions are 

. / 
below ln 9hapter 

1 

marginaJj. 
/ 

Six') . Fo~ t '= steel firms 

\ 

The analytic resul ts in Sections II and III demonstrate 
/ 

that there i s no direct Iink between changes· in tax polt'cy 
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and changes in investment. Th~,main de terminant of increased 

1 ~\\ investment is demand,'(sales var\able); capit~ cost allowances 

\ play a subordinate role. One m~sure of the indirect link 

lis given by the elasticity of inv\stment with respect to 
\ \ 

.. 1 

\~;preciation. Table ~7 lists thre\ di~ferent elastici ties 

~Flculated from the s~multaneous eq~tl0n model. From the 

T~ble it follows that a 1% increase in borrowing leads to 
\ ' \ 

l)p% i~crease in investment for the S~le of steel firms and 

lerS than 1/5% for the pulp and paper f rrns. A 1% change in , 

derhand also generates similar results fo \ the two samples. 
l P • 

i The relative si zes of the elastici ty \:r inve~tment wi th 

r~ spect to the S* variable confirm the find\ngS :f the flexible 
/'\ 

accelerator model for the two sectors. The 'ost important 

aspect of the elasticity of investment to dep eciation is the 

algebraic sign. 
1 

equation measures the absolute amounts of depre iation avail-

\ able to the firm. To capture the effects of taxi changes one 

,must consider the increments to,' depreciation allowances. Thus 
1 
1 

investment increasô!s by about t5~ when there' are faster wri te 
l, ' 
~ffs for the pulp and paper f~'rms; but there appears to be no 
.) 

~ignificant increase in inves'tment for the sample o't-- steel 
1 

firms. 
f 

If policymakers want to increase investment in a parti­

cular sector, they will obtain reasonable resul ts if demand 

for the sector's output is Simulated. The flexible accelerator 

implies that the increase in investment will be spread over 

a long period of time. ,Al so, policymakers ought to tie " 
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TABLE 17 

, 
ELASTICITY MEASURES~ DfRIVEO FROM THE SIMUL TANEOUS 

EQUA TION MODELy 

,-

( 

Elas€icity of Investment With R espec t 

* t S Er 0 

Steel 0.2 0.2 

Paper 0.1 0.1 0.5 

". 
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Ta 

1./ See Appendix Table A9 for the formulas used ta calculate 

these elastici tiss 

Source: 8ased an data from Tables 

14(c) 

/)11(a) - 11(c) and 14(a) -
{ 
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acceler..f.'ted capi tal cost allowa,nces te particular types of 

inyestment spendi~g64 e.g. pollution control equipment; in 

thi s way. the allowanc,= s are more meaningful to the firm. 

In oite respect the empirical findings here are in agree-
, 

J 

ment wi th thosp. of the Tax l'yTeasures Review Commi ttee (1975) . 
. , 

The Commi"ttee found that 80% of the increased investment from 

the 1972 tax changes occurred between 1974 and 1975. The 

Commi ttee' s Report clearly acknowledge the exi stence of lags 

in the investment process. This position conforrns closely 
.1 

to our discussion ln Chapter Two, Section Four and the esti-

mates presented above in the second secti':on. 
1 

Harman (19)77) use s Coen' s adaptation of the neoclassical 

model ta examine 'investment and tax incentives in Canada. He 
~ 

estimated that after the 1972 tax changes, increased cash 

flows led to a 1%65 increase in investment in the manufacturing 

sector. Harman's figure is much more optimistic than our 

estimates obtained above. Harman believes tha t the use of 

distributed lag models yields èstimates\ for the modal impact 

of tax policy well beyond the period after a policy is intro­

duced. He suggests that models be developed to enable poliey 
~ 

effects to be constrained in time. The suggesti'on overlooks 

the admini strati ve lags which occur whenever a tax policy i s 

introduced. 

Consider the faster wri teoffs for manufacturing and pro­

cessing'firms introduced on 8 May 1972 and to come to an end 

on 31 December 1974. At first glance i t appears that firms 

have 32 months to plan and put into place partièular pieces 
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of machinery and equipment. Draft Regulations and final 

Regu1ati ons were pub1i shed on 28 July 1972 and JO August 

1973 respectively. At least two features of the Regulations 

must be under1ined. The Regulations èefine the meaning for 

tax purpo ses of "manufacturing and proc essing" and they also 
-

detail depreciable property eligible for the allowànces. Thus 

over a year passes before firms know whether their particular 

acti vi ty consti tutes "~anufacturing or processing." Firrns had 
h 

about 15 months to install their new equiprn8nt before the 

original expiry date. 'For the steel firms "i t takes eighteen 
~>--

months to plan and three years to construct and put into 

operations major productive faci1i ties. ,,66 C1early the in-

centi ves had li ttl.e or no effect on thi s subsector of rnanu-

facturing. 

V. SUMMARY 

In thi s chapter two investment equa tions are e stirnateè 

for samples of steel anè. pulp and paper firms. The flexible 

accelerator illu;3trates the importance of demand changes for 

increasing investment spending. The simul taneous equation 

mbdel focusses on the interrelationship of~three decisions. 

The model atternpts to integrate the real and financial sectors 

in the investment c;leci sion. The model posi ts a simul taneous 

relationship between investment, dividend and financial de-

cisions. si on e stimate s sugge st a modifi cation of 

the hypothesis a simul taneous rela tionship to a recursi ve 

one. 

The simultanrous equation model ernphasizes the importance 

/ 

1 
1 

, ' 
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of external finance in the investment deci sion. The resul ts 
, 

reflect the trend in statistics for the manufacturing secter. 

The statistics reveal that over the sample period cash re­

quirements ate not ad'equately supported by -internaI funds. 

Firrns have had ta reinforce gross retained earnings with bond 

finance. new ~quity issues and to a lesser extent preferred 

shares. Over the sarnple p~riod barrowing replaced preferred 

issues as an important· source of finance. ïhe equations make 

" clear the limited rele capital cost allowances play in fin-

ancing invest7nent spending. The implications o·f the lirni ted 

role are explored in the next chapter. 

, , 
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FOOTNOTES 

IThis characteristic is important wi thin the context of 
tax incenti ve s and inve stment spending. )lany of the early 
tax incenti ves required appli cants to have -sorne degree of 
Canaàian ownership. For exarnple between IJ-6-6 J and 1-1-67 
aIl firms which àpplied for [aster write offs on certain 
classes of assets had to posse ss a t least 15fo C anadi an owner­
ship. 

2 ' 
Setween 1955 and 1964 the two sectors accounted for JO)~ 

of earned capital. cost allowances. In 1969 Statistics Canada 
reclassifi ed a number of firms from the primary metai s sector 
to the mining sector. (See notes ta Table l, p. 11).) Since 
1970 the two sectors now account for 25% of earned capital 
cast allowances. Other manufacturing subsectors which earn 
large amounts of capital cost allowances are the petroleum, 
chemicals and transport sectors. 

JThe heterogeneous collection can be divided into those 
with substantial provincial Government investment ana other 
firms. Among thi s collection. sorne firms' have had considerable 
financial difficul ties and one became bankrupt in 1977; two are 
subsidiaries 01 United States conglomerates, and separate 
financial information i s ciifficu1 t ta obtain for a fairly 
long timè series. For a rec~nt study on corporate dualism 
in the steel industry see Study No. 19: Corporate Dualism 
and the Canadian Ste"l Industry 1 Royal C ommi ssion on C orporate 
Concentration, February 1977. ottawa. 

4~stimates of the effects of changing :xchang~ Rates are 
always ,found in th::. Annual Reports of pulp and paper firms. 
For exarnple: "Thoughout much of the year. the Canadian dollar 
traded at or above par with the U.S. dollar. Since a very 
large proportion of the company' s total production i s sold 
in markets calling for payment in U . S. dollars. the effect J .' 

on net revenues as compared to a si tuation in which the Canadian 
dollar is trading at a oiscount is obviously damaging. 

"For eaeh pere2ntage point by which the Canadian dollar 
exceeds par, the net after tax effect, on the company' s profits 
i s approximately $1. 8 million." p. Il, Mae:.rillan Bloede1 
Limited 1972 Annual Report. 

5The last major expansion in the industry took place 
in the 1950's; sinee most of the equipment lasts for about 
25 years. the equipment is generally very aged. Statistics 
Canada has the following estimates of average eeonomie lives: 

Estimated Average Economie Lives (Years) 

Buildings Engineering 
iVlachinery & 

Eguipment 

Paper & Alli ed 
Industries 50 55 

primary Metals 40 ',1 45 

Fixed Capital Flows and Stocks. Statistics Canaàa, Cat.: 
(Od~~sional) . 

22 

22 

,,.. 
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6To build a moc.ern pulp and. paper mill today costs approxi­
mately $300 million (See Th~ Canadian ?orests Products Inaustry, 
Department of Industry, Trade and Commerce S.ector Profiles) 1 

(1978). 

7See for example Meyer and Kuh (1957), Kuh (1971). 
Other studies which use the firm as the uni t of analysi sare 
Grunfeld (1960); Jorgenson and Siebert (1968b) i 2isner (1967). 

8In 1960 Statistics Canada reclassified a nwnber of in­
dustries to bring the classification in line \' i th the Revised 
Standard I!1dustrial Classification. Later during the same 
decade sorne rnanufacturing firms were reclassified as mining 
firms. Data reclassifications do not allow continuous tirne 
series 0 bserva ~ions on many variables. 

9 Aggregation' of indi vidual finn data introduce~ a nurnber 
of problems e. g. aggregation bias. (See H. Theil. Linear 
A re ation of Zconomic Relations, Amsterdam, 1954 .) -Griliches 

, and Grunfeld 19 ° show that 1 for predictive purposes. aggrega­
tion is not "necessarily bad." (See also ~~ot and de ~vit 
(1960) 'for another perspective on aggregatfbn.) ',vhat is im­
portant is to put fims into groups where structural coeffi-
ci ents of indi vidual finns are not signifi cantly different 
from each other. ,*he grouping of the three integrateQ steel ' 
producers i sone ex ample of thi s approach. 

10The conversion of' data, especially financial statements 
from one currency unit to another is fraught with difficulties. 
One must decide whether to use the rate in effect at the 9nd 
of the year or the hi stori cal rates which prevail ed at the 
time that transactions occurred. In the Uni ted States. the 

'Financial Accounting Standards Board (FASB) original1y pro­
po s2d the second al ternati ve but has recently reversed i ts 
po si tion to the first al terMti ve. The Canadian l nsti tute of 
Chartered Accountants took the same po si tian and lati"r sus­
pended th,:>ir rules. (Reference: The Financial post, 13 July 
1980, Accounting and Audi ting Section.) See also the panel 
di scussions: "Foreign Currency Transaçtions: Business and 
Accou'nting Aspects" and "Foreign I~urrency Transactions: Tax 
Aspects," pp. 338-358 and pp. 490-546 in i;.eport on the Pro­
ceedings of the Thirtieth Tax Conference 1 C anadian Tax Founda­
tion, Toronto. 1978 . 

.;;' lleSee Kuh (1971) 1 pp. 60-62 for a discussion of the way 
he chose hi s sample 0t: fir:ns. 

c 12The Province of Québec: Sidbec-Dosco; the Province of 
Nova Scotia: Sydney Steel. 

13The Foreign Investrnsnt Review Agency carne into being 
during the 1974-1975 perioà--at the ehd of the sarnple period. 
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14The di scus~ion in footnot2 22 of Chapter Three makes 
i t clear that an accelerator relationsh.ip is basic ta most <­
inv~stment equations. The investment equation' in the sfmul­
taneous equati.on model i s essentially an acc912rator '2quation 
augment ed by other jointly dependent vari anles. The length 
of the lag will di ff<;r from indu'stry to industry; and 'NUl 
depend also on whether firms in the industry are growing or 
not. Ther"-' are insights ta be gained from fi tting eql,lat1ion 
(5·1) ta the data. I~' > ~ 

l.5Th~ time period t i s taken to be one year. '[flo st tc;­
searchers disaggregat'e their models o'lrer time and use quarter-
ly data; sorne researchers açt1ially compute artifi cial seri'\! s 

,to obtain quarterly mode;Lfr: (See for example Har:nan (197f() J 
If firms adj)..lst veryquickly,-annual adjustments will seem 
almost instantanElous. However, deeisionmakers in th:: steel 
industry provide enough evidence to show that the lead time 
for increasing eapaci ty i s at least four years. (See Steel 
Profits Inguiry, 1974.) An annual model is therefore not 
inappropriate for the steel industry. S,e~ a1so Kuh (]"971) , 
pp. 201-20) for a discussion of aggregati9n ov.er 'time periodsj 
and vvallis (1969), pp. 777-778 especia1ly. 

16 A rigi ct statement of the ace? lerator princip1e impli e s 
a value of uni ty for the cOèffi cient. In actual practi ce " . 
estimates may b'? less th an,. one. SOIDe of the factors' which 
contri bute ta the downward bias are as follows: if changes 
in output and techno1ogical progress are correlat2d the accelera­
tor i s biased downwards (See illal ters, 196 J) j the inclusion of 
a lagged investment tenn in equation (5.1); the use of ex post 
rather than ex ante datai most r:esearchers use ~x post data 
in their investment equations mainly because data on sales 
expectations for examp1e are unavâilab1e. 

17 The method of estimati2,n used herq i s least sq,uaré's. 

18Dhrymes (1970) discusses R2. sand problems associated 
wi th the measure. 

l ' 
9See Kuh (1971), Chp. 8,. pp. 205-207. Kuh argue~ 'con-

vincingly against the stancard textbook int€-rpretation of t­
statistics: the samp1e t stati stic ref1ects the variabili ty 
of the estimates and nct wheth3r a gi ven eoeffici ",nt was drawn 

• <1 0 

from a populatl.on whose mean was zero. 

20Draper and Smi th (1966). Chp. :,. Draper: and Smi t'h 'ou t­
line cri teria to determine whether errors are random or not. 

·For these regressions, there are no discernib1e irregulariti.es 
when, th~ standardized residua1s are plotted against the d,e­
pendent variable. Similarly, when the standardized residuals 
arc p10tted against time, there is no evidenee of seriaI 
correlation. One interesting characteristic emerges from 
thes€ plots. ;:,~ost of the standardized residuals li", weIl 
wi thin ;:1 standard deviation pf the mean values. Because 
there are ' 21 residuals, te sts for nonnali ty will not be very 
conclusi ve. ' 

( J­
j 

·c -1 

\ 1 ,. 
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21The resu1 ts for the individua1 firm "regresslô"ns f,Jll.ow 
the g,:,neral pattern of the resu1 ts for the aggregate ste->l 
firms. Ther~ ar':: sorne small àiff~rences howeveri for one 
firm inve stment doe s not r-~ spond to saI es changes ·.}eyond th­
third y~ar; another fi~ shows a distr~buted lag slmilar to 
the inverted ',,1 of ~vans (1969: St:;''; especially pp. 102-103). 
Charts III and IV aepict the shape of the 1ag for the aggr"'­
gate sample of steel i'irms. As a group the st'?el f1rms pro-. 
vide substantial support for the flexible accelerator with 
first rising and then d~clining coeffici",nts. ~he appendix 

.. tabl,~s contain detai1ed resul ts for one of the st,-,.:;l firrns. 

22~quation (5.1) can be "Nri tten in th," form: 

(S. la) 

where 

'ZjJ-' represents the SUffi of th", colfici~nts of th'? sales 
" chang,:, , variab1'? s 

and 

AO t . the sal",s change variables are proxies for the> 
-1 qutput variabl~. 

Equati~n (S.l) is derived from the relation: 

Kt = 0( °t . (S·lb) 
-1 

where 0( the accelerator is replaced by 2,)l-~ 

K ... = 1:.?< 0t-i (S.lc) 
fi u 

From (S.le) one ean derive a long run elasticity of the capi­
tal stock wi th lZespect ta output (sales). If 'Ne measure 
elasticity at th~ sample-period rnean values, the 91asticity 
of the capital stock with respect to output i8 given by !~~ 
(or the accelerator). 

- 23Eisn~r (1960, 1978) argues that wi th a linear homogen'~ous 
production runction and constant factor proportions. th~ elas­
ticity of the capital stock with r~spect to o~tput is unity. 
2isner aIse outlines reasons why the ela~ticity coefficient 
may not be preclsely unity. Sorne of the ceasens are: a non 
linear homogeneous production function; lf the elasticity of 
sa1":!s expectations wer::; l~ss than unit y; the production 
function ls changing because of increased innovation. 

24Th8 short run impact elasticities of investment with 
r9spect to sales are rnorp difficult to estimate. The fol1owini, 
calculations are based on Svans (1969), pp. 143-149. To 
calculate the plasticity for the first year for =xarnple, rr.-
write equation (5.1) as follows: . 

, 
1 
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= + other' terms (5·la) 

where .3 -t 

(5.1b) -

dIt rI [St-k F t-k - AS t FH] aSt 
= ,..2 

~t-k 
" 

= ~ l 
Ft - k ( assuming 6 St is small r?lati ve 
St-k' 

to S~_k) 
~Ilul ti plying bath sides bY S-!I t 

aIt St 
~I 

F
t

_
k 

C' 

~ 
. .::: Ùt 

It St_k 
. 

It 

Taking mean values and omitting subscripts 

al s' _ R ~ 
as . - - r l -

l l 
(assuming St ~ St_k) 

For the steel firms is appro~mately ~qual to 10 for 
l 

the sample period. Following Evans (1969) 1 ta obtain the 
elastici ty of investment wi th respect to sales over a---cfne 
~~~: peri od 1 the' i are wri tten in terns of quarters such 

Q.uarter ivei ghts1 

l 0.075 

2 0.075 
Average for first y.qar 

J 0.273 
0.174 = 

4 0.273 1 

Averag~ . for second y,ear 

~ -0.2 
; 

1 ,See Table 5. Hence for first year the elastici ty i s 
given by 0.174 x 10 = 1. 74 and for the second = 2.00. 
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25 . 
In absolute t'?rms the differ"'ences ih th.e tw,o esti-

ffiqtes range from O.bOl to 0.06. 

26Théil (196.$). For perfect forecasts f " the Inequali-:y 
Coefficient 

.U J lin 1:. (P. 2 = l~ i ) 1 

~ lin z: p? 
~ + J lin L A~ 

1. 

where p. 
l 

== predictions 

A· = l 
actual values 

should be z·ero ... 
U can be broken into proportions of inequali ty due ta 

bias, variance and covariance. If U 1 0 J then the next de­
sirable property is that the proportion of inequality due ta 
bias be zero. For the steel sample U == 0.1, but the propor­
tion of inequality due ta bias is zero. 

270espi te the populari t'l'of th'? Alm~n lag, cri tics main­
tain that the shapesqobtained are a rssult of the constraints 
imposed on the ~ndpoints. See Ohrymes (1971); Schmidt and 
'rJaud (1973), argue: convincingly for the use of unconstraim:d 
lags which yield sensible results without the imposition of 
cO,nstraints. 

28 The Durbin-~atson Statistics are aIl in the inconclu­
sive area. 

29The accel~rator coeff~ci?nt of 1.18 i8 very high, but 
this firm ,oexp"~rienced steady growth over the sample period. , 
In fact a rec~nt study (See Study No. 5 of the Royal Commission 
on Corporate Concentration by T. S.a1man) shows that the 
firm has outperformed the industry in its returns on invested 
capi tal and equi ty. However thi s firm has only a L)i;'; share 
of th~ newsprint and pulp rnark':ts. 

JO The 'Jlje~t Coast fi nns aIl have saLo s of lumber products 
which account for almo st 50% of total saI,;; se. g. betweAn 
1959 and 1968 sales of lumber and shing1es average~ 44% of 
tota!l sales for Br. Columbia Forest Products Limi ted. , 

JIThe table below co~sists of the simple correlation co­
efficients b0tween investment and. sales and inve8tment and 
the sales change variabl.es for each firm. The sale~ variable 
i8 denoteè. .:3 and the sa:les change variables S~ ta St_2' 

Correl~tion Co~fficients 

* Firms S St-2 

A 0.81241 0.82615 0.90379 0.74813 

1 
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j 

* "" ... ~, '*' 
Firms S St St_1 St_2 

3 0.54406 0.26J44 0.29177 o . 20420 

C 0.84480 0.4;979 0.84025 0.47214 

D 0.59417 0.36559 0.55512 0.54300 

\ E 0.62248 ,o. 04646 0.72636 0.46854 .... 

J2pew of the firms have a continuaI time s~ri~s on sales 
by categori~s--pulp, newsprint, lUMber, plywood. In sorne 
instances the amounts must be read off chartsi in otpers 
averages are given for a five year pêrioà. Th2 cru_e esti­
mates werc based on a combination of both types of info~ma­
tion. 

3JIn sorne years of the sa~ple period Consolidat~d Bathurst 
spent equal amounts on~capital and repair =xpenditures. 

) 

J4Chart II above shows that in the mi dàle of 1970 the 
Capadian dollar was allowed to float freely in foreign ex­
change markets. One consequence- was a Canadian. dollar above 
par in the early 1970's. The rising value of the ,dollar 
shows up in falling profits for the export industries.because 
of fluctuations in the value of sales. 

35The C anadi an Pulp and Paper .~ ssocia tion publl shes 
'operating ratios for the newsprint inciustry. Over thr:: sampl" 
period the operating ratios generally -lie between 80~'o and 
90%. Twa exceptionally good years for the industry were 1965-
1966. :.Vi thin r<~cent times a C.anadian dollar below par has 
helped the industry and operating ratios have c1imbed weIl 
over 90/~. 

J6There are also s'orne disadvantages ta b~ing the leader 
'wi thin the industry. Firm A has served as a leader far wage: 
negotiation~ and has been 'more prone to strikes than other 
fi'rms. 

coefficients QO not decline immeàiately because 
The difference is only 0.01, sa one can ignore it. 

footnote 61 of Chapter Three . 

. 39There are two way s in which equation (5.2) 4an be 
estimated: in the f5"rst :::.ifference forro or wi th Dt as the. 
dependent variable, the. simple ,di stri buterl lag form. _2Both ' 
forms yi~ld identical estimates of "r" and "c," but ii. falls 
in the first difference form. 

40 Another vari ant of equa tion (5.2) i s the cash flol'l 
model autlined by Brittain (1964). Here cash flaws are d2-
fined as aOfter tax profi ts plus depreciation allowances. In 
Bri ttain' s mocel, ci vidends depend on cash flows and' not afte.c 
tax profi ts. 
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41:Sri ttain' (1964); Chati:,au (1976): Dhrym9s and Kurz 
(1964). 

42The position is in direct contrast ta Chat2au (1976) 
who finds enough eyidence to support the cash flow model·for 
the Canadian manufacturing sector. As noted below, Chateau' s 
approach is basad on (siightly) difrerent assumptions--in 
particular he takes into account the rate of growth of the 
firm. /Chateau's analysis is closely related to Kuh (1971), 
pp. 26-L+4.J 

43 " The results for the cash flow model for. the shorter 
sample period were 3xtr8m!lY p09r and are.not reported. The 
capital c6st allowances for pollution control equipment 
dominate capi tal co st allo 1Nance s for the pulp and paper fir:ns 
(and hence are an important part of internaI cash flolNs). The 
sp,,:cial allowances \'Iere never interrupted once th"ey 'Nere in­
troduced into the tax system. There i8 enough evidence that 
firms used the allawances for the purposes for which they 
were introduced. The impact of the increased cash flows has 
been ta allow firms to at .least maintain di vidends. 

~ 

44See p. 315. In his regressian analysis Kuh found that 
firms wi th high reaction coeffici8nts tended to have low pay­
out ratios; but he did not consiaer the relationship ta be 
an extremely powerful one. 

e 450ne method of evaluating the results is ta plot a 
scatter diagram of theoretical (target payout ratios) and 
the actual average payout ratios 

'Tl T 
.. LI·e. i D~ / L Pt J. 

t=l t= l 
If the observations are tigh tly cluster'ed around the 45 0

, line. 
there is li ttle difference between target and actual ratios. 
Four of the actual average ratios are listed büow. 

Actual Average "Theoretical" Payout 
Payout Ratios 19~2-19:Z.2 Ra~ios 1922-1970 

Firm A 46.8 78.0 63.9 
Firm :3 32.8 38.5 
Firm C 54.8 90.9 66.Q 

Firm D 54.7 32.8 

KUh'(1971)'noted that when equation (5.2) is fitt~d withaut a 
constant term the two ratios a~e closer te each ether. In 
g.::neral as a firm grows over tim~ the "theeretical" (target_' 
payeut ratio) is expected te be greater than the actual. 

460ne shortcoming of th~ dividend a~alysis in this section 
is that it ignores tha question of growth and (th~) merger of 
firms. Abitibi (Firm A) acquired Priee in 1974, but this 

\ 

JI> 
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occurred,:,.at the end of the sample period. Other firms in the 
sample acquire,d controlling int ere sts in sorne enterpri s.; s. The 
acqui si tions occurred prirnarily because of economi es of scale 
for the firms. ThG incr~ased mer,ger activity in ~he Canadian 
economy occurs beyond the s~~ple period. 

A. 

B. 

C. 

D. 

"'. 
F. 

47The following are the coeffici~nts obtai'n",d by Chateau. 

Firms 

Abi ti bi' 

BC Forest 

Cons. Paper 

Domtar 

Great Lakes 

Price Bros. 

Pul.12 and Pa~ 

ULong Run" Payout 
Ratio s 

0.320 

0.225 

0.412 

0.290 

0.365 
0 .. 410 

0.327 

Speeo of Aejustment 
Coefficient 

0.287 
0.426 ' 

0.668 

0·546 
0.621 

o . 272 

0·770 
Sourpe: See Table J of Chateau (1976) . 

48C ' , d f '. 't t t.... t b --ln a perla 0 rlslng ln eres ra es, \.; may no e 
a gooa neasure of the cost of borrowing. The ratio of interest 
C9sts to long term debt woul~ measure the cost of ~ borrow­
ing and not new borrowing. L --the leverage variable measur'~s 
the extent to which firms use debt financing as opposed ta 
internal, saure es of· financ e. Other measurès of ~v'?rage are: 
the ratio of long term debt ta total assets; the ratio of long 
terrn debt ta capital employ~d: the second ratio is closest to 
the one defined above. 

49Theoretically; the identification proble~ is prior ta 
estimation and provid'?s a direction for·the cho~c~ of estima­
tion methods. In practice the order condition for idanti­
fication is always satisfied, but the rank condition ls never 
satisfied. The or~er condition implies that all three equa­
tions are over identifiea and either two stage least squares 
or three stage least square s should be uS6'ld. In th e te~t a 
strong case is made) for the use of orè.inary l-:,ast squar~s. 

S02stimation methods for simultaneous equation moàels 
are characterized a$ single equation rnethods (or limited in­
formation methods) and system mpthods (or full information 
methods). A:nong the single equation methods ar.:: 'ordinary 
1east squares (OLS), two-stage least squar2s (2SLS) ana in­
direct least squares (ILS). In the single equation methoà 
each equation is estimated separately; for the syst~m methods 
all the ~quations are éstimated jointly. 

~l . 
) See for exarnple Fox (1956); Th~il ana Kloek (1960); 

~lal.dala (1977), pp. 231-2,33; Kennedy (1979); Chri st (1966), 
pp. 473-481. Other: reasons to support OL.3 are: O"S Sis useful 

) 



1 \ 

\1' 

\ ' 

'\'\, 
\ \, 

186 

as~ .:>xp1oratory or preli:ninary esti:n' tor; the pr dictions 
frOI\\\\3 compare favourably l'Ii th thos"? of other 9S imators. 

\\~~lrhe Beta Coefficients 'are usefu for compar ng th'~ 
relatI ~ effects of the independent va iables on t e dependent 

'variab ~ S. 1 

. 53tIn \he de6'ade, followin~ ',vor~d 'N' r II, firms relied 
heavily: on\b\-tained earnings and s are issues ta s me extent 
to fina,nce l:(lyestm-mt projects. S e S'1ber:nan (19 6). In a 
recent Istudy\Shapiro (1980) found hqt Un..i ted stat s controllee: 
firms i~n the èanaàian economy pref tre r,::tained e nings to 
debt. ~e founèr,that the tendency rew over the pte iod 1968-
1972 .. He noted ,that the po si tion f C naaian cont oll~d firms 
was in jdirect contrast to the bèha iou of the .Ame ican 8ub-
si di ari e.s . 

. 5~see footnote 62 of Chapter hre 
/ the di vlidend-retention deei'Sion i s cho 

- adjust.i This then i8 one e~q)lanat'on 
the two: joint1y dependent variab1~ in 
Note th~t in a Modig1iani-M~11er w rld 
firms choose a debt-equity ~ositio fi 
deei si ohs adjust. 

! 

For Lint 
en the othe 
f the po or 
the dividen 
(see pp. 67 
st and the 

er, once 
deei sions 

howing of 
equation. 

,et 8eg.) 
ther two 

55 D
V
t = constant + crft + (1 e:D 1 + other ~rms 

, 1 -

-'" ~_O .11832 
...-.... 
1-c = 0.72509 

'" C :: 0.27491 

l' 
r = 0.11a32 = 0.4)03 

0.27 91 

Note that this payout ratio is 
payout ratio 

\ 
t~ the actual averag~ 

l 

T 
~ D 
t=l t 
T ' 

L Pt 
t::l 

, 
1 

of 0.41291' 

" 1 

56see Appendix Table A for 
differencès. 

~7 See footnote 59 of C 

58 SeJ Sullivan (1974)~ 

detai 18 of the 
\ 

" 
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59por example ~\Jo J..d (1960) has an ~xcell ~n t di scussion 
'on causal chains and interdf?pc:ndent sys:~em~. 

-60s~nc e 19'72 Sta:ü stic s C ana~a (61~,207) has conta,ined 
information on severai' financial ratio s, \';e. g. (nterest to 
total costSj ratio of profits to capital emproyed. The 
leverage ~easure used 1n the tabulations is the ratio of long 
term dc:bt to equi ty. The ra ti,Qs ,gi v""n b~lo'N are fpr the 

.; 1972-1977 period; if i t is re.fu~mb\ered that borrowing increas-:-d 
over the sample years, th::n th'e sample averages are in line 
wi th official estimates. !; 

Year 

1972 

1973 

1974 

1975 

1976 

1977 

~~=a~t~i~o~s~o~!~~~~~o~n~~~~~~~to :quity 

)7.1 

')2.1 

)8.3 
L!.).8 

47-;2 

)8. J 

aper and Allied , \'hs. o 

'\ /3.5.6 
)0.5 

.' 'l' 28.1 )).2 

.)6.2 

Total ~anufacturin~ 

22.6 

20·S 

21.0 

21. 6 

2).8 

24.6 

Source: Cornoration Financtal Statistics, Statistics Canada, 
Cat.: 1-207. . 

~l . '. Tha algorithm used to c mpute OLS uses a'stepwise 
procedure. Variables which have insuf,ficient "tolerance 
limits" are not inc1uded in the ~quation. Anothe~ computer 

'. algori thm includes aIl the variables" but variables wi th 
"insufficient tolérance" show up with v-'ry small t-ratios. 

62The Department of Industry Trade and Commerce Sector 
Profile enti tied Canadian Forests Pro.d.ucts Industry (1978). 

6)APpendix Tab~e AlI contains details of faster write 
offs for the primary metals and pulp and paper· fims. Note 
however that allowanc'? s attri but·-:;è. ta primary metals are 
earned oy the ferraus metais and non ferrous metals groups. The 
information is not available for the iron and ste:::l mills 
group which èorresponds roughly to the sampl~ of steel firms. 

64p -"" , , , t' , .. . - or an oppos~ng VI ev/poInt on ax Ine 2ntl ves tl ed t 0 

a narticular class of assets see ','laverman (2..970). T,vaverman 
beiieves that ~ax incentiv~s are not an efficient method of 
controlling pollution. 

65This estimate is baseà on the ~::;sults of a Depàrtment 
of Finance Survs:y reported in 1976 SUDniementary Budget PaDers, 
Departrnent of Finance, ottawa. The survey estimatec tnat 20jlb 
of deferred taxes we~e due to the existence of accelerateà 

,depreciation. On the basis of this figüre Harman concluèeà' 
that cash flows of firms were l~'~ higher because of the faster 
wri te offs. 

66" ' 
0ee Laing (197)), p. 141, 
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CHAPTER SIX 

-CONCLUSION 

This cha~ter ls divided into four sections. The first 

section e~amines further the limited rolê of capital cost 

allowances in the investment process. Special attention is 

paid to why the allowances are relatively un~mnortant ana why 
\ Î • 

" 
in spi te of this policymakers prefer to use these allowances. 

Section,s II and III consider the effects of the allowances 
. 

on the priva te and pub li c sec.tors. In the priva te sector the 

allowances compensate 6wners of assets for the rising replace­

mént costs because of inflationary conditions. This unln­

tended effect of accelerated capital cost allowances is 
~ , 

important because Canada has no~ yet made any major provisions 

to allow business to adjust for inflation. The sole measure 
. 

which has been aèopted is the J% inventory valuation ad just-
, 

ment. 'In the public sector there appears to be a growing 

realisation of the large revenue losses which a generous de~ 

preci·ation policy causes. The :r'ealisation materialises in \r 
the first official tax expendi ture budget. Section III con-

tains estimates of the costs of tax incentives in the manu-

facturing secter. The final section identifies areas for 

further study. 

1. THE LIMITED ROLE OF CAPITAL CaST ALLOvJANCES 

The analysis presented in the previous chapter suggests 

188 
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that acce1erated write offs have limited scope in directly 

inf1uencing ,cap'i tal spending. One rèason for this statement 

is the strength of the demand variables in the regression 

equations. For sbme manufacturing sectors,l a 1% increase 

in capi tal c,o st allowànce s yi elds a ~~ increase in inve stment 

expendi ture. These' Cana~dian resul'ts stand up well in com-

parisons with Evans' (1969) review and Kuh's (1971) studyof 

a sample of Uni ted States manufacturing fïrms. 2 The Canadian 

results in this thesis under1ine the need for tax incentive 

policies which stimulate ~emand directly. 

'rguments against incentives such as acce1erated capital 

cost allowances usual1y stress the temporary nature of the 
\ 

incentives. ~ince 1974 all incentives in the Canadian tax 

system are extended for an indefinite period into the future. 

In the 1980 Federal Budget,'the government reversed its stance . . 
on the generous tax incentives availab1e to the resources 

sector. J . The governrne'nt"s action is a clear indication that 

indefini te extensions of certain tax po1icies must never be 

taken for granted. 

One example in Chapter 1"i ve descri bes in detai1 the, E7d­

ministrative lags which accompany tax incentives. The lags 

prevent accelerated depreciation from speeding up the timing 
" 

of investment spending,~ There are other insti tutional features 

in the tax system'which restrict the overall effect of tax 

incenti yeso Consider a typical investment project. Not 

every dollar of total cost is invested in depreciable property. 

Appendix Table AIO lists sorne rates of capital cost allowances 

/ 

, 

" 
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. 
applicable to depreciabl,e proper "fo Most cap~tal goods in 

manufacturing fall into th~ C ass 8, category and now qualify 

for two year write offs. H wever certain manufacturing acti-

vities do not fulfill th requirementsjfor the generous write 
4 -offs. Sorne proporti S of the activity in the integrated 

steel firms and th pulp and paper industri es, are not includ.:;d 
/ 

in the defini ti of "manufacturing and processing." 

A clear r picture of the rela~ionship between capital 

cast allo ances and investment emerges fromcthe data on Sources 

and U es of Funds. In the mid 1950' s most corporations be-

to include this type of data in their Annual Reports. 

Chart l below displays cumulative total sources of funds for 

the sample of three steel firms. The subcategories of gross 

retained earnings and capital cost allowances are also on the 

chart. There is a growing gap between gross retained earnings 
"-

and the totah; capital cost allowances (which include the 

faster wrj..~ offs are declining as a percentage of total 
/ 

f source${' of funds. The ap between retained earnings an,d 
/' 

total sour~s is filled by debt finance, preferred and common 

stock firi~ce.5 
The increase in the use of debt finance ls a feature 

/ 
characteristic of a growing ec~omy. A NBER Conference Report 

/ 

(1952)6 stressed the following hypothesis based on an ~xamina-
tian of prewar and the immediate postwar data in the United 

States: " ... that asset financing iuring bath the early and 

the very rapid stages of growth is carried on largely through 

stock and bond issues; that thereafter retained earnings are 

, 
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likely to becomeVëry impClr an: and finally. that ~ de­

preciation ch'argeOs bulk /lkg e as a source of funds/(or gross 
. /j / . 

addi tions ta plant" ~p.' .33- 34) . The first p~~' of -the state-
// / 

ment is gene.ral.l,y true of the steel fi~s for example: con-
/ . 

trary to exp/ta tièms (see :Jornar 19 ~Ja; J::95Jb for exam}.üe) 

in ~ gro~~ econ~my ::.~~reciation a1~ôwances do not consti tute 

a ciomi'nant proportion of total finance. Instead. over time a 

changing mix of funes compri se the fiIlancial requirernents of 

firms. 
, 

In Table l, th'e percentage 0 -: total capi ta1 employ~ d 
, 

accouhted for by equi ty: in non financial corporations has 

fallen from 7?% to 64%. ~ver the srune period 1965-1976 the 

percentage accounted for by net long te,rrn debt has grown 

from 14~ to 17;L.- Thus the observed reliance on addi tional 

external finance (as illustra ted in the regre ssion equ,at..i ons) 

is not peculi~r to the st:tel industry. :iowever si!1ce 1976 

Canadial} capital markets have experienced a relative decline 

in the use of bond financing. Data from the Bank of Canada 

show that in 1978 for the first ti:ne there was a fall in the 

value of new bonds issued. For aIl c.,orporations (non financial 

as weIl as financi al) the value a f new bond issues · .... as $4378 

million as compared to $4787 million for the previous year 

1977. The figures are indicative of changes in the trend of 

overall· corporate financing. 

While the Federal Governm.ent 

acce!'erated wri te offs. there has beeri a gro'Nth in the use 

of other financial options open ta firms. For example leasin~, 

/ 

/ 
/ 

/ 

.f.. 

/ 
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TABLE 1 

CANADA 

FINANCIAL RATIOS IN THE CANADIAN MANUFACTURING SECTOR 

Yser 

1965 

1966 

1967 

1'968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

Source: 

E9!.l~t~ Net Long Terrn Debt 

As a eercen tage of caEltal 
Caei tal Emelo:x:ed 

; 
ernplo:x:ec;l 

Sm al 
1° 

23,924 72 14 .. 
27,303 70 15 

28,313 67 16 

30,918 66 -17 

30,910 66 17 

34,966 66 17 

36,928 66 17 

39,646 65, 16 

42,208 67 15 

48,984 66 15 

55,356 65 16 

60,436 64 17 

~ 

8ased on data From Corporation Financia1 Statistics, 
S,tatistics Canada, Cat~ 61 - 207 
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income debenture bonds, term preferred shares are aIl utilized 

by firrns becau se they convey important tax benefi t s. Deasing 

falls into the ca tegory of "aff-balanc e sheet financing" and 

sa it is difficult to estimate the volume af leasing cantracts 

held by firrns in the manufacturing sectar. Table 2 gi ves sorne 

information on the g~owth in leasing arrangements in Canada. 

Financial leasing grew rapi dly in th~ late 1960' sand recei ve d 

greater impetus wi th the 1972 Federal Budget Provi sions. 7 Abuses 

to the system led to a curtailment of the favourable treatment 

in 1976. 

The use of the incorne debenture bond is another finaric~al 

option which possesses certain tax advantages for the firm. 

Although the bonds are essèntially debt instruments, prior ta 

1978 the bonds were treated as equity for tax purposes. The 
• 

financial insti tutions which issued the bonds treated thi s 

Jncome as tax free dividends and not as fully taxable in-

terest. The bonds were useful to firms, not in q, taxable 

po si tian, ta finance investment acti vi ty. In 1978 the Fed-eral 

Government removed the favourable tax treatment accorded to 
. 8 

the se bonds as weIl as ta term pref=rred shares. Two of the 

many ar~ments9 used-ta support their actions were: the cast 

to the government was increasing at an estimated $500mj the 

benefi ts were in favour of large mul tinatianal and Canadian 

corporations who used the bonds to finance takeovers and 

mergers. 

These examples are indicative of alternative financial 

arrangements with greater tax benefits than acclerated 

1 
1 
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TABLE 2 
, , 

CANADA 

1 
j 
LEASE AND RENTAL FINANCING sy SALES FINANCING COMPANIES. 

MACHINERY AND EQUIPMENT ~EXCLUDING MOTOR VEHICLES) 

$m 
~ 

Balances Outstand~n9 

Year Amoun t F inanced At End of Period 

1969 70 126 

1970 84 184 

1971 91 224 

1972 173 335 

1973 195 460 

1974 195 535 

1975 315 1 710 
J 

:.' .. " 
1976 140 744 

1977 180 779 

Source: Sales Financing, Statistic~ Canada, c..at:1 63 - 211 
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àepreciation allowances. The expansion in use' of the methods 

and subsequent clampdown on their use are a good reflection 

10 of the larger tax benefits. The growth o~ institutional 

lenders has created iocreased sophistication in the financia1 

markets. In the future this growth will ensupe the creation 

of more financial instruments with greater complexity. A 

common denominator'of the instruments will be the tax bene­

fits attached to them. ll 

Despite the reàuced role of capital cost allowances 
p 

in the financ-ing of i,nvestment pro j ects, poli cymakers remain 

comrn~ ~ted to thi s type of tax incenti ve . Thei r commi ttal 

stems from the distinct political advantages to oe gaineà. 
l ' 

One advantage arises out of the nature of current budgetary 

procedures, where the cost of tax incentive programs ar2 àis-

guised from the average taxpayer. Once the prograrn is intro­

duced the annual estimates do not include the costs of the 

progr~s_. The relative ease of administration i8 another 
/ 

factor favouring ~cce18rated depreciatio0' As the aver~ge 

taxpayer is ignorant of d~preciêtion policy, and its effécts 

the taxpayer is less prone to qu.ery' the policy. Businessmen 

also prefer this method o~ subsidies bScau~e there ls no 

apparent stigma attached. Woodside (1979) argues that this 

kind of subsidy favours the established businessmen whom the 

goverrunent wants to please . 
• 

Another advantage of tax incentives similar to accelerated 

depreciation allowances i s that once introduced. per-iodic 

reviews of the programs are nori exi stent. And even when the 
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programs ar9 reviewed, chang€s are very difficult ta institute. 

A good examp1e is pravided by the decision ta change12 the 
e 

capital cost allowance rates for aircraft. The Department , 

of Finance conc1uded that: 

The present rate of 40 percent is c1early tao 
high in vi ew of the financia1 depreci ation sur­
vey which indicates that a rate of 12 percent 
would generally be adequate. Internationally, 
the useful life of commercial aircraft is gen­
erally' taken ta be 14, years, which would warrant 
a diminishing balance rate of about Il 'percent. 
At the sarne time, however, too abrupt a change 
in rate could be disruptive, and it must be kept 
in mind that this classification covers a wide 
variety of type, size and use of aircraft. 
Accordingly it is proposed that the rate be 
reduced to 25 percent. 

--p. 23, Budget Paper C, 1916 Federal 
Budget, Department of Finance. 

! 

Budget Paper C reveals the importance of international depre­

ciation rates relative ta Canadian rates. Th~ reviewers 
f-.. 

compared domestic rates of capital cost allowances with those 

of other countries: if Canadian rates were competitive the 

rates were 1eft unchanged,: if Canadian rates were higher than 

those of other countrle~, they would have to be justified or 

else lower rates would be recommended. Despite the continued 

stress on accelerated allowances firms will continue to re1y -. 
on out~ide financing. Internally generated funès cannot pro-

vide aIl the requirements for dividends,and growth in capital 

assets. The large dollar size of investment projects and other , 
financial securities with favourable tax options are reasons 

why firms will use outside sources of finance. 

II. INFLATION AND CAPITAL COST ALLOWANC~S 

Alt~ough accelerated write offs have little effect on 
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..... 
investment decisions, there is one unintended effect of a 

liberal, depreciation policy. In a period of ra~id inflation, 

faster wri te offs may weIl provide an offset ta a capi'ta1 

cost allowance system based on historie costs. Chart l in 

Chapter Five tr~ces percentage changes in the price of capital 

goods as measured by the GNP implicit price deflator. Th~ 

growth of inflation during the 1970' s has had both positive 

and negative aspects to i ts effeots on the firm. 

On the negative side. firms have to report ~~lusionary 

profits which do not reflect the r2ality of their sîtuation. 13 

Inflation reduces the real value of capital cost allowances 

to the firm. The situation is worsened further because the 

allowances are not based on current replacement costs and do 

not provide for an adequate recovery of the cost of the capital 

good. Much has been -wri tten14 o'n the need for changes in , 

accounting procedures to refleet the impact of inflation. 

There are generally two schools of thought on the methods of 

adjustment.~ The usual methods suggested are c~rrent cost 

aeeounting (replacement eost aceounting) and general p~ice 

level.accounting. In current cost accounting, the current 

cost is substituted for the historical cost of each item OQ 

the balance 'sheet. The current cost is computed by applying 

a specifie ihdex to each category of items. A1ternatively 

general priee level adjustments make use of an index of change 

in the general priee level. Conceptually, the current cost 

aceounting procedure is deemed superior to the general price 
\ ~ 

level restatement. HOwever general price level adjustments 
c 

receive greater support because they are seen as more objective. 
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Sorne countries15 have instituted different forms of priee 

leve1 adjustments for business incorne. In Canada the tax 

authori .. ties a1low business only _a 3% inventory valuation ad­

justment. 16 The Ganadian Institute of Chartered Aecountants 

has drafted proposaIs for supplemc'ntary restatements of ba,~anee 

sheet items. As yet however no final ru1es have been laid 

down. 17 

On a more positive note, borrowing during inf1ationary 

condi ti ons i s 0 fte n advantageou s to a firm. De btors gain 

• because the rate of interest on current contracts does not 

compensate lenders for priee increases. It is in a firm's 

interest to increase its debt ratio, but not beyond 

generally accepted levels. In fact this is one possible ex­

planation why firms continued to accumulate debt in the post , 

1975 period despi te sluggi sh invC'strnent. 18 

To judge the overa~l impact of inflation on business, , 
the net financial impact must be considered. The net financial 

impact should take into account the sffect of inflation on 

cash g.alan~ depreciation allowances, invr:'ntori~s, short 

term and long term assets. Tb section is concerned pri-

marily with inflation and depreciation allowances. 

At present Ganadian tax regulations do not allow for priee 

levrl-adjustrnents of capital cost a1lowances based on his-

toric costs. If there is information available on the life-

time of capital a~sets and current replacement costs for 

example it is possible to compute by how 'rnuch historie cost 

depreciation u'nderstates replac 'ment eosts. Recently Jenkins 
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(1977) examined the financial impact of inflation on business 

in G anada. Data in Tables J -1d 4 are "reproduced from hi s 

studyanà utilize current cost accounting. 19 The first 

columns of ratios in Table J i ply that capital cost allowances 
1 

would have been 39% higher on ,verage for the manufacturing 

sector. For the same period 19f5-1974 the ratios for primary 

metals and pap8r and allied industries are not significantly 
\ 

different from the average for m~ufacturing. 
\ 

However the use of accelera~ed write offs ha~ allowed 
- 1 

firms a partial offset to the eftects of inflation. The 
\ 

first sets of ratios are not the ~ppropriate ones ta examine 
\ 

for the effects of inflation. Th~ ratios are "calculated with 

the rates of tax depreciati ol'::i and ~ot .. true economi c depr~cia-
\ . / 

tion." In general tax depreciation! rates are higher than 
\ 

those of economic depreciation. ,Thè proper,comparisons should 

be be~ween the following: caPittl dpst allowances based on 

current replacement costs, at 'e9onom~c depreciation rates and 
\ 

historie cost depreciation with tax d~preciation rates. The 

second ratio is one measure of the ade~uacy of existing capi­
\ 

tal cost allowances for replacement pultposes. For aIl of 
\ 

manufacturing the tax system allowed firms 26% more than was 

actually needed. The picture is a little different for sub-

sectors of manufacturing--the paper and allied group for 

example. In many years the ratio of If economic" replacement 

allowances ta actual allowances claimeè was greater than one. 

The ratio reflects the fact that many firms have old papBr 

mills on their books valued weIl below their current replacement 

costs. 
o 

:: 
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TAe.,LE 3 

RATIOS OF CAPITAL COST ALLOWANCES AT REPLACEMENT COST 
-

TC CAPITAL COST ALLOWANCES AT HISTORIe COSTS 

(Constant 1974 priees) 

YEAR C TD / TO] Cr: A CCA 
RC HC 11 

(a) Primary Metals 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

Average 

(Q) Pap-er , 

f 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

.Average 

and 

1 .36 
1.37 
1.32 
1.28 
1.32 
1 .33 
1.35 
1.39 
1.42 
1.54 

1.39 

AIIied 

1.39 
1.38 
1 .32 
1 .27 
1 .29 
1 .32 
1.35 
1.35 
1.42 
1.54 

1.36 

Industries 

--... 

t EDI ~ CCA C':A 
RC .. He 11 

0.64 
0.70 
o .71-
0.94 
1 .33 
1.15 
0.91 
0.84 
0.77 
0.90 

0.89 

0.69 
0.68 
0.81 
0.99 
0.96 
1 .11 
1.33 
1.10 
1.00 
1.06 

0'.97 

1 

~, 

1 
1 
! 
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TABLE 3 

( Continued) 

~ TD 1 TD] ED / TD YEAR CCA CCA CCA . CCA 
RC He Re HC 

(c) Total Manufacturing -. 

1965 1 .40 0.64 
1966 1 .40 0.67 
1967 1 .35 0.72 
1968 1 .30 0.83 
1969 -1 .33 0.82 
1970 1 .35 0.82 
1971 1 .36 0.81 
1972 '1 .37, 0.73 
1973 1 .42 0.66 
1974 1 .59 0.72 

Avetage 1 .39 0.74 

11' The ratio of capital cast allowances bas8Q on current 
replacement cast ta those based on historie costs, 
calculated at tax depreciation rates. 

1/ The ratio of capital cast allowances based on current 
replacement costs, a~_eeonomie-depreeiation rates, to 
capital eosts allowanèes based on historie eosts with 
tax depreeiation rates. 

Source: Table 01 Estimates of Depreciation Expanse 
(Constant 1974 Priees) in JENKINS (1977) 

( 0 
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TABLE 4 

/ 
/ 

20J 

NET GAINSli FROM INFLATION ON NET LONG TERM DEBT 

1965 

1966 

1967 

19,68 

1969 

1970 

1971 

1972 
1973 

1974 

Total 
Manufacturing 

81.18 

129.55 

115.03 

61 .69 

145~8 

152.6d\ 

31.78 

160.40 

297.16 
, 
561.63 

$rY1 

Prlmar'i 
Metals 

19.49 

26.86 
ti 

26.04 

13.98 

26.69 

29.06 

5.63 

26.82 

44.92 

107.38 

P aper and 
Allied Nldustries 

22.99 

38.82 

32.,43 

17.58 
44.85 

45.26 

8.95 

41.42 

82.57 

136.14 

11 The net gain (or 105S) i8 computed as the difference 
between the "decrease in net raal liability due ta 
actual inflation ll and th9 "expected inflation premium on 
net short term assets and liabilities". 

\. 
Source: " Table 05: Impact of Incarne Transfer ta Unexpected 

Inflation on Net Lon9 - Ter~Oebt (Constant 1974 
PriC'e~) in JErJKINS (1977) 
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In general Jenkins' 'results are in agreement with earlier 

rough estimates by Helliwell (1972). He suggested that infla-

tien would have to increase substantially before the general 

rates for Class 8 assets (see Appendix Table Alü) became in-
( 

adequate. 29 Clearly'faster write offs are beneficial te a 
'-, , 

firm during inflationary conditions . 

. ~ One other set of Jenkins' calculations are of interest 

here. Jenkins found that the primary m~tals and paper and 

allied industries were among the Iargest gainers from borrowing 

during an inflationary period. The two sectors enjoyed transfers 
• 

of wealth from holde~s of financial debt over the 1965-1974 -
period. (See Table 4 above,') l t may weIl be tha t -the overall 

net effect of inflation is negative. 2i However for the two 

sa~ples of firms discussed in the previous chapter, accelerated 

writ~ offs and borrowing over inflationary periods yield posi-

ti ve benefi ts. 

The unintended effect of accelerated capital cast allawances 

is to compensate owners of depreciablè property for underde­

preciation during periods of inflation. The unintended effects 

of accelerated capital cast ailowanées may weIl serve as an 

added justification for their con'tinued use. A t the same 

time, the faster write offs lead ta a reduction in gover~~ent 

revenues. The revenue losses are discussed next. 

III. THE CQSTS OF TAX INCENTIVES Ta TH::;'; GOVERNMENT 

One simple method of ebtaining a perspective on the costs 

of faster write affs and other tax incentives is ta examine 

data on "Reserves For Future Incarne Taxes. If Statistics Canada 
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estimated that in 1977 corporations provided $8)80 million ta 

meet tax liabilities; 21~ af the amount was deferred22 ta ~ 

reflect the ti~ing di~ferenc~s bet~e~n accounting for tax 

purposes and for book purposes. Table 5 belaw details the 

grawth of. the reserves' sine e 1965. 

The figures shaw the cumulative amaunts af deferred 
... 

taxes payable in the future on incorne. These deferred taxes 

will continue to grow as fong as investment increases and tax· 

incentives continue indefinitely. The largest percentage of 

the reserves originate in the manufacturing sector. Primary 

metals and paper and allied industries account for roughly 

30% of the total in manufacturing. The size of th.e reserves 

are a clear reflectian of the capital intensive nature of the 

two sectors. 

Another ~ethod of identifying the costs of a particular 

tax incentive policy i8 the introduction of a tax expenditure 

budglet. Tax incentives are part of a broad category of.sUb­

sidies which are best described as tax expendi tures. The 
t> -/ terminology- originates wi th Surrey who describes a system of 

tax expenditures as one 

•.. under which government financial assistance 
programs are carried out through special tax 
provisions rather than through direct government 
expenditures. The system is grafted onto the 
Incorne Tax system and has no relation ta that 
·system. 

--s. Surrey in The Economics of the 
Federal Subsidies programs. Joint 
Commi ttee Print, T/.,rashington, 1972 

There are many critics2] who argue that the tax expenditure 

concept is a lirnited one with little analytic value. In many 

1 

j 
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1965 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 ' 
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TABLE 5 

CANADA 

,RESERVES FOR FUTURE IN COME TAXES FOR SELECTED 

YEARS AND SELECTED INDUSTRIES 
$m , 

)! 

AlI Total Primar:t: Paeer and A llied 
Industries Manu fac turing MataIs Industries , 

1472
0
.1 940.3 447.0 100 '0 

3658.1 1788.3 457.3 414.2 

4172.3 1925.7 '485.3 ' 398.0 

4939.5 2124-. 4 494.8 374.3 

6298.9 2672.1 533.4 440.8 

8730.9 3691.5 637 .~ 580.8 

10281.6 4370.0 686.4 739.9 

' 11685.9 4821.0 665.1 882.3 
13631.8 , 5288.4 723. ~ 896.5 

Source: Corporation Taxa~ion Statistics, Statistics 

Canàda. Cat: 61 - 208 

r 
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instances. what consti tutes a tax expendi ture involves value 

judgements on the part of those compiling the data. In ~ 

ad di tion special programs have become erftrenched' in the In-

come Tax System and rnay be considered as "normal." Debate on 

the usefulness of the concept will continue in the future, 

but a tax expendi ture budget will provide sorne uséful func-

tions.· 

First the tax expendi ture budget gi ve s an overvi ew of 

total government expenditures. direct as well as indirect 

expenditures. In general indirect expenditures are not re-

garded as part of budgetary procedures; these expenditurep 

require a deficit, cutback in other expenditures or possibly 

higher levels of taxes. sinee they involve shortfalls~in 

government revenue. Next tax expendi ture budgets may allow 

for proper justification of certain categori~s of expenditure. 

The budget method ls also useful for periodïc rev.iews of govern-

ment prograrns. In Canada, oV'er twenty years elapsed before 

any systematic review of capi tal cost allowances occurre,d' • . -- ..... 

Finally tax expenditures allow the cornparlson of costs of 

achieving a certain goal of policy. 'Nhile tax in~€ntives are 

al ternati ves to direct spending, in many case s'direct spending 

may be cheaper. By not consideri~g the alternatives, pôlicy­

makers may be choosing the most postly method available. 

Perry (1976) and Smi th (1979) _ exarnined a number of tax 

expenditures in the Canadian tax syste~. Smith' s study 

examines a broaqer category24 of tax expenditures than Perry's 
-

wfiich consider9 only corporation tax expenditures. Smith 

" 

l 
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estimated corporation tax revenues.foregone because of t~x .. 
deferrals amountèd to $4814 million in 1975. The figure 

1 
1 

represents a 109% increase over Perry's estimates for 1972 . .... 

($2~5' milli on); the financial significance of the se estima te s 
, , 

i s important in the fac,e of increasing concerns over the si ze 

of' the Federal defici t. 

The taxes are fbregone as long as investmen"t keeps 

growing. Taxes become payable only in the case of a major 

slump in investment; yet in such a situation it may not be f 
consider9d appropriate for firms to repay the deferred taxes. 

---. The $4,814 mi Ilion in corpora te taxe s foregone exceed the most 

optimistic estimates of investm~nt expenditures generated by 

tax policies. [See the estimate.s f'rom the Tax ~1easures Re-

\ 
(1975).1 y.,i ew Commi ttee 

. . 
Policymakefs recogni se the growing'importance of the 

, revenue los.ses and the recogni tian i s apparent in the publica­

tion "of an official. tax expendi ture account. 25 The publica-, . 
~.~ tion warns that the data must '[lot be interpr~ted ÇlS passing 

... "judgement on any of the programs.' This caveat contradicts an 
1 

earlier offJcial viewpoi'nt 26 where i t was acknowledged that 

faster write offs were not used to increase investment. The 

Report suggested that finns transferred the benefi ts of unused 

tax .. saVingtrom: incenti ve \deductions ta financ;e takeovers. 

Certainly f rapid write offs lead ta a redistribution of 
l' _ 

benefi ts to large we~l establi shed firms, then one could argue 

aga~nst their continued use ·as a policy tool. 

The official estimaies of tax expenditures contain"no 

l ~, 
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global totals. In many areas however it is apparent that 

revenue losses are larger than direct government expenditures. 

Efforts to curb the continued growth in government spending 

must involve clear control of these indirect expendi tures. 

The publication of a tax expenditure budget i8 a first step 

towards recogni tion of the indirect expendi tures.. The data in 

the table below is extracted from the official estimates; the 

figures reveal the ex:tent ta which -the government has reli'ed 

on costly tax incenti ves to stimulate 'investment. Yet over 
, 

the same period investment as a proportion of Gross National 

Product (Gi'IP) has not changed significantly. 

Many cri ti c s27 contend that i t i s not 9nough to ,:xa:nine 

investment--GNP ratios to determine thè succe,ss of tax incen-

tives. In Canada the investment-GNP ratios have fluctuat.::d 
• 

between 21% and 23% (exc~pt for two periods of booms in in-

vestment 1955-1957 and the mid 1960' s--See Table 2 of Chapter 

Two). TNhil~, ,~otk investment has re,n).a~ned r'?lat~ :rely unch,anged 

as a- proportion of GNP, there appears to be a slight improve-

ment in the share of manufacturing investment in the total. 

See Chart II. An improvement in rnanufacturing investment 

relative to.other sectors is one of the stated objectives of 

Canadian tax incentive policy. 

The objective has been achieved at tremendous cost to' 

government revenues. One may also consider the opportunity 
- , 

cost of investment not carried out in other sectors. Policy-

makers may do weIl to reexamine the tax incentive approach and 

replace incenti ves by direct grants ta particular industries. 



TABLE 6 

SELECTEO TAX EXPENDIT1JRES"rROM THE GOVERNMENT OF 

CANADA TAX EXPENDITURE ACCOUNT 

1976.,1979 

Sm 

1. Total tax expendi ture value of 
Investment Tax credit 

2. Total tax axpenditufe value of 
'\ the axcess of capi tal cost 

allowancas ovef bpok daprecia­
tian. 

1976 

100 

910 

210 

625 

1250 

3. Cumulative amaunts of faderal 
corporate income taxes deferred 
par companies books. 

8450 not 
available 

, ' \ \ 

1 1" • 1 l , 1 1 lit" • , , j l , • ". ' l ,~"' •• " 

Note: The tax expenditufes are computed by applying,a 
marginal tax rate ta the appropriate items on the 
budget. 

Source: Gover'nment of Canada Tax Expenditure Account, 
Department of Fïnance t Ottawa, 1979. 

\ 
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l thi s way the co sts of_ stimulating investment in manufacturing 
/ 

/has i ts appropriate priee tag. 

IY. CONCLUDING STATEMENT 

The the sis considered the nature of investrnent in two 
, 

important sectors of the Canadian manufact~ring industries. 

The investment equations i·llustrate that th\ere i s a li mi ted 

role for tax incentives such as accelerated capital cast 

allowances in the investment process. For investment expen­

ditures are det~rmined primarily-by demand factors and faster 

write offs contribute less to total finances than other 

methods. In addition certain financial instruments convey 

larger tax benefi ts to the firms than faster wri te offs. 

However in periods of inflation, accelerateà dep+eciation 

helps a firm to offset inadequate allowances based' on his-
.' 

torical costs. 
1 

The costs of tax incentives, as evidenced by the growth 

in deferred taxes and estimates of revenues foregone, cast 

serious doubts on the efficiency of tax incentives. Our esti-
~ 

mates from the sample of firms suggest that at·best a 1% in-

crease in cash flows from accelerated d2preciation may yield 

about t% increase in investment. If the aim of government 

policy is ta stimulate investment spending, it would be cheaper 

to stimùlate the demand for the output of certain industries. 

The investment models utilized in the thesis underline ' 

the importance of demand changes as well as sources of ex-

ternal finance to the firm. Further studies with these models 

applied ta other manufacturing firms can yield useful results. 

, 
1 
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AIternativeIy the sim equation approach may be ex-

panded to include: fi ancing arrangements, trade 

credits. Similarly, lea "ng arrangements are common in many 

rnanufacturing subsectors, ut they do not appear directly on 

'lYalance sheets. can also be reformulated to capture 

elements of Finally, investigations with 

an emphasis approach offer more guidance 

to policymakers than bro d aggregative studies. 

\ 
\ , 

\ 
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FOO'+'N OTES 

lThe elasticity coefficient is based on the s~p1e of 
pulp and paper firrns. 

2Evans reviewed seven studies on investInent and calculated 
e1asticities for three variables i.e., the elasticity of in­
vestment relative to output, the inter'Ô'st rate and cash flow. 
Two of hi s conclusions are relevant here: a change of l per­
cent in output yields an average\ change of It ta 2 percent 
over a tvyo year period; a change of '1 percent in cash flow 
will ch~ge investment from ~ to ! percent (p. IJ8). Kuh 
(1971) re,ports sirni1ar resul ts, in his study on capi tal goods 
producers. 

1 

_ 3For~ concise summary on incentives available to the 
resource ~ndustry up ta 1980, see th9 reco::nt publiGation, 
R:' Boadway and H. Kit;chen, Canadian Tax Policy, Canadian Tax 
Foundatioril, Toronto, 1980, C,hp. 3. ' 

1 

4R. ~nech tel and R. ','!. P~nny (1973) provide a good descrip­
tion of t~e typ~ of property and the activities eligible for 
the 1972 ~Îster write offs ln the manufacturing sector. Sorne 
activi~ies excluded are "logging," and the "processing of ore 
from a rninfral resouree to the prime metal stage." 

5 Anotfuer component of the total i s a category defined as 
"not reqUi~ing an outlay of funds" i. e., incorne tax alloca­
tions rela ing to future years. The implications of the 
growth of 1 Reserves for Future Incorne Taxes" will be di scussed 
in the nex section.' , 

6 ! • •• Conference on Research in 5USlness Flnance, National 
Bureau of Sçonomic Research, ~ew York, 1952. 

7See f~otnote 60 of Chapter Three. In considering the 
lease-buy d~cision the tax position is very important. If a 
firm i s fully taxable anc. can take advantage of faster wri te 
of~s, then lt is better ta own rather than lease a capital 
good. A firm wi th ,no taxable incarne cannat utili ze deprecia­
tion allowances; for th'is firm i t is advantageous to sell the 
"tax attributes to a lessor and enter into a leveraged lease 
of the as set back from him." McC lellaJ'ld (1978), p. JO. 
McClelland ci tes specifie examples of the use of leveraged 
lease financing in the Uni ted States. 

8The term preferred share is also a hYbri1 financial in­
strument. Essentially i t i s an equi ty instrument 'Ni th tax 
characteristics of bond finance. 

QSee Budget Pap~r C, 1976 Federal Budget, Department of 
Finance, Ottawa, 1976. 
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lOFor example Sullivan (1914) reported that investment 

holding companies and highly liquid corporations used the 
incorne debenture bonds. He found it difficult ta document 
the transactions of the bonds, yet by 1978 the Federal Govern­
ment considered,the volume of transactions exceS6ive. The 
Government took steps to curtail the volume of transactions 
by changing the tax status of the bonds. 

110ver the last couple of years t~re has been sorne fin­
ancial innovation in debt and equity markets. In bond markets, 
bonds art issued wi th certain "twists: If bonds are indexed 
ta: the p i ce o,f silver and oil for example; there are bonds 
which al ow for participation in profits. Similarly ~hen 
converti ~l é preferred share sare offered, inve stors are' gi ven 
options t\o purchase common shares in the future. See The 
Financial\ Post, )-1-81, p. l and p. 1) for a description of 
re'cent innovations in financial arrangements. 

- ~ 
1.2The change consti tuted part of an o~erall revi'ew of 

th,e system of capl tal cast allowance's. The review resul ted 
in the reduction of rates for certain classes of assets, See 
Appendix Table AlO, 

" 

l)Many firms now publish two accounting statements. ~he 
second statement is adjusted ta reflect changes in the priee 
level. The inflation adjusted statement is not new. See for 

,example R. Jones. ":S:ffect of Inflation on Capital and Pro­
fits: The Record of Nine Steel Companies," Journal s>.f 
Accountancy, 1949, pp. 9-27. 

14Research on price level restatementd, inflation ~~d 
capi tal cost allowances represent a small portion of the 
voluminous writings on inflation. Aaron (1976) has a g~oup 
of studies on inf1atio~ and the incarne tax. Shov9n and 3ulow 
(1975; 1976) and Davidson and 'l'Jeir (1975) examine inflation 
accounting and business financial statements. 

15See Lent (1976) for a concise summary of international 
changés~ 

16The 1978 Supplementary Budget Information, Departm-ent, 
of Finance acknowledges that the investment tax credit and, 
accelerated capi tal cost allowances assi st in .. substantially 
mi tigating the impact of inflation on business taxation." 

17See The Fi~anciai Post 500, Summer 1980, p. 61, for a 
,brief summary of the proposaIs. Note thqt CreA has to'con­
siàer how their proposaIs match those la,id down by the Uni ted 
States Financial Accounting Standards Board. This i8 especially 
important for firms who mu?t file statements '.'Ii th Uni ted States 
Authori ties. 

180ther explanati ons are: (1) firms borrowed te buy the 
assets of other companies; (2) firms were expecting tax changes 

\ 



-, 

,-

to be introduced with respect ta leasing and income debenture 
bonds and borrowed to consolidate their position. 

19Jenkins insists that t~e relative merits of current 
cost accounting and general priee level aceounting are not 
relevant here. The availability of Statistics Canada infor­
mation on current replacement values d~termined his choice 
of method. 

20Helliwell calculated that "the proposed 50% straight 
line c~pital cost allowance for machinery and equipment in ' 
manufacturing and processing would have a higher presint 
value than the constant dollar economic depreciatian unless 
the inflation rata \Vere as high as 75%." p. 173. 

21 . 
S2e Jenkins (1977), Chapter 7. 

22Firms choose the deferral method to aecaunt far differences 
in the timing between aceounting for tax purpo,ses and for book 
purposes. 

23See in particular B. Bi·ttker, "Accounting for Federal 
'Tax Subsidies' in the National Budget, Il National Tax Journal, 
vol. 22, June 1969, pp. 244-261. Bittker's article was in 
response to a speech made by S. Surrey in 1967 and an excerpt 
frQ,m the Annual Re;ort of the Secretary_ of the Tr'3asurY for 
the fiscal year ~9 8. 

24Smith (1979) presents a comprehensive review of tax 
preferences in the persona1 and corporate incorne tax systems. 
Ear1ier Kesselman (1977) examined non business deductlons. , . . 

25Government of Canada: Tax Expenditure Account, Cepart­
ment of Finance, ottawa, D~cember 1979. 

26 See the reference cited in footnote 16 above. 

2?See Brannon (1972) and the "Discussion" in Fromm (1971) 
for exampl e . ' 

• 



APPENDIX TABLES 

1 \ 



217 

TABLE A1 

SELECTED DATA FOR THE SAMPLE OF 3 STEEL FIRMS . 
(1955 - 1978) 

Sm \. 

C api tal 
Capital cast After-Tax 

Sales Expenditures Allowances Profits 

1955 426 37 , 23 37 
1956 505 

1 
72 1 25 47 

1957 508 86 32 43 
1958 446 59 J 31 39 
1959 600 78, '35 64 
1960 541 107 36 46 
1961 589 74 " 40 61 
1962 678 127 45 68 
1963 752 83 48 83 
1964 923 200 53 95 
1965 1026 147 58 100 
1966 1011 216 65 93 
1967 978 173 71 86 
1968 1024 7E 81 126 
1969 1044 118 77 82 
1970 1252 193 81 113 
1971 1383 2'1'9 85 107 
1972 1530 179 101 115 
1973 1834 205 106 160 
1974 2289 361 113 223 
1975 2482' 455 118 159 
1976 2849 337 130 157 
1977 3051 334 136 153 
1978 3760 318 145 252 

Source: ADoya1 Repqrts of the Steel Firms. 
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TABLE A2 

SELECTED DATA FOR THE SAMPLE OF 5 PULP AND PAPER FIRMS 

(1955 -
Sm 

1,978) 

" 

Capital 
Capital cost After-Tax 

Sales Expendi tures Allowances Profits 

l 
<), 1955 286 36 14 35 

1956 526 69 16 36 
1957 529 74 18 29 

~ 1958 536 33 19 26 
1959 556 39 41 54 
1960 6~9 49 50 60 
1961 660 49 44 62 
1962 689 75 t44

. 
76 

1963 733 106 51 BD 
1964 835 160 54 87 
1965 912 160 52 86 
1966 1078 216 66 90 
1967 1159 246 76 75 
1968 1313 .... 135 91 72 
1969 1473 185 102 61 
1970 1471 139 101 27 
1971 1538 

" 
143 103 38 

"" 1972 1853 144 104 67 
1973 2464 206 118 165 
1974 3029 357 131 216 
1975 3084 342 157 68 
1976 3673 324 1173 85 
1977 4110 282 191 168 
1978 5360 352 207 328 

Source: Annual Repo.rts of the Pulp and Paper Firms. 
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TABLE A3 

MEANS AND STANDARD DEVIATIONS OF THE REGRESSION VARIABL':::S: / 

THE SAMPLE or STEEL rIRMS 
Sm . .11 / 

,-

Variables Means Standard Dev-iations 1 
7 

155.5714 l 1- 102.4766 / 
* St ~) 0.1737 0.2058 

* St_1 0._1561 0.2082 

* St_2 O. 1229 0.1565 

* St_3 0.0969 O. ·13 3 3 

* St_4 o .0890 0.1289 

0 63.0476 29#9658 

OV 38.2857 19.8800 
v 

~-1 34.7143 18.3089 

P 092.7143 46.6917 
Er 45.9524 82-'2378 

~1 86.,0952 '46.6775 

C 0.0540 0.0150 
LV 0.2159 0.0774 

* S 0.3469 0.2283 

• 
Note: There are 21 observations fbr each variable. 

, \, i "7 
11 'A ll"'var iables ars, measured in mi Ilion s of dollars excep t 

for' C and LV whic'h are measured in pe rcenta'ge po-ints • 

. ' 

/ 
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MEANS AND 

-
Variables 

l 

* St 

* St_1 

* St_2 

* St_3J' 

* St_4 

D 

DV 

v 
!i--1 
P 

. EF 

~-1 
C 

'v L 

* S 

TABLE A4 
5 
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/ 

; 

/ 
l, 
1 

STANDARD DEVIAT10NS OF THE REGRESSION VARIABhES: 

THE SAMPLE OF PULP AND PAPER FIRMS /_ 
Sm ..11 

/ 
1 

Means 
) 

Standard Dev ia~ion s 
} 

141.0952 .." 93.7864 , / 

0.2405 0.31031 
/ 

0.2370 a • 312,3 

0.1882 0.2102 
--, 0.1357 O. 1587 

0.1129 O. 1244 . 
~9.,1429 40.7385 

'-.. 

36.9048 . 14.1877 li 

35.4762 ( 15.1282 
" 

'-:o. 
7'2.85 q 1 45 • .1135 .. 

"50.3333 68.8806 

70.9048 46.2081 Q 

• 
0.0551 c' 10.0155 

o .4303 0.2260 

0.4293 o .3.0 7 

Not-a: Sorne variables have le9s ~han 21 observations. 1 

.11 AIl 
for 

variabl~s are measured in millions of dollars except / 
C ~nd L ~ whj,ch ar,e mea~ur ed in p~rc en tage pain t ~. ' / 

1 

/ 
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TABLE A 5 

fLEXIBLE ACCELERATOR MODEL: TlME SERIfS pArA 1955 - 1975 
THE STEEL COMPANY OF CMADA 

Variables Undofhtad DaN Deflated Dald 

Coefficients Coefficients 
Inveslmen t E~penditure6 Iflnd slanddrd Bola and standard Bota 

with ~ Coofficlonts ~ Coeffl.Clenls 

5 - S 
,. 

0.16028 0.22435 0.19796 0.J7287 
t f-1 ~ 1 (0.10700) (0.0.9920 ) 

Sb 

5 5 0.37150 • • 0.50923 0.32250 0.59f!50 
t-1 - t-2 

P " 
(0.10449) (0.10024) 

Sb 

, S 5 • • - 0.40505 0.48084 0.29779 0.50526 
t-2 t-3 "'~ 3 

(0.12432) (0.12149) 
!lb 1 

5 - 5 0.19705 0.20479 • 0.15057 O. "'859 
t-J t-4 P 4 (0.14499 ) (0.13549) 

Sb 

" 

TABLE AS 
( con tinued) 

fLEXIBLE ACCELERArOR MODEl. rIME SfRIES DATA" 1955 - 1975' 
... THE STEEL COMPANY or CANADA 

... U!)deflated Data Defhted Date 

Coefflcionts Coaffl.cienlB 
Investment Expenditures and ~and,,(d Beta end s Landard Beta 

wi th ~ COe ffielon ts ~ CoefflClents 

" 5 - 5 0.07979 -0.o.B268 -0.0926'1 -0.14125 

t-4 - t-5 P 5 (O.129n) (0. 1 2444) 

Sb 

Dt P 6 0.00159 O. f 2009 0.00090 0.07334 
(0.00296) (0.00272) 

Intorcept po 0.05186 0.OG593 
(0.07474) (O.0~871) 

'" 
'li 2 0.7672 0.4861 

r 1 1 .966 4.153 

-, DW 1.61 1. 76 

Sas noles ta Tabla 5 of Chaptel> rive. 
, 

\ 
1 \ 
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TAgLE A6 

HElIBt[ AUELEIl'ATOR M,ODEl' TlME SERIES DATA 1955 - 1975 
rUR ACCREGATE SAMPLE or PULr AND pAPER rIRMS 

Variables UnderIated Oata berlatod 

Coefficientn 
Invostment Expenditutes 

UIl th 

Coefficients 
and s tallclard 
~ 

80ta 
CoeTfI'ëlants 

and standard 
~ 

s - S 
t t-1 

Sb 

5 5 
t-1 t-2 

Sb, 

S - 5 
t-2 t-J 

Sb 

5 - S 
t-J t-4 

Sb 

~ 1 

~ 2 

P J 

P 4 

0.00614 
(0.05672) 

0.10606 
(0._06558) 

.0.10948 
(0.12J7J) 

0.01570 

0.27869 

-0.1 (1620 

TABLE A6 
(continued) 

0.02374 
(0.06799) 

P,08878 
(0.07732) 

-0.01B04 
(O.08b19) 

-0.12233 
(O,1236J) 

'-
fLEXIOlE ACCEURATOR MODEl, TlME SERIES DATA 1955 - 1975 

FOR AGGRELA1E SAMPLE or PULP AND PAPEn FIRMS 
'-

Data 

Beta 
Co"f'fi"ëlenta 

0.06996 

0.23567 

-0.0 /1037 

-0.20892 

\Ie~latJlee Underlated Data Ooflated Data 

Investment Expenditures 
with 

s - S 
t-4 t-5 Il 5 

Sb 

Dt 11 6 

"-

lntercept fl 0 

R 2 

r 
DII 

Coefficients 
end B tan dard 
~ 

0.25683 
(0.13095) 

• 
'. 0.00237 

(0.00073) 

0.03154 
(0.05467) 

0.7884 

15.911 

Sep nolse ta Table 5 of C.nllptOl' rillB 

'" 

Bllta 
Cos f'fïë len ta 

·0.26684 
'-

0.81561 

Coeffle! pnt~ 
and stan dar d 
~ 

.0.22962 
(0.13222) 

If 0.00166* 
(0.00060) 

0,0'152 
(0.031~0) • 

0.4883 

li .181 

1.18 

-0.35846 

0.7520' 



TABLE A7 

DIFFERENCES 8ETWEEN OLS AND 2SLS ESTIMATES' 

fOR THE SAMPlE OF tTEE;L FIRMS .11 
~ 

Dsflated Undeflated 

( a) l nve s tmen t Equation 

Interéept 0.028 0.035 

* . 
0.081 S Q .102" 

..... __ OV c - 0.352 0.385 
" 

·Er 0.134 0.182 

D 0.487 0.408 
D 

(0) Oividend Equation 
, 
'~ 

Intercept 0.74ô 0.640 

v 1 

~...I1 0.687 0.692 

P 0.551 0.768 

l 1.449 1.258 

Er 1.061 0.549 

• 
" 1 

". 
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TABLE A7 

( cantinued) 

DefIa ted Undeflated 

(c) Ex·terna! Finance rquation ' 

Intercept 0.046 0.017 

LV 0.382 0.436 
" ~-",*,"- ___ t"~ 

C 0.535 0.525 

1 0.789 0.767 

DV 
0.185 0.037 

'i.--1 0.~1'6 0.586 

0 0.001 0.286 

11 The differerlces are measured" as fal!ows: absalute 

differences divide~ by the standa~d errer of the 

two stage squares estimator 
) 

Sàurce: Based on data From Tables 11(a) 

Tables 12(a) - 12tc) 

224 
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TABLE AB 

DIFFERENCES BETWEEN OLS AND 2SLS ESTIMATES 

tOR THE SAMPLE OF PULP AND PAPER FIRMS 11 

'Deflated Undeflated 

(a) . 1 nvestmen t 
/' 

t::quat1on 

Intercept 0.376 0.402. 

* S 0.125 0.404 

OV 0.478 0.326 
~ 

Er 0.236 0.899 

D 0.002 0.563 

(b) Dividend Equa tian • 
Intercapt 0.738 0.546 

" v 
~1 0.715 0.574 

P 0.852 Ow836 

1 0.919 0.965 ~: 

Er 0.631 0.772 

225 
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TABL.E Aet 
( continued) 

~ 

Oeflated Undeflated 

-----
Cc) External Finance Equation 

Intercept 0.143 0.097 

LV 
1 

\ 0.844 0.275 

C 0.325 0.025 

l 0.417 0.218 

oV 0.565 0.665 
. 

~-1 0.524 0.086 

-----0 O.2!12 0.007 

The differences are measured as follows: absolute ' 
----differences divided by the standard error of the 

two stage Ieast squares estimator 

Source: Based on data from Tabl~s 14(a) - 14{c) and 

Tables 15"(a) - 1S(c). 

'Ü' 

... 
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TABLE A9 

FORMULAS FOR-CALCULATING THE ELASTICITY COEFFILIENTS , 
IN THE SIMULTANEOUS EQUATION MODEL , 

1 The elas tici ty of investment wi th respe'ct' tO!-
"-. 

-
D is defined: 

dl D 
dD 
. -

""- Ï 

* * dl S 
S i8 defined: - ... 

- dS l 

/ 
f 

dl EF' Er 18 defined: dIT .=-
l 

and the elastici t.ies are calcula ted at their mean values. 

dl dl al 
C>a

E6 And' 
dD for example is aD + ë>Er • 

/~ 
~- .\ 

Note: The Variables are defined in sec tian l of ~ 

Chapter ri v e,' 

1 

, , 

'. 
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(a) 

, 

/ 

SPECIAL CLASSES 

CLASSES 

19 
(13.6.63-
1.1.67) 

20,21 
(13.6.63-
1.1.67) 

24 
(26.4.65-
present) 

27 
(13.3.70-

/ present) 

29 
(9.5.72-
presen t) 

. ft! 

-TABLE A10 

. 
CAPITAL CDST ALLDWANCES fOR SELECTED 

CLASSES Of ASSETS 

DESCRIPTION 

raster write-off for naw machinery 
in specially dasignatad araas 
(firms must have sorne degrss of 
Canadien ownership) 

rive year write-off for new build­
ings and two ysar write-off for 
new machinary and aquipment (ha 
restriction on the ownarship of 
firms) 

Two year write-off for new assets 
acquired primarily ta control air 
pollution 

Two yaar writa-oFF for new assets 
acquired primarily ta control 
UJater pollut10n 

Two year write-oFf for new machinery 
and equipment fdr manufacturing and 
processing firmsr-

..10-. 

.,.,~j 1 

MAXIMUM 
~TE ALLOWED 

% 
50 

Buildings-20 

Machinery-50 

50 

50 

50 

~ 

/' 

-, 

1\) 

1'0 
co 

'" 
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TABLE A10 

(continued) 

Lb) OTHER CLASSES 

/ 

CLA SSE 5 

3 

8 

DESCRIPTION 

Buildings of solid construction 
not elsewhere specified 

Machinery and equipment and all 
tangible assets not elsewhere 
specifled 

MAX IMtlM 
RATE ALLOWED 

% 
5 

20 

(c) OTHER ASSETS 

/ 

Note: The maximum rates and classes of these assets were changed after 
the Revlaw of the Capital Cost Allowance System (effective 26.5.76). 

ASSET 

aire'raft 

powered earth 
moving equiprnel'1t 

electrical gene­
ration,equipment 

1 

PRESENT RATE 
% 

fORMER RATE 

25 40 

30 50 

20 25 

• 

Source: A.W. Gilmore, Incorne Tax Handbook, Richard De Boo Ltd., 
Toronto (1978 - 1979 8ditio~). 

\ 

/' 
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TABLE A 11 
, 
l 
\ 

\ 
SPECIAL CAPITAL COST ALLOWANCES FOR THE PRH1ARY 

METALS. PAPER AND ALLIED INDUSTRIES 

ANB TOTAL MANUFACTURING 
Sm 

"* C1ass C1ass Class Class C1ass Class 
,19 20 21 24 27 29 

( a) ~rimary Metals -., 

1966 150.6 

1967 92.4 0.4 

1968 4.8 -0.7 3.2 

1969 6.4 1.3 3.9 

'1970 1 .7 2.6 11 .5 6.0 { 

1971 0.4 4.7 20.6 16.0 3.8 .. 
1972 4.8 4.9 9.4 13.0 20.7 

1973 1 .3 0.3 9.8 9.4 82.9 

1974 3.7 0.6 18.3 20.0 159.9 

1975 - 0.2 1.3 13.3 19.5 164.8 
~ 

1976 0.1 0.3 14.8 19.3 122.1 

1977 4.5 8.8 . 95.6 

"" (b) Paper and Allied Industries 

1966 113.8 10.3 9.9 -' 
1967 51.4 6.1 27.3 

1968 6.6 11 .9 9.3 

1969 7.4 12.8 11 .1 

19?O 0.9 11.5 10.6 

19,71 1.5 6.9 10.7 13.1 0.9 
1972 10. a . 4.6 18.9 1 .6 13.3 

1973 8.9 15.6 24.4 2.6 96.2 
"-
" 



1974 
"'-

1975 

1976 

1977 

1966 

1967 

196B 

1969.11 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

Note: 

Source: 

Class 
19 

,-

(c) 

577.9 

336.1 

7'.5 
30 f 1 

12.6 

6.0 

Class 
20 

13.9 

11.0 

4.6 

TABLE A11 
( continued) 

Class 
21 

70.6 

24.2 

4.3 

Total Manufacturing , 
15.3 12.7 

13.8 44.0 

24.2 52.8 

32.0 102.6 

36.5 102.7 

42.5 112.9 

49.0 85.5 

40.6 60.1 

41.9 105.1 

23.2 41.4 

8.9 19.8 

Class 
24 

22.7 

30.8 

17.9 

13.3 

10.8 

15.3 

14.7 

15.8 

32.1 

48.9 

67.1 

69.9 

70.9 

69.4 

46.0 

28.3 

Class 
27 

6.2 

10.1 

9.7 

'?t.5 

16.9 

39.9 

31.6 

52.1 

53.5 

42.3 

33.3 

--

231 

Class 
29 

215.2 

238.3 

231 .9 

214.5 

204.9 

917.7 

1749.3 

1783.6 

1751.2' 

1838.0 

See Table A10 above for the dafinition of the~~lass9s • 

Corporation Taxat~Statistics, Statistics 

Canada, Cat. 61 -zcra 

"-~~ 
~---. 
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