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ABSTRACT 

One significant development in the wor ld growth pattern has been the 

declining share o f  the industrial sector in  the industrialized economies. This has 

come to be known as 'deindustriaiization'. The literature o n  this subject fa l ls  into 

t w o  groups. The f i rs t  group emphasizes demand as the or igin o f  this problem 

and includes the secular trend and the Cambridge v ieks .  The secu!sr v iew sees 

strcrctural change as an outcome o f  society reallocating available resources in 

response to  changing preferences. The Cambridge v iew f inds gro&ing inabi l i ty o f  

the export sector to  pay for  imports as the main cause. The second group 

emphasizes supply, phe'nomena, and includes the Bacon-Eltis and the Dutch-disease 

.views. The former points t o  rapid expansion o f  the public. sector as the main , 

cause, while the latter explains the prbblem in terms o f  resource movement and 

spending effects. 

t ;tudy argues that in a resource-based economy the structural 

f o l l ows  a cycticat path. A global recovery teads t o  a 

resource booni, This triggers structural adjustment mainly through asymmetric 

sector wqse behaviour. Thus, unlike the secular v iew of gradual t r a n s i t i q  and the 

Dutch-disease view o f  once-and-for-all adjustment, the cycl ical  adjustment 

process is  o f  recurring nature. 

The main objective is  to  test the fo l lowing t w o  hypotheses. First that the 

structural adjustment process is cyplical. and second that intersectoral asymmetry 

in wage behaviour plays a crucial role in this process. A two-sector general 

equltibrium modet based on a tradeable-non-tradeable dichotomy is developed. 

The model uses three prices, one for  the non-tradeable and t w o  fo r  the 

tradeable product,. t t  is assumed that in  the long run purchasing power pari ty 

4 
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holds. A 'distinghshing feature of the model is that i t  is  s synthesis of views 

emphasizing both demand and supply, as main etements of both are formally 

incorporated in the model. The reduced-form equations are obtained, and then 

adapted to test the main hypotheses. In order to '  trace the time profile of  the 

explanatory variables, Almon distributed lags are applied. The results of the 

empirical tests support the ,main hypotheses. The main implication is that the 

wage structure should be made more flexible by. eliminating institutional rigidities. 
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CHAPTER I 

Background; 

'A, . 

One of the most significant developments in  the world growth pattern- has 

been the decliriing share o f  the goods-producing sector in general, and o f  the 

industrial sector in particular, in both national income and employment o f  western 

industrialized economies. What is more important, the manufacturing sector, 

considered as the most vital segment o f  the economy, has declined in absolute 

terms in some countries. This declining trend has come to  be known as 

'de~ndustrialization'. Unlike 'deruralization' which meant ,a shift o f  resources f rom 

less dynamic to  more dynamic sectors o f  t he ,  economy during early years' o f  

development, this recent trend represents a. shift o f  resources f rom the industrial 

sector to the service-producing sectors - a phenomenon referred to  as 

'servicization'. 

Sometimes, it is argued that servicization is simply a manifestation o f  

changing comparative advantage and that rhere is no inherent cause for concern1. 

Ajlt Singh in his 1977 paper dealing wi th the decline of  the British manufactu;ing 

sector, on the other hand, strongly disagrees wi th this view. He points out the 

relatlve contribution o f  the manufacturing sector t o  British exports and the 

balance o f  payments. But more importantly, he emphasizes 3 structural 

characteristics of  the manufacturing sector which foster technological progress 

and productivity growth2. 

------------------ 
'This line of argument has been strongly supborted by A.K. CairnGoss -in his 
paper. presented at the SSRC conference on industrial economics in Oxford in 
1975. 

:This view is sha~ed by many others. Fuchs (1968) for instance, found that the 



A stagnating industrial sector therefore. is bound t o  have some serious long 

, term growth consequences. But more important ly,  since structuraJ adjustment in a 

resource-based economy is  postulated t o  be of --a c y c l ~ c a l  nature, i t  w ~ l l  tend to 

exacerbate the problem o f  structurai unemployment. Moreover, economic 

f luctuations are an integral part o f  all market economies, and they are difficult 

t o  p red~c t .  A cyclrcal adjustment process. superimposed upon a normal business 

cycle, w i l l  make it even more d i f f icu l t .  

There ' is 

change which 

a s ign~f lcant  body  o f  literature dealmg with the issue sf structural 

can be studied under four categories. Each category represents a 

v iew emphasizing a di f ferent explanation 'of this process, and therefore, each 

seems to  have a d i f ferent  po l i cy  implication. One o f  the prevalent views about 

the process o f  structural change is thet i t  is secular in nature. Just like durlng 

the early years o f  development there was a secular trend towzrds 

industrial ization (deruralization), there is now a trend towards servlclzatlon 

' (deindustrialization). I t  is argued that countries f i rst  ~ndustrrallze and then develop 

into post-industrial societies characterized by a rao id i i  growtng demand for 

services. The main impl icat ion o f  this secuiar view rs  !nat a structural adjustmen! 

process o f  this type i s  gradual and hence predictable. Furthermore, srnce I r  1 5  a 

movement dictated by the postulates o f  ef f ic iency,  i t  amounts to  society s l rnp l j  

reaiiocatjng i ts  resources accordrng to rts changing preferences. And hence, therf: 

Is very trttie t o  wor ry  aSou:, as long as ~t I S  consrstent with t he  rrsrng s fa r~dsrc  
- - 

---------------*- 

:(cont'd) annual average rate of growth o f  p roduc t i v~ ty  In lndustrtes was 2.2%. 
compared w i th  only  1.1% rn services. This difference, In hrs v lew,  1s toc  large t f 1  

be expla~ned b y  the usiia' problem o f  measurement o f  output In the  s e r / l c e  
mdustries. Rather, he attrrbutes i t  to the faster technological progress an15 greater 
economies cf scale I R  ~ n d u s t r ~ e s .  See also Kaldor (1966 and 1975). 



o f  living, 

P 

Another v iew is  found in '  what is  kn  o w n  as the @ 

suggests that the rapid expansion o f  the pUbiic sector .has 
r' 

acon-Elt ia thesis. It 

retarded growth o f  

the manufacturing sector. This is because an expanding public sector attracts 

a d d ~ t ~ o n a l  labour and capltal. creating a resource bottleneck fo r  the manufacturing 

sector. Thus, t h ~ s  v iew seems t o  emphasize supply constraints as the main  cause 

of structural change. 

Yet mother  v iew is expressed in  the so-called Cambridge thesis which 

c l a ~ m s  that expansion o f  the service sector consequent upon the expansion o f  

I the p u b l ~ c  sector IS not a cause, but an ef fect  o f  deindustrielization. The real 

cause, according t o  this view, l ies i n  the gro&ing inabi l i ty o f  the export sector 

t o  pay for r ising imports. This inabi l i ty stems f rom a s low  growth o f  demand 

for manufactured goods both in  domestic as we l l  as international markets. A 

var ian t  of this t hes~s  is the product cycle hypothesis which suggests that the 

declme o f  the manufacturing sector is a result o f  sh i f t ing o f  comparative 

advantage f rom mature developed economies t o  newly industrialized economies. 

F ~ n a l l y ,  the Dutch-dtsease thesis, which emerged f r o m  the pioneering work 

o f  Gregory In 1976, atrempts t o  show that a resource boom wou ld  generally lead 

:o sq2eezlng o f  the manufactur~ng sector due to resource movement and spending 

ef fects.  The Dutch-disease hypothesis does not contradict the secular trend view. 

i :  s ~ m p t y  suggests that whi le there may be a secular trend towards 

~tndu~triattzattufi, the process ts  of ten accentuated due t o  the Dtttth-disease 

offecr r s w i t + n g  from t h e  econwriy's e f f o r t s  to adj-clst to an exogenous shock. 

However, unlike the secular trend vi-ew, this v iew may have room for  active 



The present studv; - 

Broadly speaking, the present study fal ls in the fourth category o f  studies. 
-- ---a 

because it treats an exogenous export boom in  the resource sector as the 
J 

catalyst. Canada is  a resource-based economy. Domestically, the resource sector 

accounts fo r  a large share o f  gross domestic product and national employment. 

And externally, the bulk o f  i ts exports consist o f  natural resources. The export 

sector in  turn, has feedback effects on  national income and employment. The 

broad thrust. o f  the topic  therefore, i s  t o  examine how Canada's natural resources, 

which contribute so much t o  the national wealth and welfare, can have perverse 

structural ef fects. - 

1 

* The .prinii'4pal arguments In this study can be summarlred as fo l lows:  

1. A n  export boom is demand-induced in the sense that whenever there is an 

I upturn in major western economies, the demand for  exports of Canadran 

natural resources increases. 

2.  The impact o f  an export boom is fe l t  i n  the resource sector with f ~ v e  

possible consequences. 

a. An increased pro f i t  potential creates an atmosphere favourable for 

higher wage demands fo l lowed by  similar wage demands in  the rest o f  

the economy. 

b. The expanding respurce sector draws in addit ional labour and cap~ta l  

f r om other sectors - a resource movement ef fect .  ='. 

c. A n  increased pro f i t  potent ial  may attract addi t~onal  forergn cap~ ta l  

whrch puts upward pressure on the value o f  the Canad~an dollar. 

d. Rising exports means an improvement i n  the trade baiance, which 

ceteris paribus would lead to  further apprcec~ation o f  the Canadian 



- 
dolrar. 

2 

e. Since resources constitute basic raw materials for  the industrial sector, 
. s 

and since a d e m a n d - i n d u c e d - v t  boom means higher prices-.of -these 

raw materials, there is a further increase in the cost Of production in 

the industrial sector. 

3. . As a consequence, the industrial sector is squeezed between the rising cost 

o f  labour and raw materials on the one hand, and appreciation o f  the 

domestic currency, on the other. 

The main focus in this study the structurai effects o f  a 

resource boom through the impact ges in the economy. I t  is 

proposed that acceleration in wage rates resource sector fol lowing a 

resource boom is fol lowed by a similar in the rest o f  the economy. 

However, there is an intersectoral behaviour o f  wages. Since 

the industrial sector is generally more unionized than the non-tradeable sector, 

the acceleration of wages in the industrial sector far exceeds that in the 

non-tradeable sector. This creates a factor cost disadvantage f o r  the industrial 

sector vis a vis the non-tradeable sector. Such a relative wage disadvantage, 

cetefjs paribus, leads to  asymmetric sectoral growth. However, the industrial 

sector may st i l l  outperform the non-tradeable sector during the expansionary 

phase of  the business cycle. 

However, the scenario during the contractionary phase is quite different. The 

tndustrial sector, because of i ts high degree o f  unionization, is l ikely t o  

experience a smaller decelerat~on in wage increases than the non-tradeable sector. 

Thts creates a significant factor cost disadvantage for the industrial sector. This,. 

coupled wi th other contractionary forces associated wi th the cycle, exerts a far 

stronger squeeze on the industrial sector than on the non-tradeable sector. -Thus, 



there i s  l ike ly  t o  be a signif icant asymmetry in the growth  pattern of the 

industrial sector vis  a vis the non-tradeable sector. 

Since the main argument in  this study is  that an exogenous resource boom 

has perverse structural ef fects. i t  seems t o  imply that the Canadian economy 

wou ld  be better o f f  without these resources. This is clearly not  the cape. I t  is 
/ 

no t  the 'resources which are harmful per se, but having an economy so heavily 

dominated b y  them. The United States has a resource endowment similar t o  

Canada, but it may no t  suffer f rom the same adverse consequences because it is  

a more balanced economy than Canada. Also, because the Canadian economy is  
..' 

relat ively more open, i t  i s .  more susceptible to  foreign influences. 

Another point wor th  emphasizing here is that the or igin o f  structural change 

is not  always external in nature. A n  accommodating monetary and f iscal pol icy 

adopted at home can very much be a source o f  structural change. In the 

post-war years, the major i ty  o f  western industrialized countries fo l lowed a pol icy 

o f  'leaning against the win& in the wake of  Keynesian influence. One outcome 

o f  this may have been a rapid expansion o f  the public sector w i th  a shlf t  o f  

resources away f rom other sectors o f  the economy. This appears to  be the maln 

argument behind the Bacon-Eltis thesis. 

P 
The present study d i f fers f r o m  most  o f  the previous work in this area in  

several respects. First ly,  i n  this study, i t  is argued that in a resource-based 

economy, the structural adjustment process fo l l ows  a cyclical pattern. While this 

hypothesis does not  refute the current views on  t h ~ s  issue, i t  does have 

d i f ferent  cost imp l~cat ions  In terms o f  loss o f  output and employment. Unlike 

the secular view, where- the process is gradual over t ime and therefore - 
predictable, and unlike the Dutch-disease hypothesis, where the process is more 



violent, but o f  once-and-for-ell nature, the cyclical adjustment process i s  o f  

recurring nature. I t  is argued that even when the process is  secular, it i s  not 

without some serious consequences. There is considerable evidence in the 

literature to suggest that the industrial 

dynamic forces in the economy.' 

Secondly. the emphasis here is on a 

1 

sector fosters growth b y  generating 

demand-induced boom in the resource 

sector as opposed to  a supply-induced boom discussed in most studies, except 

Stoeckle (1979) who has considered both types of  export booms. Finally and 

more importantly, a formal model o f  structural adjustment has been derived. This 

model has been tested using several .specifications o f  structural change. This is 

something which has been missing in all previous studies. 

Period under studv: 

The empirical portion of  the study covers a period o f  22 years, from 1962 

to  1983. There is no particular reason for  picking 1962 as the starting period 

except for the fact that finding necessary data on several key variables for 

aarller periods is extremely d'ifficult i f  not impossible. I t  should be .mentioned 

here that the' period under study covers Canada's experiepce wi th both fixed and 

flexible exchange rate systems. Canada went t o  a flexible system in May o f  

1970. Prior t o  this, Canada had a fixed exchange rate regime. Since all data 

series are quarterly, there are 88 observations on each series. 

The methodology 

. equilibrium. The entire 

adopted in this study is both that o f  partial and general 

analysis leading up to  the theoretical models of  structural 

7 



change .. 

models 

general 

product 

has been undertaken in a partial equilibrium framework. The theoretical 

o f  structural change in Chapter V, however, have been developed withjn a ' 

equilibrium framework. It  is essentially' a two-sector model with two 

markets, one each for the tradeable and the non-tradeable sectors. There 

are three prices, one each for the tradeable and the non-tradeable sector, with 

the third being the foreign price of  tradeables. It  is assumed that in the long 

run, purchasing power parity holds. But in the 

may diverge. -4 distinguishing feature of the 

both views emphasizing demand and supply 

elements of both are formally incorporated in 

short run, the two tradeable prices 

model is that it is a synthesis -of 

aspects of the problem, as main 

the model. 

Outline of the studv: 
/ h- 

The study is divided into two parts. Part one is mainly descriptive 

providing a background for part two. Part two consists of development of a 

theoretical framework f o r '  analyzing the structural adjustment process in a 

resource-based economy, as well as a formal derivation of the theoretical 

models. This is followed by econometric testing o f .  several models of structural 

change. There are seven chapters in this study. A brief outline follows. 

\ 
Chapter II  presents some empirical evidence on structural change in western 

- 
industrialized countries during the past 20 years. It provides a review of the 

- - 

current literature dealing with the issue of structural adjustment. And finally, 

economic implications of structural change are discussed in detail. 

Chapter 111 discusses the nature and cornpusition of Canadian exports. In 

particular, it emphasizes their exogenous character and evaluates their effects on 

the value of the Canadian dollar via an improvement in the trade. balance. Thrs 



chapter also examines the induced nature of .capital in f low and evaluates i ts 

impacts o n  the value o f  the Canadian dollar. 

Chapter IV analyzes in detail the structure o f  the 

terms o f  output, employment and wages. An attempt 

changes in sectorai composition, both in terms o f  major 

terms o f  well defined groups o f  sectors. The asymmetric 

Canadian economy in 

is made t o  quantify 

sectors as well  as in 

nature o f  the sectorat- 

growth patterns is andyzed and i ts consequences are examined. And finally, the 

null hypothesis o f  no cyclical structural adjustment process is tested. 

Chapter V develops a theoretical framework t o  .analyze the structural 

adjustment process in a resource-based economy. In particular, it examines the 

taxonomy o f  structural change and highlights the role o f  the resburce sector in 
*t 

transmitting structural change in the Canadian economy. It also contains formal 

derivations o f  theoretical models o f  structural change. 

Chapter VI estimates the basic model developed in the pr-evious chapter. The 

model is tested using four different definitions o f  structural change. 'The Almon 

method of  distributed lags ,is applied 'in order t o  establish the time prof i le o f  

each explanatory variable. A dummy variable has been used wherever felt  
I ,  

appropriateYin order t o  capture the 'asymmetric impact of a given- variable during 

the two  phases of  the business cycle. Finally, main results o f  the empirical 

investigation are summarized. 

Chapter VII presents a* summary of main findings fol lowed by  a brief 

discussion of policy implications. In particular. a case for a flexible- wage system 

is examined. 



STRUCTURAL CHANGE: INTERNATIONAL EVlDENCE AND A SURVEY Of CWIR~NT 

This chapter f i rs t  outl ines the scheme o f  classif ication o f  sectors and their 

groups used ' i n  this study. This is  fo l lowed by an examination o f  some 

in te rna t io~a l  evidence on structural change. This includes analysis and presentatlon 

o f  t ime series data fo r  the period 1962-82. Section 11-3 examines the issue o f  
d 

interdependence between structural change and economic growth. In  addition. 

several studies on observed statistical relationships *explaining the process o f  

structural change are reviewed. In Section 11-4 current 

they are found in some well-known theoretical studies 

are reviewed in  detail. And 

discussed in Section 11-5 

f inal ly,  economic implications 

11- 1 Scheme of Classification - 

As the subject matter 

of Sectors - 

views on this issue a s  

o f  structural adjustment 

o f  structural change are ' 

o f  this thesis is  structural change, the explanatio? o f  

the changing relative size o f  various sectors and groups o f  sectors over t ime is 

a central concern. I t  i s  therefore, imperative t o  have a clearly spelled out 

scheme o f  classif ication. This study fo l lows the United Nations's international 

Standard Industrial Classif ication (ISIC), a practice fo l lowed by Statistics Canada 
4 

and also by the major i ty  of, other authors, Keeping w i th  this trad~tron, a pr imary 
B 

sector i s  def ined t o  include agriculture; fishing and trapping, and forestry. The - 

industrial sector includes mining and quarrying; manufacturing; construction and 

utilpties. Ut i l i t ies include water, gas and electricity. The primary and industrial 

sectors constitute the tradeable or the goods-producing sector. And finally, the 



- 
t 

eablp sector or ihe service-producing sector ' i s  defined t o  include 

! finance, real estate and insurance; trade; transportation and communication1; 
- -  - - -- 

community business and personal services; and public administration and defence. 

Thus, the tradeable and non-tradeable sectors together exhaust the economy. 

However, in order t o  make certain points, a new group has been defined or a 

modif ied classlficatiori has been used in some sectio& o f  this s'tady. For 

instance, a resourca sector has been defined t o  include the primary sector plus ' 

the mining sector. And as a resutt, mining has been exctuded f rom a new 

definit ion of  an industrial sector. There are some o'ther modif ied groups o f  

sectors which have been. used in this study. A l l  these changes are made 
- - 

expressty clekr at the appropriate time. 

Some lnt&ational Evidence Structural Change 

One o f  the most striking features o f  wor ld growth patterns in recent years 
, . 

-has bBen d relative decline of  the goods-producing sector as a whole, in both 

i 

developed and developing countries2. But the similarity ends there. While in, the 

developed countries, both the industrial and primary sectors (the t w o  groups - 

constituting the goods-producing sector) experienced a decline, i n -  the developing 
. 

countries, only the primary, sector experienced a decline. The industrial sector, on 

the other hand. has shown a steady increase in i ts  share. This has been made 

possible because of  a sharp decline in the relative shal're o f  the primary. qecto~ 

which st i l l  accounts for about one-third o f  the total GDP in these countries. The 

---------------- 
Fuchs (1964) includes this in the goods producing sector. But I have chosen t o  
fottow Drrwie (7966) and Deakin and G e m  (m5) and have imtmfed if in the 
service-producing sector. Deakin and George use the criterion that a sector 
producing a service rather than a tangible, 'material commodity, should be 
considered as a service sector. Worton (1969) also fo l lowed the same practice. 

\ 

S e e  Sheip (1981) and Kadar (1984) fo r -  an excellent review o f  the subject. 



decline o f  the primary sector in the developed countries, on  the other hand, has 

been only marginal as this sector has already become a very smatl proportion 

o f  the total economy. .Another noteworthy point which emerges f rom mis 

analysis i s  the increase in the relative size o f  the service-producing spctor j n  

. both groups of  countries. However, the increase has been more' steady and 

pronounced in the industrialized than in the developing countries. Time series 

behaviour o f  major sectors in both the developed and the developing countries is 
- Z 

depicted in Figures I l - l a  and I l - lb3.  

A comparison of  growth patterns o f  the - two  groups of  countries is- 

interesting, and merits empirical investigatidn on i ts own. However, the present - 
- 

study concentrates on  the industrialized countries atone. Table , 11-1 shows- the 

share o f  industry- as a percentage of  total GDP for  .nineteen, industrialized 

countties. A close examination o f  the table reveals the fol lowing main points. 

Period: 1962- 72 

The average 

amounted t o  

e 

decline o f  the industrial sector for the group as a whole 

1.96 percentage points, f rom 40.90 in 1962 to 39.03 in 1972. ' 

Of  the twelve countries experiencing a decline, eight coun t r i~s  recorded a 

decline equal to  or - larger than the average decline for. the industrialized 

countries as a whole, , 
- 

The share o f  industry actually rose in seven o f  the nineteen cduntries. 

West 'Germany consistently recorded the highest share, 53.48 In 1962 and 

49.18 in  1972. New Zealand has the lowest share, whrle Japan shows the 
- - -  

most stable pattern throughout this period. 

The United States. Australia and Germaay experienced a decline of about 4 - 

3Source: Internationat Financial Statistics, tMF. - 





i "  

Table 11-1 
- 

Industry as percentage of GDP1 in de.veloped countries, 1962-82. 
- - - - - - - - - 

i 

Actual share . Change in share 
Countries 

1962 1972 1973 1982@ 1962-72 1973-82' 1962-82 
Z 

USA 

Canada 38.56 35.76 36.69 .33,02 -2.80 -3.67 -5.54 

Australia 40.76 36.58 35.72 34.84 -4.18- -0.88 -6.92 

Japan 45.47 45.58 46.03 43.27 +O.l1 -2.76 -2.20 

New Zealand 3 1.94 3 1 .07 30.4 1 32.07 -0.87 +1.66 +O. 13 

Austria 47.03 45.94 45.79 40.19 -1.09 -5.60 -6.84 

Bekgium 42.65 4r1.55 41.71 36.43 -1.103 -5.28 -6.22 

Qenmark 

Finland 

France 

Germany 

Ireland 

I taly 

Luxembourg 

Netherlands 

Norway 

Spain 

Sweden 44.93 39.4 1 39.99 34.4 1 -5.52 -5.58 -10.62 

UK 46.32 42.32 42.03 39.19 -4.00 -2.84 -7.13 

- 

Ind. countries 40.96 39.03 39.40 36.82 - 1.93 -2.58 -4.14 

1GDP at factor cost. - 

N.B. Actual periods covered b y  each country are as fo l lows:  Australla 
(1962-80), Japan (1962-81). New Zealand (1921-82). Austria (1964-82), Belgium 
(1962-811,. France (1962-81), Germany ( 1%Z-S1J, : ireland (TVOZ79)T ltm - 

-(1962-8 I), Luxembourg (1970-8 I), Netherlands ( 1  962-79). Spain (1 964-77). 
Weden (7963-82),' inchrsrriat countries (7962-8t) 

Source: International Financial Statistics, IMF, Supplement o n  output, no. 8 



percentage points, while Canada' had a smaller ,decline of  about 2.80 

I percentage points. % 

Period: 1973- 82 

thai 

the 

7 

The average decline for  the group o f  nineteen countries amounted t o  2.58 

percentage points, f rom 39.40 in 1973 t o  36.82 . in 1981. This is a much 

larger decline than recorded in the first period. 

Of the seventeen countries experiencing a decline in this period, twelve had 

a decline equal t o  or larger than the average decline for  the industrialized ---. 
countries as a w h ~ l e .  . '... 
Only two countries.-New Zealand and Norway, actually experienced a rise in 

the share of  industry as opposed t o  seven countries in the first'period. 

West Germany managed t o  show a consistently higher share than any other 

country once again. Japan was a close second in this respect. 

Canada had a decline o f  3.67 percentage points f rom 36.69 in 1973 to  a 

low of  33.02 -in 1982. This is a much larger decline than the one 

experienced in the f irst period. 

On the basis o f  this analysis one can draw two  broad conclusions. First, 

the industrialized countries have indeed experienced a significant decline in 

share of  industry over the' entiie period, 1962-81. And second, that the 

decline has actually accelerated in the second period. It is also 

mentlon that in the case o f  each individual country as well  
. - 

industrialized countries as a whole, the share o f  industry showed 

important t o  

as for  the 

decline fol lowing the t w d  OPEC oi l  shocks. This ' is in conform 

a significant - 

i t y  wi th the. 

expectat ions o f  the Dutch-disease hypothesis. 



11-3 Interdependence of Structural - 

Structural 

interchangeably, 

Notwithstanding 

widely  studied 

Wolter (197;) 

change and 

both dealing 

the problem o f  

economic 

w i th  the 

Economic: Growth 

development are sometimes used 

issue o f  patterns o f  growth4. 

simultaneity, this interdependence is  one of the 

topics i n  economicsJ. Both Chenery (1961) and Fels, Schatz and 
i 

have found some interesting statistical relatianships between 

structural changea,and level o f  income. The latter study, however: is %more directly 

related t o  this "study as i t  deals w i t h  structural change in developed countrie$,&, 
.-3 --- 

P ". .- -. 
" 2 . ;** : 

Fels, Schatz and Wolter, whi le work ing at the Kiel Institute o f  Wor ld  ~ c o n d h " ~ ' ,  

estimated funct ions relat ing sectoral shares in GDP to  a set o f  va[isble& They 
. t  

est imated this funct iod both us-ing international cross sect ion data for  htgh 
1 

income countries as we l t  as t ime series data fo r  Germany. Among the 

explanatory variables, they used per capita income, size of population, the relative 

/ 

degree o f  industrialization, the shares c f  imports and exports In total  GNP and 

share o f  consumption in GNP. They found that per capita income was the single 

most  important determinant o f  structural change. - 
Kaspe-r (1978) explains why per capita income L s  so, important In explaining 

structural change. First, as income rises, capital-intensive ac t~v l t i es  are favoured 

because o f  faster accumulation o f  capital. This process - i s  further relnforcqd . 

because capitalLintensive act iv i t ies lend themselves to  large economies o f  scale. 

Second, r is ing income is  also consistent w i th  accumulation o f  human c3pital. 

'The -d~s t inc t lon  between economlc development and growth IS sometimes 
expla~ned b y  the analogy that a caterpil lar can grow and grow but rt IS yet to 
develop in to a but ter f ly .  However, concealed In this analogy IS the problem of 
srmultaneity. A l l  growth has some structural e f fects and qII structura! changes 
have s m e  growth ef fects.  

C la rk  (-57).  offm man (1 958). Kuzndts (3966), Chenery (I96 I ) ,  Chenery and Syrquln 
(1975), Fels, Schatz and Wolter '(l971), are some o f  the we l l  known stud~es.  



Third, r is ing income influences the elasticity, o f  demand. As h puts it, p" 
'Income e lay ic i t ies  are frequently a funct ion o f  the indome level, they 
may at f i rs t  r ise -and fatt again at high incomes. This is, e.g. the case 
w i th  many industrial products whose consumption approaches saturation 
levels, which may part ly explain the reversal in  manufacturing shares" 
(1978, pp. 97). 

' " I  
Fourth, asymmetric sector, producotivity increases and demand trends lead t o  I 

I .  
/I - , *  

changes i n  relative prices which ul t imately influence. demand. 
1 

I 

1 
I 

The simultaneous occurence o f  deindustrialization (decline i n  the relative size/' 
,I 

of the industrial sector) and servicization (increase in relative size o f  tye b 

1 

service-producing sector) in  recent years has narrowed the focus o f  attention / to*  
R - 

tradeable vs. non-tradeable sectors6. There are three mai l  

given for the r e l a t i v e - m h - o f  the service producing 

sometimes claimed that as income rises, the income elast 

services rises. ~ e f e r r i n g  t o  this, w o r t o n  writes. 

"The essence o f  this hypothesis is  that as income per 

i 
' .  I 

reasons commbnty 
I 

sector. First, /it is 

c i t y  o f  demzyhd fo r  
i '  

1 :apita rises, and 
a certain standard o f  goods consumption- '  is  achieved, further incredents 
In income tend t o  be channejed in  'greater propor t ion towards-  spbnding 
on additional services rather than on additional goods" (1969, pp./257). 

1 

/ ,  However, the elasticity. issue in the service-producing sector 1s marred b y  
I 

several -problems, the4 accurate measurement o f  dutput being the / most serious 
. 1 

1 one. Besides, demand is affected b y  many other factors such / a s  changes in  

I - 
i 

relative prices and changes in tastes, technology, distr ibut ion / o f  income and 

I degree o f  urbanization. Therefore i t  is more appropriate t o l s e e  i f  in fact, 

services as a whole face a more income e las t ic  demand scheddle than goods. 

I 

------------------ 
Qesplte some imperfections, i t  is  assumed here that the go  ds-producing sector 

& 

0 
IS tradeable whi le the service-producing sector is  non-tradeqble. This is not  t o  
deny that a signif icant por t ion o f  the output o f  the s e r ~ i c e / ~ r o d u c i n ~  sector is  
actually tradeable. I 

I 



A rapid rise in  real output is generally 'taken to  imply a.. stronger elasticity 

o f  response t o  the combined effect o f  all factors. Fuchs (1965). working with 

-US. data for the period 1929-63. found that the differential growth rate was 

onl,y marginally . in favour o f  services. Thus, he concluded that the income 

elasticity of demand for services was only slightly- higher than for goods. He 

also regressed changes ' i n  expenditure per capita on changes in income per capita 

for the pehod 1939-58 using cross section data for 48 states and found that the 

income elasticity . o f  demand for services was 1.15 compared wi th.  1.00 for 

' goods. Worton (1969). working with ,Canadian data for the period 1946-66, also . . . .> 

reached a similar conclusion7. 

Second, the differential g rowth ,  rate is sometimes explained in terms of 

asymmetric sector growth in productivity. Fuchs (1965) found that output per men 

grew faster in goods than in service producing sectors. Thus, the produs-tivity 

- differential does .not appear to provide a valid explanation of  relative growth of 

the service-producing sector. However, he also notes that during the same period. 

both the capital/labour ratio and the average quality o f  labour rose faster ih the 

goods-producing sector. Thus, i t  is very diff icult to  draw any conclusion in this 

respect. Third, he observed - that the degree of unionization in the goods 

producing sector rose faster than in the service-produci g sect r. Also, a large w 
.. part o f  the. service-producing sector was exempt, f rom minimum age legislation. \ 

These two factors were responsible for a change in relative input prices in 

favour o f  the service-producing sector. The third point is of paramount 

importance in the present study. 

------------------ 
?In my own estimate o f  the differential growth rate using quarterly data on GDP 
rn constant dollars for the period 1962-83, 1 found an annual average growth 
differential o f  .82 percentage points in favour o f  service-producing sector. 



A great deal o f  theoretical developmeni i n  the area o f  structural adjustment 

processes has taken place in  the past twenty  f i ve  years. The fo l low ing i s  a 

br ief  survey o f  these developments, grouped under four headings. 
v 

Y" The secular trend view: 

The entire discussion i n -  the preceding section is  i n  the spir i t  o f  the secular 

trend v iew o f  structural' change. A s  income rises above subsistence levels, ,the 

proport ion o f  income spent on goods w i th  high pr imary commodi ty  content falls. 

This process is reinforced b y  rise in  the tert iary and the government sectors on 
- 

the one hand, and b y  technological innovations i n  the secondary sector, on  the 

other. A,t this stage o f  development, both the secondary and the tertiary, sectors 

grow at the cost o f  the primary sector. As  a higher level o f  economic 

development is reached, the tert iary sector grows at the cost o f  the secondary 

sector, as the size o f  the primary sector is  stabilized. T o  quote Kadar, 
r 

"The predominance and continued expansion o f  the sector o f  services 
cannot be abstracted f rom changes i n  proport ions o f  the t w o  other 
seetors, i.e., agriculture and industry. In the quarter-century fo l low ing 
Wor ld War II, the . spread o f  the industrial and service sectors was 
attained, at least in part, at the cost o f  human and material resources 
pumped away f r o m  agriculture; as a result, the share o f  the latter 
declined rapidly. In  the last decade, however, this decline has 
considerably s lowed down; the share o f  agriculture i n  GDP never d id 
fa l l  be low 3 per cent, and seems t o  get stabil ised somewhere between 
3 and 4 per cent... . A s  a result o f  agriculture's declining ro le i n  
feeding the growth o f  the other t w o  sectors, further expansion o f  the 
service sector relies n o w  upon the growth energies pumped away f r o m  
lndustry rather than f r o m  agriculture" (1984. pp. 31). 

%. 
In the n ~ o c l a s s i c a l  world, growth comes f r o m  an increased volume o f  

resource inputs and f r o m  growth o f  knowledge. In  this framework, the abi l i ty  o f  

the market economies t o  ef f ic ient ly  allocate these resources is  mos t l y  taken for  



granted. As Cripps and Tarl ing put  it, 

"The mainstream o f  economic theory has tended to  assume that * 

capital ist economies are, t o  a sufficient degree of approximation 
ef f ic ient  i n  their use o f  resources at each point o f  t ime and that this 
ef f ic iency is  the result o f  market competit ion. This impl ies that growth 
depends o n  the prov is ion o f  more resource inputs and , o n  .advances in  
knowledgen (1973, pp. 1). 

. In this wor ld  o f  balanced growth, there is  no  room for structural change.. 

However, the neoclassical model  is no t  so r igid as t o  deny any change in tastes 

and preferences o f  the society. But even this does not  pose any problem, 

because in  this case a society w i l l  be simply reallocating i ts resources according 

t o  the changed preferences and there is no  eff ic iency implication. 

This v iew has an important po l i cy  implication. Since structural change. Is a 
? 

s - 
process f r o m  one equil ibrium t o  another, and since the process is i n  conformi ty  

( w i t h  the postulates o f  eff ic iency, there - i s  l i t t le  room for  active pol icy. The 

process o f  deindustrialization as def ined in this study is, therefore, simply a 

manifestat ion o f  society's changing preferences fo r  more services. Although this 
- 

secular v iew o f  structural change has no direct bearing upon the present study, i t  

is  important t o  note that there are those in  the profess ion who take issue w i th  

this view. See Cornwall (1980), Thirlwall (1982), Kaldor (1966, 1975). Singh (1977), 

c;ipps and Tarling (1973). To  quote Singh 

". . , there is a great deal more sol idly based relevant evidence 
concerning the dynamic. ro le o f  the manufacturing sector in  economic 
growth. For instance, Cripps and Tarling (1973). in their anatysis o f  
growth process i n  advanced industrial countries during 1950-70, have 
conf irmed Kaldor's hypothesis that there is  a close relationship between 
the rate o f  growth o f  a country's GDP and the growth o f  i t s  
manufacturing sector. This relationship is much closer than would be 
expected (since .manufactur ing is  quite a large component o f  GDP) on 
purely statistical grounds; i t  is  also closer than that observed between 
the growth o f  EDP and o f  other sectors o f  the economy. Therefore, 
f r o m  the point o f  v iew o f  the future growth potential o f  the economy, 
a shrinkage in i ts  manufacturing sector is clearly a cause for 

\ legi t imate concernn (1977, pp. 123). 

, Simi lar ly,  Thirlwall says, 



"Manufacturing growth has often been described as 'engine of bowth'. 
and with good reason. There is a strong association across countries 
between the importance of manufacturing in the total economy and the 
level of per capita income, ,and between the growth o f  manufacturing 
output and the growth of gross domestic product" (1982, pp. 27). 

The present study is important because i t  is expected t o  add to  our 

understanding of the nature and causes of the process of structural change. 

The Bacon- Eltis / 1978) view: 
/ 

This view of structural change suggests that a rapid expansion of 

government expenditure on non-marketable output and particularly on. public 

services has retarded! the growth of the manufagturing sector. This is because an* 
\ $ 

expanding public sector means a shift of both capital and labour away from the 

industrial sector creating a resource bottleneck for these sectors. The public has 

not been willing to pay for increased non-marketable output by iigher taxation 

and a reduction in the consumption of marketable output (downward rigidity of 

prlvate consumption). Therefore, the increased government spending I matched by 
l+ 

/' a reduction in ' savings, investment, and net exports. The net result is an 

acceleration of wage claims by trade unions which are either passed through to , 

prices, or there is a fall in the profit margins. Although the main focus of the 

Bacon-Eltis study was the decline of British manufacturing, they have analyzed 

both U.S. and Canadian data and arrived at the same conclusion. - 

This view of structural change has been criticised both on theoretical and 

empirical grounds1 In a recent paper Adachi (1984) developed a rigorous model 

and tested the Bacon-Eltis thesis. His findings are different under different 

assumptions. One of his main findings is that the cumulative expansion of the 

non-market sector has taken place as a result of full employment policy 

------------------ 
1 (1982). Adachi (1984) has an excellent review. 



implemented by  the government. But this has happened only in a situation where 
8 - 

entrepreneurs' desires fo r  investn3ent have been too low or unions' demands for 

wages have been too high. Thus, according t o  him, the real cause of -- - 

, deindustrialization lies in the low propensity to  invest and high demand for 

wages rather than ' i n  non-market sector growth. . 

Furthermore, implicit in the Bacon-Eltis thesis .has been the assumption that 

the allocation o f  resources by the government is ine'fficient, or at least not as 

eff icient as allocation by  the market. Since the validity o f  their thesis is so 

heavily dependent on the validity o f  this assumption, i t  should have be'en made 

explicit. To sum up, i t  may be said tha; i f  rapid expansion o f  the public sector 

has indeed led t o  a shif t  of  resources away f rom the manufacturing sector, and 

i f  it is true that government is less efficient an allocator o f  resources than the 

rirarket, then such structural change appears t o  be unattractive. 

The Cambridge view: 

A number of studies suggest that the expansion of  the service sector is -'\ 

not a cause as advocated by the Bacon-Eltis thesis, but an effect of  

deindustrialization. See Singh (1977). Cornwa11(1977), Thirlwall (1978) and Cairncross 

(1979). According t o  this thesis, the real cause lies in the growing inability of  

the export sector t o  pay for imports. Such an inability stems from a slow 

growth of demand for  manufactured goods both in the domestic as well  as in 

the international markets9 Deindustrialization, therefore, becomes a demand problem 

------------------ 
9Singh, (1977) for  instance, emphasizes the higher income elasticity of  demand- for 
imports and low income elasticity o f  world demand for British exports as the 
main cause of deindustrialization. This divergence, according to him, is  due t o  
deficiency on the supply side. I t  indicates that the manufacturing sector responds 
ineffect ively t o  changes in domestic and foreign demands. Thirlwall (1978) found 
that o f  113 manufacturing industries studied, in 30 cases UK income elasticity o f  
demand for  imports was greater than two. Only in a few cases, was the -income 
elasticity o f  exports greater than that for the imports, And when i t  occured, the 



.. in which the service sector 

- The line of  argument 

simple example. Suppose a 

behaves like an employer o f  the last resort. 

put forward by Thirlwall can be illustrated by a 

country's income elasticity of  demand for its imports 

is greater than the world income. elasticity of demand for , its . experts, and that 
" ? 

- 
trade is limited to the visible trade account in manufactured goods. Suppose 

further that the rate of  growth of productivity in manufacturing is exactly equal 

to the rate of growth of output in manufacturing and the rate of growth of 

world output. In this situation, the current level of  employment is not 

sustainable, assuming there is no currency depreciation. This wi l l  be the case 

despite the fact that growth of productivity is enough to allow the current 

growth of 'output. This is because the rate of growth of imports wi l l  far exceed 

the rate of growth of exports, creating a deficit on the current account. 

Therefore, the rate of growth of output must be reduced to  match the rate of  

growth of exports. This would mean a reduction in the level of  employment in 

the manufacturing sector. Thirlwall says, 

"In the long run, no country can grow faster than at that rate 
consistsnt with balance, of payments equilibirum on current account, and 
i f  the real terms of trade do not change much this rate is determined 
by the rate of growth of export volume divided by the income 
elasticity of demand for imports. Attempts to grow faster than this 
rate mean that exports. cannot pay for .imports, and the economy 
comes up against a balance of payments constraint on demand, which 
affects the industrial sector's ability to grow as fast as labour 
productivity" (1982. pp. 33). 

The Cambridge view is often criticised on the ground that i t  ignores what 

seems to be 'an obvious and simple solution to the problem, namely depreciation 

of the currency. However, Posner- and Steer (1979) argue that the benefits of - 

depreciation wouia be short-lived. They maintain that wage and price levels 

would adjust so quickly to depreciating currency that any profi t  incentive to the 
3 

'(cont'd) income elasticity of demand for imports was low in absolute terms. 



exporters would vanish even before any significant responge in quantity ixportOd 

is felt. Theylfurther argue that the non-price aspects o f  foreign competit ion such 
- 

as delivery dates, quality of  products, design, performance and long-run servlcing 

etc, would act against any lasting benefits f rom depreciation. 

A variant of  the Cambridge thesis is found in the view that the decline of  

the manufacturing sector is a result o f  - shifting o f  comparative advantage f rom 

mature developed countries to  the newly industrialized economies. This line of  

argument is central t o  the so-called product cycle hypothesis. With the passage 

o f  time, technology becomes an internationally mobile factor. This, combined wi th 

the benefit of  lower labour cost, gives the newly industrialized countries a clear . 
competitive edge. I t  is therefore, believed that recent trade liberalization and the 

resultant increase in international competit ion would mean a continuation of the 
- .( 

present declining trend i n  the manufacturing sector in the developed countries. 

The Dutch-disease view: 

A great deal o f  interest has been shown in the analysis. o f  the phenomenon 

involving structur,al change which takes place as a result .o f  a sudden boom in - 
one o f  the resource sectors of  a small open economy. In the literature, this is 

&cp 
widely referred to as the 'Dutch-disease', after Holland's experience fol lowing a 

massive natural gas discovery in the 60's. Since then. Norway and the &("'have 

gone through a similar experience fol lowing North *Sqa oi l  .discoveries. The 

Australian mineral development in the late 60's and- early 70's is regarded by 

some economists to  have created a comparable situation. 

1 Y 

The Dutch-disease hypothesis and its impact on the process o f  structura[ 

adjustment is usually explained in a model consisting of  three sectors. The three 

sectors are the booming sector, the lagging sector and the non-tradeable sector. 



The first two are generally 

manufacturing sector respectively 

idbntified as the resource sector and the 

and they together comprise the tradeable sector. 

The process o f  deindustrialization in the Dutch-disease framework involves two 
< - 

major effects. Firsf, there - is a resource movement effect following -the boom in - 
\ 

- one of the resource sectors. The boom causes 9 rise in the marginal product of  
f 

the mqbile factor, labour. This, at a constant wage, leads to  a movement of 

labour away from both the lagging and the non-tradeable sector and into the 
I 

booming sector. The movement of labour from the lagging sector is commonly 

known as direct deindustrialization. It  does not involve the non-tradeable market 

and hence there is no change in real exchange rate. 

There is a second round of deindustrialization which is caused by the 

movement of labour away from the non-tradeable sector. The supply curve in 

the' non-tradeable sector shifts inward creating an excess . demand for 

non-tradeable outpyt. This leads to real appreciation (rise in non-tradeable price 

as a ;atio to tradeable price). As a result, there is additional movement of 
I 4 

labour away from the lagging sector and into thk non-tradeable sector. 

- 

The second major mechanism through which strudtural adjustment takes 

IS known as the s~end inq  effect. The booming sector causes income to 

This additional income creates an excess demand for non-tradeable output. 

place 

rise. 

This 

can happen either directly because of additional spending by factor owners or 

because of' additional spending by the government following an increase in tax 

revenue. As a result, there is further real appreciation which draws resources out 
I 

- b f  both the booming a* the jagging sectors and into :,the  on-tradeabte sector. 
t 

The struusal change fdllowing the two rounds of real appreciation (one from 

the resource movement effect and the other from the spending effect) is 

generalty known as indirect deindustrialization. I t  is obvious from the above that 



,' 

the lagging sector is unambiguously squeezed. However, the effect on the 
4 

non-tradeable sectar is  not so clear, as it depends on the relaiive magnitude, of  .. 
. . 

the spending effect and tbe resource movement .effect. If. the spending effect - -- - .  

dominates the resource movement effect, then the - net ' effect - .on- the' - 
I 

- ,  - 
non-tradeable sector w i l l  be expansionary, and contract iomry i f  the latter 

dominates the former. 

A whole spectrum of  studies emerged fol lowing the pioneering work o f  

Gregory in 19761•‹. Gfegory, h,as shown ' that  the -rapid growth of the mineral 

industry in Australia has put an squeeze on 'the traditional export sector as well  

as on the import-competing manufacturing sector. In fact, he has established that 
/ 

t h e e 6  on the exporting sector is equivalent t o  a doubling o f  tariffs. and on 

the import-competing manufacturing sector. to  bringing the tari f f  rate down to 

zero and offering import subsidies. His entire analysis works through the 

mechanism of  exchange rate appreci~t ion.  The rapid growth o f  the mineral sector 

causes the relative price of tradeables to  non-tradeables to  fall. In the 

traditional export sector, the price received declines leading to  a reduction in the 

quantity exported and therefore, a decline of  this sector. In the import-competing 

manufacturing sector, the price o f  imports falls which means a rise in quantity . 
imported, and a consequent contraction o f  this sector. 

1 

Corden, in his 1981 paper, examined the impact o f  the North Sea oi l  

discoveries on the UK manufacturing sector. He came to  the -conclusion that the 

------------------ 
% ~ ~ d e n ,  in his 1984 paper, dtvtdes extsttng studies in this ftetd tnto two groups. 
The first grodp consists of  models which have considered only the s$end~ng 
effect, These include Gregory (t97B), Fersyth and Kay {tW), &&er w d  P w v e  
(1 982), Bruno and Sachs (1 982), Corden (198 I), Van Wijnbergen (1 984). Eastwood 
and Venables (1982). and Enders and Herberg (1983). The second group of  stud~es 
has considered both the spending and the resource movement effects, They 
include Snape (1977), Stoeckel (1979), Long (1983), Corden and Neary (1982). and 
Neary and Purvis (1382). 



- massive f l o w  o f  revenues together With the tight monetary policies pursued by 

the authorities during j h e  late 70's and eaily 80's l e d  to a- decline o f  the 

manufacturing sector. The restrictive monetary pol icy meant addiGona1 appreciation 
r- 

of  the pound sterling due t o  high rates of  interest and the subsequent increase 

in capital inflows. He examined the impact o f  the o i l  discoveries under the 

' 
assumption that the o i l  -projects were financed by  capital inflows. However, he 

could not separate the 'impact o f  the oi l  discoveries f rom that o f  restrictive 

monetary policy because the latter becomes endogenous in a truely dynamA 
I '  

F 

Stoeckel (1979) also considered both the spending end the resource 
U 

movement effects in a general equilibrium setting. But more importantly, he 
->. 

considered both demand and supply-induced booms. He shows that in a general 
- 

equilibrium setting, a supply-induced export -boom'  w i l l  have some expansionary 

effect on the import-competing manufacturing sector. However, i f  the -export 

boom is of  demand-induced nature, which. he claims to  be the case fol lowing 

the Australian mineral boom, then the exchange rate ef fect  w i l l  be smaller, but 
j 

the over all effect on the manufacturing sector w i l l  be contractionary. 

In an unpublished doctoral dissertation (1985). entit led " ~ u t c h  Disease: The 

Perverse f f f ec t s  of a Resource Boom in a Small Ogen Economyn, H. 

Salehi-Esfahani analyzes the adverse welfare effects o f  a resource boom under 

three assumptions. These assumptions are, (1) existence o f  economies o f  scale in 

the tradeable sector, (2) existence o f  imperfect competit ion in the market for 
-- - ,, tradeable output, and (3) imperfections in  the labour market. He reaches the 

- 

lxorden. in his 1984 paper, has tr ied t o  widen the scope, o f  the Dutch-disease 
hypothesis by addressing the issues o f  immigration, domestic absorption and 
endogenous terms o f  trade. Moreover, he has examined both the spending and 
the resource movement effects in a dynamic setting. 



/ - 
conclusion that under these assumptions, the tradeable sector will experiqnce a 

relative decline and that this decline w i l l  have a negative welfare effect. The- - 

. whole process takb3 piace= through appreciation of the real axchanga rate v3blb -- 

in turn, affects relative profitabil ity in  the two  sectors. As  he puts it. 

"It is shown that a resource boom, usually thought of as synonymous 
wi th prosperity, may in fact exacerbate externalities and imperfections 
inherent in the economic system, causing a decli e in consumption and 
a subsequent loss o f  welfare" (1985). 6 i 

- 
His analysis of deindustrialization under the third 'assumption is o f  some 

relevance to  the present study. He has considered t w q  types of imperfections in 

the labour market. The first, which he calls a distortionary wage tex system, 
- I 

assumes that labour is homogeneous in t h e t w o  sectors in the sense that there 

is  no difference in productivity. But the distortionary wage tax system creates a 
. 

wedge between the gross returns to  labour in the two  sectors. However, under a 

perfect mobil i ty assumption, all labour is paid a wage equal to  the value - o f  its 

marginal product. He argues that fol lowing deindustrialization. some labour moves 

f rom the tradeable sector (high gross returns) to  the non-tradeable sector (low 
-- 

gross returns). The consequent loss o f  incorhe and consumption means a loss of 

welfare. 

The second kind of imperfection arises due to  imperfect knowledge. Unlike 

the f irst case, ,here labour has different productivities in the two  sectors, This 
I 

difference is unobserveable by employers and fol lowing Stiglitz (1975), a 

no-screening equilibrium exists where the wage i s '  equalized between sectors.' He 

makes the cruciai assumption that the high productivity (skilled) worker performs 

more productivefy in the tradeabte sector than in the .,non-tradeabte sector, tn 

this ckwacterizatiun of -the labour market, he has drawn upon Wan Wijnbergen 

(1984) in that the proces; of learning-by-doing takes place mainly in the 

L* 



manufacturing sector. 

P 

Thus,$J,qtbe extent that deindustrialization leads t o  a movement o f  skilled 

labour f rom the tradeable t o  the non-tradeable sector, there is a loss of  

production o f  tradeable goods. This is primarily because o f  loss o f  some highly 
4 

L 

productive workers who perform better in the tradeable sector than in the 

non-tradeable sector. This koss is not compensated . b y  a rise in the production 

o f  non-tradeable goods, since same labour performs less productivley in this 
%% 

sector. There .is,, therefore, a net loss o f  income which may not be of fset  by  

the resource boom. 

There are two main points which seem to  emerge f rom the Dutch-disease - 

analysis. First, there is nothing in the Dutch-disease hypothesis which" contradicts 

the secular trend view on this issue. Since the Dutch-disease effect is an 

outcome of  some exogenous shocks, i t  only accentuates the process of  structural - 

adjustment. Second. since the effect is once-and-for-all wi th the possibil i ty o f  . I 

reversal aft& the boom is over, there is room for  active policy12. 

11-5 Economic lrn~lications of structural Change -- 

This recent trend towards servicization has some important economic 

ir;lplications. The fol lowing is a brief ac=ount o f  theL main implications. 

7 .  Implications for Growth and Stability 

A structural change which is characterized by  growing importance 

- Q 
service-producing sector' would mean a slower rate o f  overall economic 

o f  the 

growth 

"An analysis of  cross section international data in the preceding section showed 
that the two  oi l  shocks were indeed fol lowed by a sharp decline in industry as 
a percqnt o f  total GDP in most o f  the industrialized co,thtries. 

i Z 



in future. As baddison aptly puts it, 

"In the past there was ~ l w a y s  some structural drag f rom movement 
into the slow-growing service sector, but this wes compensated for by  
its being a relatively high productivity sector. Now, however, this drag 
is much bigger t h a r t i t  was. The service sector is bigger than ~t was 
in the past, the level o f  service .productivity IS lower thanu that in 
industry, and deindustrialisation of  employment in favour of serbices is  
increasingly prevalent" (1987, pp. 667). 

There is however, some evidence to  suggest that the. service producing 

sector is less sensitive to  business fluctuations than the goods-producing sector. 

?here. is  a greater f lexibi l i ty i n  the compensation system due t o  prevalence of 

commission, tips and self-employed incomes. This together wi th l imited presence ' 

'l 

of unions allows this sector to adjust to  changing business conditions. Moreover, 

the non-profit and public sectors are the two growing segments rn thrs group. 
- 

And these sectors are relatively insensitive to changing market, conditions.' 

2. l rnplications for Labour Force and Business Pro f i le  

J 

There i s  evidence to  suggest that the serv ice~produc~ng sector has a greater 
I 

portportion of  female and part-time workers than the goods-producrng sector. In 

addition, a significant portion of the lahour force is unskilled or semi-skilled. 

This may have implications for the changing profi le of  labour force In this 

sector. Moreover, this sector is characterized by small slze of operations. Al l  

this, ceteris paribus, means a lower degree of unionization. 

- 
3. lmpl icat ions for Changing Social Structure 

The service-producrng sector IS characterized by the coex~stence of good 

and bad jobs. This good job-bad job scenarlo is claimed to manifest ~ t s e l f  In 

the gradual disappearance of  the middle class. See Petlt (1986). However, the 

a 

Petit thesis on income distribution has been attacked widely. There seems to  be 



* 1 
l i t t le empirical support for  this thesis in Canada. 

I 
4. Efficiency I mp I ication i n  Resource A/ / ocation . ,  i 

- - 

The growing ;?mportance o f  the service-producilg sector could mean a less 

I efficient allocation o f  resources provided the public1 sector plays a' greater role . 

in the provision 

non-market forces 

5. implications for 

The growing 

I 

o f  services than goods, and i f  1 allocation o f  resources by 

is less efficient than allocation by market forces. - I 

-. 

Trade and Balance of Payments 

size of  the service-producing pector is creating a concern 
- I 

among the industriatized countries. A gradual loss o f  export markets for  goods 

would mean serious balance o f  payments problems in the future unless trade in 

services grows fast enough to  pick up the slack. The industrialized countries f irst 

lost their competitive advantage in labour intensive industries wi th standardized 

technologies and short productton runs, and then in capital intensive industries 

w ~ t h  long production runs. On the other hand, the export o f  services has been 

growtng at  a much slower rate than either the rate of  decline in merchandise 

exports or the rate of  growth of  the service-producing sector. This has led in 

recent years to a call for efforts to liberalize trade i n  services. ' 

Grubel (1986a 1986b) does not share this concern. He divides services into 

two broad categories, namely, consumer services (both marketed and 
* 

non-marketed) and intermediate producer services. His empirical findings suggest 

that ~t is tne second category wh~ch  has been growing rapidly in recent years 

w n ~ l e  the  f ~ r s t  has shown no stgn~ficant growth. There IS no direct trade in the 

f lrst category pr~mart ly  due to  the local character of  this group, while there is 

some direct trade. tr the second category. But the bulk of  trade in the second 

i - 



category i s  embodied either in peopl capital or goods. It is the slaw rate o f  4 -, - 

growth i n  the -direct trade o f  the /second category which is a cause fo r  the 
1 

recent concern. There have been I in the past some 'restrictions o n  trade o f  

services embodied in people and capital. These restrictions are l ikely t o  continue 

in the future. However, trade in  services embodied in  goods' has been growing 

rapidly. *And therefore, there i s /  no need fo r  a separate international arrangement 

fo r  trade in services similar fb one fo r  goods. What is  needed is  a liberalization 

o f  trade in  goods generaIlyl3, 

----------*------- 
l3While thrs argument shows the futi lrty. o f  hay~ng  a separate GATT for  trade In 
services, i t  is not Immediately clear how ~t w i l l  m i t ~ g a t e  the balance o f  
payments problem associated w i th  the process o f  serv ic~zat~on.  I f  the problem IS 
due to a fal l ing demand for  a country's merchand~se exports, the fact  that trade 
rn services is o f  an embodied nature has l i t t le  bearing on the problem. 



a CHAPTER Ill 

STRUCTURAL EFFECTS OF DEMAND-INDUCED EXPORT BOOMS 

In this chapter, a? argument is  made .that a high degree o f  openness 

combined with a strong -resource orientation makes the Canadian economy quite 

susceptible to  external shocks. Consequently, there is an increased' propensity 

towards structural change. Section 111-1 o f  this chapter examines in detail the 

structure and composition o f  Canadian exports over time. The fo l lowing section 

shows that export booms in Canada are by and large o f  a demand-induced 

nature1. I t  is argued that a demand-induced export boom w i l l  have a different 

structural implication than an export boom o f  a supply-induced nature. In Section 
a -. 

111-3, an argument is made that an export boom in a resource-based economy 

w ~ u l d , ~  ceteris paribus, encourage capital inflow. In other words, capital in f low is 

of an induced and not autonomous nature. This is verif ied empirically using a 

regression analysis. The final section argues that the balance o f  payments effect 

of an export boom would tend to  put upward pressure on the value o f  the 

Canadian dollar. That is, in a world in which the Marshall-Lerner condition holds, 

an export boom would be a mixed blessing as i t  would tend t o  squeeze the 

non-resource tradeable sector. 

Ill- 1 Structural Com~osltion of Canadian E x ~ o r t s  

This section briefly examines the time series behaviour o f  various categories o f  

exports over the period 1973-83'. The main features are summarized in Table 

'It should be pointed out that the terms 'export boom' and 'resource boom' have 
been used interchangeably in this study. Since Canadian exports are dominated by 
exports o f  natural resources, an export boom would also mean a resource boom, 
because the bulk of  the resource output is exported. 

Data for  earlier periods are not available at this level o f  disaggregation. 



Ill-1'. An examination o f  the table reveals the fol lowing points. Firstly, two 

categories which between them account for about three-quarters o f  total 

domestic exports are fabricated inedibles and end products, the latter being the 
- .  

, largest component o f  domestic exports. The categories representing crude 

inedibles and ' food and beverages account for 13.43 and 10.00 percent o f  total 

domestic exports respectively, while the category representing l ive animals is 

quite insignificant in this respect. Secondly, about one-fifth of  domestic exports 

consists of  autos and auto parts, accounting for 'about 46 percent o f  the end 

products category. This segment o f  the export sector is governed b y  bilateral 

agreements wi th the United states rather than by forces of, demand and supply' 

in internat'ional markets. 

Thirdly, exports of  natural resources in the narrow and broad senses account 

for  23.84 and 55.14 percent o f  total domestic exports iespectively4. This high 

percentage clearly indicates the resource-based nature o f  the Canadian economy. 

Fourthly, total domestic exports grew at an annual average rate of 3.40 percent 

over the entire period under study. This rate was exceeded by l ive animals (9.40 

percent), end products (5.93 percent), food and beverages (5.25 percent) and 

fabricated inedibles (4.22 percent). I t  
i 

growth of  the end products category 

auto parts, which grew at an annual 

is worth mentioning that the high rate of 

was mainly due to  exports of autos and 

average rate of  6.23 pe'rcent. Fifthly, the 

"All figures are in real terms. Al l  values have been deflated by  their respective 
export price indexes, Since there is no appropriate price index available for autos 
and auto parts, the value for this category o f  exports has been adjusted by 
using the price index for total domestic exports. 

'Two versions o f  exports of natural resources have been used in this study. The 
narrow definit ion (NRN) includes l ive animals; food and beverages and crude 
inedibles. The broad definit ion (NRB) includes all those in the narrow definit ion 
plus exports o f  fabricated inedibles. The rationale for including fabricated 
inedibles is that this category basically consists of  items characterized by their 
heavy resource content. At best, these can be classified as intermediate goods. 



Table 111-1 
LL*, 

Structural and time series behaviour o f  Canadian domestic exports, 1973-83. 

- -  

% Share Mean % Change in  Mean annual 
share % share growth 

rates 
Categories 

1973 1983 1973-83 1973-83 1973-83 

Live animals 

Food & bever. 

Crude inedibles 

Fab. inedibles 

End products 

Autos & parts 

N. res. narrow 

N. res. broad 

Total exports 

N.B. The f i rst  f i ve  rows  may not sum t o  100 because special transactions have 
been excluded. 

Source: Summary o f  External Trade, Stat. Can., cat. no. 65-001. 



Y 
percentage share o f  export o f  natural resources declined, bo th  in the narrow and 

broad senses, over this period. This .may appear t o  sugg'est that -the importance 
4 

o f  the resource sector declined in this period. However, a comparison based on 

t w o  specif ic points in  t ime can be misleading. A more accurate picture would 

emerge f rom examination o f  Figure I l l -1  where the share o f  exports o f  natural 

resources i n  tota l  exports has been traced over t ime. I t  seems that the share in 

both the narrow and broad senses has declined i n  a cycl ical  fashion. 

A related aspect o f  the structural behaviour o f  Canadian domestic exports is 

the relat ive performance o f  the various categories o f  exports in international 

trade. Tradit ionally, relative trade performance o f  a sector is measured in  terms 

o f  what is commonly known as trade ratios. See Balassa (1967). A trade rat io  i s .  

def ined as (export-import)/(export+import). Its value l ies between + 1  and -1. A 

value o f  +1 indicates a complete trade advantage whi le <that o f  -1  . indicates a 

complete trade disadvantage. However, i t  is the change in this value over t ime 

which is more important fo r  comparing trade performance. For instance, a 

reduction in the posi t ive value o f  this rat io w o u l d  mean a loss o f  competi t ive 

advantage. Using annual data, trade ratios fo r  major categories o f  exports were 

compute'd, and are presented in  Table 111-2. 

Looking at the table, it is found that o f  the f ive major categories. all w i th  

the exception o f  end products enjoyed a consigtent trade advantage over the 

period, 1973-83. And wi th in end products, autos and auto parts recorded a 

consistent trade disadvantage. Since the remaining four categories &re included in 

the natural resource group def ined in  the broad sense, this group shows a 

consistent trade advantage. 



Figure 111-1 
bports of natural resources as percentage of -'total domestic exports. 

1973-83- 
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Most o f  

0 

Pmd-Induced Mture ef f x ~ o r t  Booms F 

the studies dealing wi th structural effects o f  a sudden boom in  one o f  
B 

the basic sectors assume that such a boom is autonomous and supply-induced. 

Two obvious examples of  such booms are% the oil and gas discoveries in  the 

case o f  Norway, the Netherlands and the UK, and a Gast mineral discovery in the 

case o f  Australia. Besides being supply-induced, ' these booms are o f  a 

once-and-for-all nature. That js, once the affected economies complete the 

adjustme.nt process brought about by  the sector experiencing the boom, there ' is 

very l i t t le further structural ramification. 
I 'z 

However, Stoeckel (1979) considered two  types o f  export booms-one which 

is autonomous and supply-induced and the other which is exogenous arid 

demand-induced. Using the Australian experience of massive mineral discoveries, 

- he shows that in a general equilibrium setting, the effects o f  a supply-induced 

export boom wi l l  include a small expansion o f  the import-competing 

manufacturing sector. This result is in conflict wi th the conclusion drawn by 

Gregory (1976) who depended mainly on the*partial equilibrium analysis5. 

t 

Stoeckel points out that- during the late sixties and early seventies, a rapid 

rise in the value o f  Australian mineral exports coincided wi th rising prices .and 

r ~ s i n g  volume. This clearly implies a demand-induced export boom which entails 

an outward shift of  the demand curve rather than an outward shif t  o f  the supply 

curve. For one thing, the exchange rate effect o f  a demand-induced export boom 

is likely t o  be smaller than that o f  a supply-induced export boom. This is 

because, under the demand shift, the cost of  mineral products rises. And since . 

%ape (1977) extended Gregory's theme and used general equilibrium techniques 
and came up wi th a set o f  findings very similar t o  Gregory's. However, like 
Gregory, he also chose t o  disregard the terms of  trade effects o f  the mineral 
export's boom. 



I., I. 

mjnins is an important source o f  i ndus t r k  input, the cost o f  production in the 

industrial sector rises relative t o  imported manufactured goods. - This tends t o  

have an offsett ing influence on the value o f  the domestjc currency. That is, the 

magnitude o f  currency appreciation due t o  increased earnings f rom rising mineral 

exports is somewhat 

demand-induced export 

domestic manufacturing 

In this section, i t  

demand-induced nature, 

external sources. The 

moderated6. Nevertheless, the overall impact of, . a 

boom, according t o  Stoeckel, is a contraction o f  the 

sector. - ,  

i s  postulated that, (1) resource boom in Canada is o f  a 

and that (2)-the main impetus for  this boom comes f rom 

f irst postulate means an outward shift of  ttie de-mand 
F 

curve, in price theqretic terms. This is the opposite o f  a supply-induced boom 

which w i l l  entail an outward shift o f  the supply curve. Under a demand shift. 

one would exp"ect t o  f ind 'both prices and quantities moving in the same 

direction. The second postulate is  closely linked wi th the degre-e of openness of  
m 

the Canadian economy. Since exports and imports together constitute more than a 

quarter o f  the total GNP, Canada is one o f  the most open economies in the 

industrialized world. This makes the Canadian economy quite susceptible to 

external shocks. Therefore, i t  is postulated that the major impetus for resource 

booms in Canada comes f rom a rise in forei$n demand for Canadian resources. 

Hence, one A u l d  expect to  find a direct relationship between changes in level 

o f  economic activity in major industrialized economies and Canadian exports of  

natural. resources. Both these postulates are subjected t q  empirical testing in this 

section. 

------------------ 
&tf  however, minerat. prices are determined in wortd markets, one woutcf expect 
the cost o f  proc@ction t o  rise not only in the domestic manufacturing sector but 
also in the foreign manufactur i r rgsctor ,  However, in practice, exporters tend t o  
resist any immediate price increases for fear of  . losing their share o f  the market. 
This may exptain the relative cost disadvantage o f  the domestic manufacturing 
sector. 



The Demand- l nduced - 
An acceptable 

demand-induced is 

Chwscter of Export Booms:. 

- 

method o f  testing whether a resource' boom in  Canada is 
. - 

b 

t o  see whether prices and volumes o f  export o f  natural 

= resources are positively correlated. It is important to  note that in such a test, 

the direction o f  causation has titt le relevance. In other words, i t '  does not  matter 

whether price and .volume move simultankously or one leads the other. This is 

because both prices and quantities respond t o  same exogenous factors. What is 
\ 

> 

important is thqt both should move in the saine direction. 

For this, correlation coefficients between price a'hd volume indexes o f  major % 

categories of  exports were computed and are presented in Table 111-3. Each price 1 
\ 

index series has been deflated by the consumer price index. 

A close examination o f  the table reveals the fo l lowing points: The negative 

coefficients in the case - o f  live animals are indicative o f  a supply-induced export 

boom. However, this perverse relationship i s  not very important for  two  reasons. 

First, the mean shire o f  this category o f  exports is  less than one percent: And 
* .  

second, since this group does not constitute a source o f  industrial raw materials, 

~t has' even less in the present study. Food and beverages also bear 
I-_ 

negative coefficiemTs. However, these coefficients are not statistically significant. 

Besides, !ike l ive  animals, this group is also not an irnpoitant source o f  

industrial raw materials. The group representing crude inedibles has significant 

negative coefficients indicating an outward shift o f  the supply curve. But this 
- 

apparently perverse nature o f  the relationship between price and volume indexes 

can *be explained as fol lows. This category is heavily weighted by exports o f  o i l  

and gas. As a matter o f  fact, the rat ic-of  exports o f  o i l  and gas t o  total 

exports in this group never fel l  below 35 percent and has been a s  high as 61 



- -- -- 

- ,  

Correlation 'coefficients between price and volume indexes of various categories 
3 - 

of exports, 1968-83 

Live animals Food and - beverages . Crude lnedlbles 

Fab. inedibles End products Total dom. exports 

significant at the 5 percent level using a two-tailed test. 
P=export price index adjusted for inf1atio.n. V=export volume index, 

-:Source: Summary of External Trade, Stat. Can., cat. no. 65-001. 



percent between 1973-83, and hovered around 50 percent in mos t  quarters. It can 

be argued that behaviour o f  o i l  and gas in this per iod has been dictated b y  
I. - 
f ' .  

international o i l  cartels rather, than b y  the market forces o f  demand and supply. 

I Domestically too, the role o f  the National Energy Program (NEP), w i t h  

far-reaching regulatory powers, may have played an important ro le i n  this regard. 
1 

? 
r 

'-1 

A l l  the coeff ic ients o f  the fabricated inedibles group o n  the other hand, are 
-.. 

posit ive and significant. Also, the value o f  the coef f ic ients increased w i t h  the 

. . length o f  lag reaching a maxi'mum value at a lag o f  three quarters. Since-, .- .A- 

reversing the lags caused the magnitude o f  the coef f ic ients t o  decline, i t )  may be 

argued that the volume index reacted be ore any price movement  was warranted. 
89 J 

perhaps, this is  an indication o f  the speed w i t h  which supply can be aughented 
m 

\ 
in response t o  rising wor ld  demand. There are t w o  possible reasons fo r  what 

seems to  be the leading role o f  the volume index. First, in  some cases - l i ke  . 
gr 

rn~ning, there is usually a considerable bui ld ~ i ,  o f  inventories and therefore, any 

rlse in wor ld  demand can be met  rather qui7kly bef6re a n y ' p r i c e  r ise is . 
6 

warranted. Second, there is usually vast idle capacity in  this sector which makes 

. , i f  possible. tb: augmenl supplies at short notice. These t w o  points ,also may 
I '  A. -~ . 

fl 

explain' the incfeasing size o f  the coeff ic ients w i th  t ime. 

. 6 The other major category, end products, shows signif icant negative 

correlation coeff ic ients. However, there is no a priori reason t o  expect a demand 

shift for  this 'category. F~nal'ly, the coeff ic ients o f .  to ta l  exports iire strongly in  

support o f  a demand shif t .  In v iew o f  the dominance o f  Canadian exports b y  

exports o f  natural resoucces,' this is not surprising. I t  seems t o  lend support t o  

the hypothesis that an export boom in Canada is pr imari ly o f  a demand-induced - - 
nature. 



The above correlation analysis seems to provide some support for the 

postulate that export booms  are demand-induced, on  the basis o f  individual 

categories. However, i t  remains t o  b e  seen whether this result hotds for exports 

a 
o f  natural resources- in  i ts  entirety. In  order t o  examine this, issue a b i t  further, 

a weighted price index fo r  the exports o f  natural resources in  the broad sense 
1 

was computed7. 

i 

In  the fot lowing regressidn analysis, this weighted price index (WPI) has 

been used as the independent variable w h i k  exports of natural resources in the 

broad sense (NRB) has been used as the dependent variable. Further, in  order to 

account fo r  a potent ial ly spurious relationship due to  the presence o f  a t ime 

trend in  the data, a trend variable has been incorporated. The est imating equation 

can be wr i t ten as fo l lows.  

- 

Equation (3.1) was estimated in various functional forms.  The llnear equation 

seems t o  f i t  the da,ta best. Ini t ia l ly the parameters o f  the regression model wer,e - 
estimated using ordinary least' squares techniques. But since a slgnlf icant degree 

H AF 

of  f i rs t  order autocorrelation was detected b y  the very l o w  value o f  the 

Durbin-Watson statistic, the equat~on was re-estimated uslng generalized least 

squares techniques t o  achieve increased eff ic iency. Also, i l l  order t o  es tab l~sh the 

lag structure o f  the independent variable, the A lmon method o t ,  dlstrisuted lags 
L 

without any endpoint restr ict ions was applied. A four period lag w l th  a second 

degree p o l y n o m ~ a l  seems t o  f ~ t  the data quite wel l .  The results are summarlzed 

-The weights are the shares of each category In tota l  export of natural resources - 
In the broad sense. Tnus, the computing formula I S  the following, 

X 
I 

WPI = Z(--%--) (PI) i= 1.2.3.4 



in  Tabie 111-4. An adjusted of  .89 and a F-value o f  79.52 'indicated a strong 

f i t  o f  the equation. A l l  four coefficients had the correct signs \nd the f irst t w o  

short run coefficients as 'we l l  as the long run coeffiqient &ere' statistically 

s~gnificant. Thus, this regression analysis also seems t o  provide 'support for the 
I 

hypothesis that a resource boom is demand-induced. I P 

I 
\ 

Global Expansion and Resource Boom i n  Canada: \ 

T h ~ s  sectlon intends t o  show that a resource boom in Canada is \mainly due 

i 
to  external demand factors. The demand for  resources is  a derived demand. And 

theref ore, foreign demand for Canadian exports o f  natural resources is''\, expected 

10. r+se with a r+se in .the level o f  economic act ivi ty in  major indJstrialired 

economies.- In other words, exports o f  Canadian natural resources are expefted to- 

behave in a procyclical fashion. Also, because Canadian exports are \heavily 
1 

resource oriented, there is expected to  be a similar relationship between evports 
\ 

as a whole and the level of economrc activlty In these countries. ~ c c o r d i n ~ l ~ ,  

rbree equations are estrmated, using exports o f  natural resources in the narrow 
\ 

\ 
sense (NRN); In the broad sense (NRB) and total domestic export (XTL) as \the 

i dependent variables. The OECD Index of  ~ndustrial product,on (IPROQ) was cho&n 

as the Independent var~able rspresentlng the level o f  economic activlty in maj r 0 
1naustrla1,zed economies. 

Since disaggregated data on exports were available only for the pgriod 

1973-83, there are 44 quarterly observations on each series. There are two  ways 

o f  de.v~sing an emp~rica! test of the hypothesis. One can run a regression of  

exports on the OECD index of  industrial production, using time as another 

!naependent var~able. Alternatively, one can regress both the dependent and 

rnaependent variables separately on time and obtain the residuals as measures 

the 

0 f 



Table 111-4 

Regression results of equation (3.1), estimated over the period 1973-83. 

Coefficients T-values 

Rho l=.7O 

significant at the 5 percent tevel uslng a one-tailed test .  



tions f rom the trend. Jn a s'econd stage, 

dependent variable on the residuals of 

one can regress the residuals o f  

the independent variable. These 

methods are equivalent. However, the latter procedure was selected here. The 

time series of  the two  sets o f  residuals are plotted in Figures Ill-2a, Ill-2b and 

Although the graphs indicate a procyclical movement o f  exports in general 

and exports of  natural resources in particular,, the exact degree o f  relationship 

cannot be ascertained f rom the graphs. Therefore, the fo l lowing three equations 

were estimated, where both the dependent and the independent variables are 

deviations f rom trend. The equations took the fol lowing forms: 

XTLt= 7 ,+Z7 li lPROQt . ... (3.4) 
- I  

equations were estimated by ordinary least squares regression 

techniques (OLS). However, f irst order autocorrelation was detected in the error 

terms. Therefoa, all equations were re-estimated using generalized least squares 

techn~ques in order to  achieve increased efficiency. Also, in ordfr to determine 

the lag structure, the Almon method of  distributed lags was applied. Various lag 

structures with different degrees o f  polynomial were tried. A quadratic 

specification wi th a f ive period lag produced the best results. No endpoint 

restr~ct ions were imposed on the parameters. 

The results are summarized in Table 111-5. A l l  three equations seem to  

support the hypothesis that the main cause of  resource booms in Canada lies in 

external sources. Equation (3.2), representing exports o f  natural resources in the 
/ 





Table 111-5 

Regression results of equations (32), (33) and (3.4), estimated over the period 
1973-83. 

. - 

T Equation . (3.2) Equation (3.3) Equation (3.4) 

Constant ' 

SE 

DW 

Rho 1 

s~gnl f~cant  at the 5 .percent and .* 10 percent levels using a one-tailed 
test .  T-values are in parentheses. 



- 

narrow sense, had an adjusted R' of: .14 and a F-value of 3.36. Al l  cbetticients 

had the correct signs, and all with the exception-, o f  the second period lag ware 

signif icznt. And  so was the long run coefficient. Equation (3.31, 

export o f  natural resources in the broad sense, yielded an adjusted 

and a F-value o f  8.75. A l l  coeff ic ients had the expected signs, 

signif icant. The long rur! coeff ic ient was also signif icant at the t 

epresent ing 

R~ o f  .35 

and were 

ve percent 

level. Similarly, equation (3,,4), representing tota l  domestic exports, had an 

adjusted R~ o f  .50 and a F-value o f  15.55. Al l  signs were posi t ive as expected. 

and all coeff ic ients w i t h  the exception o f  the second period were signif icant. The 

long run coeff ic ient - was also s igni f icant .  

Although the above tests seem t o  conf i rm the procycl ical  behaviour o f  t h e .  

export o f  natural resources, stronger version o f  this hypothesis, namely, thgt a 
the dominance o f  the resource &or (export of natural retources as percent o f  

to ta l  exports) increases w i th  an increase i n  the level o f  economic act iv i ty in  the 
0 

western economies, can be tested. In order t o  test this, a set of correlation 

coef f ic ients were computed between percentage shares o f  exports o f  natural 

resources in the broad sense (PNRB) and the annualized growth rates o f  the 

OECD countries (G)'. The resulhs are summ'arized in  Table 111-6. 

I t  is clear f rom the table that the response o f  the resource sector 

increased w i th  length o f  lag and the coeff ic ient value reached i ts  maximum at a 

lag o f  six quarters. The value started declining after that. Thus, expansion in  

major western industrialized economies does seem to  cause an Increase in 

dominance o f  the export o f  natural resources in Canada. 

------------------ 
'The annualized growth rates were computed for the OECD cruntr ies as a whole 
using quarterly data on  GDP in constant 1980 prices and exchange rates. 



Table 111-6 

Correlation coef f ic ients between percentage shares o f  exports 
o f  -natilral resources and OECD growth rates, 1973-83 

...................................................... 
Note: signif icant at the 5 percent and O0 10 percent 

levels using a one-tailed test. 

- 

111-3 E x ~ o r t  Boom Induced C a ~ i t a l  Inf low - 

Corden (1982) has examined the impact o f  an investment boom on the 

structural adjustment Drocess which mainly works through appreciation o f  the 

domestic currency. However, his main focus has been on  an sxogenous capital 

tn f low as an investment boom precedes an export boom. Turnovsky (1983), in the 

rb 
t r a d ~ t i o n  o f  Corden, analyzed the structural impact o f  a capital i n f l ow  which 

takes place in anticipation of  an export b o o m  in the resourFe sector. He showed 



that there are t w o  rounds o f  appreciation o f  the domestic currency, one before 

the export boom, and the other after. But unlike Gorden, he also devoted' 

attention t o  'the dynamic t ime path o f  the economy fo l low ing the expectation o f  

an export boom. Furthermore, he examined a case o f  an unanticipated export 

boom. 

In this study, i t  i s  argued that a capital i n f l ow  in a resource-based 

economy l ike Canada is, b y  and large, o f  an induced nature. That is, an export 

boom precedes an investment boom. A r ise in  exports o f  natural resources w i l l  

lead t o  increased exploration and development expenditure because o f  high 

expected returns on investment. This expenditure, f o r  the most  part, is  financed 

b y  foreign capital. This has special signif icance in  the structural adjustment 

process, because i t  w i l l  tend to  accentuate i t  b y  combining the exchange rate 

e f fec ts  o f  an export boom (trade account) w i th  that o f  ern investment boom 

(capital account). 

\ 

One can regress capital i n f l ow  and export o f  natural resources against t ime 

and compare the t w 3  sets o f  residuals as a measurewof deviations f rom the 

trend. I f  there is a significant' posi t ive relationship between these' residuals, one 

can maintain that capital i n f l ow  is o f  an induce'd nature. Alternat ively,  one can 

regress capital in f low against export o f  natural resources using t ime as ano the~  

independent variable and reach the same conclusion. For the reasons explained 

earlier. the f i rs t  approach has been adopted. 

In this study, to ta l  direct foreign investment (TCi) has been used asc the  

dependent variable and export o f  natural resources in the narrow sense (NRN), in 

the broad sense (NRB) an-d total  domestic exports (XTL) a s  the independent 

variables. Since disaggregated export data is not  available for  the ear l~er  years, 



the estimation covers the period 1973-83, thus allowing 44 quarterly observations. 

An' examin_at n o f  Figures Ill-3a, Ill-3b and Ill-3c indicates that in each case, P 
there is a positive relationship between the two  sets o f  deviations, as expected. 

However, the exact degree o f  the relationship is  not obvious f rom visual 

inspection alone. Therefore, the deviations f rom the dependent variable VDI)  were 

regressed se,parately on  the deviations f rom each o f  the three independent 

variables. The mon method o f  distributed lag wi th a 'lag structure o f  f ive 

periods and a second degree polynomial seems t o  have produced a good f i t  o f  

the fol lowing equations. L 

- 

The results of  the estimation are presented in Table 111-7. I three 

equations produce-d expected signs and all coefficients wi th the exception o f  the 

first period lag in the f irst two  equations were significant. The long run 
T 

coefficient in each case was highly significant. More importantly, the adjusted R 2 

was the highest for the exports o f  natural resources in the narrow sense and 

lowest for the total domestic exports. This seems to  soggest that there is a 

strong positive relationship between direct foreign investment and export o f  

natural resources. However, the estimation suffers f rom a serious autocorrelation 

problem as indicated by  a low Durbin-watson statistic. This seriously undermines 

the fesutts. 

- 
It is however important to bear in mind that in the case o f  Canada, the , 

crucial underlying assumption o f  free mobil i ty o f  international capital seems t o  

be violated. Historically, the role o f  ,the Foreign Investment Review Agency (FIRA) 





Table 111-7 

Regression results of equations (36), (3.6) and (3.7), estimated over the period 
1973-83. 

0 

T Equation (3.5) Equation (3.6) Equation (3.7) 

0 a 0.034 0.027 0.055** 
(0.32) (0.57) (1.63) 

(6.08) (3.95) (3.07) 

11 
Constant - 165.35 - 135.95 -127.14 

significant at the 5 percent and ** 10 percent levels using. a one-tailed 
test. T-values are in parentheses. 



has varied significantly f rom period t o  period. In more recent years; the National 

Energy Program (NEP) seems i o  have played a, significant role in regulating 

. foreign ownership and control in 'the .energy sector. 

111-4 - 

The 

' l 

1'. 

Resource Boom, Balance of. Pavments and Value pornes& Currency 

major theme, in this chapter, has been tnat an e'xport boom, ceteris paribus, 

would lead to an appreciation of the domestic currency both through an 
-4 . 

improvement in the trade balance and the capital account balance. Since thls 

issue is vital in this study, it needs further examination. However, the objective 

here is not to build *a full-fledged model of exchange rate determination. This 

subject hasbeen expld;ed quite extensively and there is ver'y l itt le to gain from 

such an exercise. What is intended here is tnerely to show that any improvement a 

in the balance of payments would, ceteris paribus, have a positive influence on 

the value of the domestic currency. This argument is capturea by the following 

relationship, -. 

The above equation is simply a balance of payments equation using exports 

(X) less imports (M) plus net capital inflow 

international reserves (R)9. In o~der  to test i f  in 

an improvement ,in the balance of payments and 

(C) equal to a change in 

fact, an export boom leads to 

hence in the reserve position, 

the following two equations were estimated. Equation (3.9) uses iBP,  (X-M+C) as 

the independent variable, while equation (3.10) uses BP, (trade balance in the 

broadly defined resource sector plus net capital inflow) as the independent 

variable. The dependent variable (ORS) is the total reserves including gold. ~o;h 
a- 

This approach has been adopted from Laney (1982) 



equations were,  estimated using t ime as another independent variable t o  account 

fo r  the trend movement in  the t ime series data. ' I  

Equation (3.9) was estimated over the period - 1962-83 as we l l  as over -, 
1973-83, while equation (3.10) was estimated only over 1973-83. This is  because 

i 

data on export o f  natural resources were not  ,available fo r  1962-72. Various 
! 

alternative specif ications were tried. But the specif ication in the fourth difference 

fo rm seems t o  f i t  the data best. The estimation results are summarized in Table 

111-8. The coeff ic ient o f  the balance o f  payments variable was posit ive and 

significarit in each' case. The reason fo r  estimating equation (3.9) over 1973-83 

' was to  facil i tate a .comparison w i th  equation (3.10). I t  turned out that BP, had a 

s l~gh t l y  h~gher R' than BP,. This suggests that improvemeni in  the trade balance 
" 

-. 

In the resource sector is at least as important as the overall trade balance i n  

explaining the change in the international reserve posit ion1+ 

There are however, t w o  important points worth mentioning here. First, the - 
\. 

2 

analys~s o f  capital in f low in the context o f  a resource boom is much more '- 

complicated than this. The f inal outcome would depend n6t  only on financial 

capital i n f l ow  but also on physical capital in f low.  For instance, if a resource 
' . 

boom means increased imports o f  ',capital goods, the influence o f  net capital 

-- ~ n f l o w  could be of fset .  Second, a demand-induced boom would  mean rising 
. = 

resource priLces, and therefore a r is ing cost o f  production in the domestic 

----------------- * 

'*The exchange rate was regressed on exports o f  natural resowces defined in the 
narrow and the broad sense respectively, as a more direct test o f  the - 
hypothesis. The regression coeff ic ients in  both cases were found signif icant at 
the ten percent level. 

t 



Table 111-8 

Regression results of equation (3.9) and (3.10), estimated over the periods 
9962-83 and 1973-83. 

.Variable Equat ion (3.9). Equation (3.9), Equation (3. lo), 
1962-83 1973-83 1973--83 

\ 
BP 1 .24$ .23; - - 

(7.2 1) (5.1 1) 

BP 2 --- --- 
- (5.33.) 

1 

Constant 1543.90 
/ 

\ /' 379 10.60 

DW 

Rho 1 

Rho2 

* s ign i f icant  at the 5 percent leve l  using a two- ta i led  test .  T-values are In 
parentheses. 



- 
manufacturing sector. This may have a dampening effect oo the exchange rate. 

Thus, what happens to 

boom is a complicated 
,-= 

by  many other factors, 

the exchange market. 

. \ *, 
the value of the domestic currency following an export 

matter. Movement in the exchange rate is also influenced 

such as monetary and fiscal policies and speculation in 



CHAPTER IV 

STRUCTURAL ANALYSIS OF THE CANADIAN ECONOMY, 1962-83 

This chapter i s  devoted t o  examhat ion o f  the structural adjustment process in 

the Canadian economy over the period 1962-83. In Section IV-1, the structural 

behaviour: o f  the economy is examined in terms of  output. In  particular, the 

magnitude o f  intersectoral shi f ts .is determined f r o m  the available data. This is , 

done fo r  the t w o  subperiods 1962-1 t o  1970-2 and 1970-3 t o  1983-4 as we l l  as 

fo r  the entire period 1962-83. In  the fo l lowing section, the same structural issue 

is examined in terms o f  aggregate employment. The existence o f  intersectoral 

wage differences is central t o  this study. Accordingly, the structural behaviour o f  

wages is examined i n  Section IV-3. Section IV-4 is devoted t o  an in-depth 

examination o f  asymmetr ic sector growth in the Canadian economy b y  

highlighting the nature o f  this asymmetry during t w o  phases o f  the business 

cycles. Section IV-5 examines the caises and consequences o f  this asymmetry 

along w i t h  a brief rev iew o f  the prevalent views on this subject. And f inal ly.  

Section IV-6 tests the null hypot6esis that structural change in the Canadian ' 

economy is not  cyclical against the alternative hypothesis that i t  is. 

IV- 1 Structural Behaviour of Gross Domestic Product Y - 

1 

Sectoral shares o f  gross domestic product and changes ~ n ' t h e s e  shares over 

the t w o  subper~ods and the entire period cvder study are presented rn Table 

I 
I 1 V - 1 .  A close examrnat~on o f  the table reveals the fo l lowing main points. 
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The Period 7962-7 to 1970-2 

First, the share o f  the goods-producing sector seems t o  have remained 

stable at about 40 percent. Therefore, the share o f  service-producing sector also 

remained stable at about 60 percent over this period. Second, in the 

goods-producing sector, the resource sector experienced a smal l  decline o f  about 

one percentage point. Further, each o f  i ts  components w i t h  the exception o f  

mining, registered a decline. The industrial sector, on  the other hand, gairied a 
* 

l i t t le  (+.81 percentage points), w i t h  the largest gain recorded by the *manufacturing 

sector (+1.23 percentage points). Construction is the only  component in  this 

group t o  have dec l i ned  (-.82 percentage' points). Third, in the service-producing 
/ -,' 

sector. services and transportation recorded gains in their shares. A l l  other 

components showed a decline, w i th  the largest decline experienced by public 

administration (-1.93 percentage points). 

- - .. 
The Period 1970-3 to 1983-4 

-First, the share o f  the goods-producing sector recorded a substantial decline 

(-4.28 percentage points)  over this period, whereas the share. o f  the 

service-producing sector rose by the same amount. Second, in the 

goods-producing sector, both the resource and the industrial groups lost ground. 

The industrial sector declined b y  over t w o  percentage points,  whi le the resource 

sector declined b y  sl ight ly under t w o  percentage points. Moreover, all components 

o f  the resource sector recorded a decline, w i th  the largest decline registered- by 

mining (-1.33 percentage points). In the industrial sector, all components w i th  the 

exception o f  ut i l i t ies experienced a decline. The manufacturing sector recorded a 

decline o f  over one and a half percentage points, compared w i th  a galn of about 

one and a quarter percentage points  during the f i rst  subperiod. Thlrd, In  the 



service-producing sector, al l  components gained w i t h  the exception o f  public 

.administration. Finance recorded the ' largest  gain (+1.92 percentage points), 

fo l towed b y  trade (+1.40 percentage points), transportation (+1.33 percentage 

points) and services (+.I1 percentage points). Public administrat ion recorded a 

marginal decline (-.a percentage points), 

- 
On the basis o f  above comparison o f  the t w o  subperiods, one thing that 

stands out the most  i's the fact that relative decline o f  the goods-producing 

sector became very pronounced during the second sybperiod. And perhaps more 

importantly, more than half o f  this decline is  accounted f o r  b y  the decline o f  

the industrial sector. in which manufacturing played an important role. Thus, one 

can argue that the process o f  structural adjustment i n  the Canadian economy 

accentuated in  the second subperiod. This issue becomes a focal  point o f  the 

empirical investigation in  this study. Figures IV - la  and IV - lb  show the t ime 

series behaviour o f  the major sectors over the entire 1962-83 period. 

IV-2 Structural Behaviour of Anarenate Emwlovment. 1966-83 - 

Looking at Table IV-2, the fo l low ing points can be made. Over the period 
- 

1966-1 t o  1970-2, all components o f  the goods-producing sector w i th  the 

exception o f  ut i l i t ies recorded a decline, w i th  the industrial sector experiencing a 

larger decline (-2.46 percentage points) than the resource sector (-1.98 percentage 

po~nts) .  Furthermore, the manufacturing sector accounted fo r  more than half o f  

the dec l~ne in the ~ n d u s t r ~ a l  sector. In  the serv~ce-producing sector on the other 

hand, all sectors recorded a r ise in  their shares w i th  services recording the 

Izargest increase (+3.40 percentage points). 
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Over the period 1970-3 to  1983-4. the goods-producing sector recorded a 

much larger decline (-7.55 percentage points) thari i t  did In the first subperiod. 

while the service-producing sector showed an increase of the same rnagnituda. 

Services seem t o  have maintained their rising trend with a larger gain (+6.05 
-J 

percentage points) than in the first subperiod '(+3.40 percentage points), This 

accounts for most of  the '*gains recorded by the service-producing sector as s 

whole. 

However, while making this comparison between'the two subperiods, it 

should be borne in mind that the first subperio of much shorter durat~on 

than the second. Thus, the absolute differe in the magnitude- 'of  sectoral 

shifts should be interpreted with this in mind. What is important however, is the 

fact that during the second' subperiod, the industrial sector accounted for about 

three quarters of the total decline .in 'the goods-producing sector. And perhaps 

even more important, the manufacturing sector experienced a decline of 4.71 

percentage points, thus account'ing for over .85 percent of the total decline in tne 

industrial sector. 

Thus, both on the basis of share of employment as well as gross domestic 

product, the goods-producing sector has experienced a significant decline o v q  the 

period 1'962-83. Furthermore, the decline of the goods-producing sectoi seems to 

have accentuated in the second subperiod. And 'moie importantly, most o f -  the 

decline in the. goods-producing sector can be accounted for by  the decline of 
? 

the industrial sector in which the manufacturing sector consistently played a 

dominant' role1. This finding provides a basis for the next and the most crucial 

chapter in which an attempt is made to build an .ecoitometric model*to expl'ain 

------------------ 
'It is important to note that sectoral shifts over the period under study were 
larger in magnitude in terms of employment than in terms of output. Thus, 
deindustrtalization appears to be more acute in terms of employment. 



Figure IV-2 
Major sectors as percentage of total employment in Canada, 

1966-83 
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the declining share 

sector i n  particular. 

o f  the goods-producing 

Structural Behaviour of Wanes, 1962-83 

-% 

sector in general and of the industrial 

Since wages are postulated t o  p lay a crucial ro le in explaining the process 

o f  structural adjustment 

structural behaviour o f  

therefore, t w o  important 

intersectoral differences 

i n  the Canadian economy, i t  is necessary t o  analyze the 

wages in  a disaggregated fashion. I n  this section 

features o f  wage behaviour are examined, namely, the 

in  the .  rates o f  growth o f  wages and changes in  the 

. ratio o f  each sector's wage level t o  the general wage level fo r  the economy as 

represented b y  industrial c ~ m p o s i t e  wage. 

Average quarterly growth rates o f  real wages b y  sector were computed and 
% 

are presented i n  Table IV-3.. A s  the. table indicates, i n  the f i rs t  subperiod, all 
L 

sectors recorded a rise in wages w i th  construction leading the way (+1.262 
b 

percentage points) fo l lowed b y  ut i l i t ies (+.879 percentage points). mining (+,764 

percentage points). forestry (+.755 "percentage points). transportation (+.684 

percentage points), manufacturing (+.643 percentage points), services (+.635 

percentage points) and finance (+.599 percentage points). Trade recorded the 

smallest increase (+.387 percentage points). During the second subperiod, a l l ,  

sectors recorded a r ise in  wages, but the rate of increase was smaller than in  

the f i rs t  subperiod w i th  the sole exception o f  forestry,  which experienced 8 mi ld  

acceleration. Thus,' it seems that rate o f  wage increase in  most  o f  the sectors 

decelerated i n  the second subperiod. 

The other relevant point .  which warrants examination here IS question o f  

how the wage level for  each sector compares w i th  the general wage level in  the 



Table IV-3 

Average quarterly growth rates of real weges ih major seetors, 1982-83. 

Mean growth rate 
Major sectors 

1962-1 to 1970-3 to Change 1962-83 
1970-2 1983-4 

I 
RESOURCE : 

Forestry 
Mining 

INDUSTRIAL: 

Manufacturing 
Construction 
Utilities 

SERVICE SECTOR: 

Transportation 
Trade 
Finance 
Services 

-0.484 

-0.245 
-0.836 
-0.354 

-0.254 

-0.180 
-0.302 

*- '0. 162 
-0.493 

Ind. comp. 

Swrce:Employment and Average Weekly Wages and Salaries, Stat. Can., cat. 
no. 72-002. 



economy and whether or not  there has been any change in this relative positim, i 

,For  this purpose, the rat io  o f  Bach sector's wage level to the indust r id_  
C 

composite wage level was computed and is  presented in Table IV-4. 

' f # 

The fo l lowing significana points emerge f rom the table. First, overqvhe f i rs t  

subperiod, rat ios o f  sectoral wage levels t o  the composite wage level for  the 
-2 

economy as a whole were consistent ly)  higher than 300 i n  al l  sectors except 

trade, finance and services. Second, all sectors w i th  the exception o f  trade and 
% 

finance, recorded a rise' in their ratios 'dur ing the f i rst  subperiod. w i th  

construction lead~ng the way (+24.79 parcentage pointS) foliowe'd b y  uti l i t ies 
b 

(+ 10.82 percentage 

percentage points), 

Trade and finance 

points) and(-0.15 

points). mining (+6.96 percentage points) and forestry (+3.21 . 

and smaller increases recorded b y  transportation and seryices. 

are t w o  sectors which recorded declines o f  (-6.64 percentage 

percentage points) respectively. Over '  the second subperiod,. 

forestry. and mining led the way wi th  increases o f  (+30.57 percentage po.ints) and 

(+24.34 percentage, points) respectively. Other sectors t o  have shown significant 
$ 

increases were 'utilities (+16.45 percentage points), transportation (+13.77 I-, 
/" 

percentage points). construction (+7.29 percentage points), fjnance (+6.02 

percentage points) and manufacturing (+5.72 percentage points) respectively. Trade 

and services are the only t w o  sectors showing wages lower than the nationa! 

average. Moreover, wages in these t w o  sectors as percentage o f  industrial 

com.posite wage siipped further b y  signif icant margins. - 

, 

IV-4 Asvmmetric Sectoral Growth-Empirical ~v idbnce  *' - 

U 

The above analysis gave an overview o f  the magnitude o f  sectoral shif ts ' 

that have taken place in the Canadian economy over the period under-study. I f  a 



Table IV-4 

r 

Real wages in major sectors as percentage of - industriai composite wage, 
1962-83. 

\ - 

Major sectors 
1962- 1 1970-2 Change 1970-3 1983-4, Change ' 

# 
Forestry 

Min ing 

Manufacturing 103.13 f04.66 +1.53 , 104.62 ' , 110.34 +5.72 

Construct ion  

Ut i l i t ies  

~cans~o ; t a t i on  

Trade 86.02 79.38 ' -6.64 79.20 70.70 -8.50 

F~nance  94.44 94.29 -0.15 95.38 10'1.40 +6.02 

Services' +0.44 7 1.67 65.50 -6.17 ' 

Source:' Employm w e e k l y  Wages and Salaries, Stat. Can., cat. , 
' ~ I o .  72-00.2. 



particular sector is declining as a percenterget pf, total GDP, ' i t  must be the result 

,-' o f  asymmetric sectoraf growth. In other words, there should be a significant 

intersectoral growth differential. 

This issue . is examined next by  cornparit?-, ;he growth patterns of  each 

sector over the t w o  subperiods as well  as by anaiyzinr; the implications of 

differential" rates o f  g r ~ w t h  over the ent i re .  period under study. ~ e b l i  IV-5 

presents the annualize9 average growth rates by sector and changes in these 

rates between the t w o  slbperiods. f 

The first subperiod may be characterized as a period o f  high growth, as 

gross domestic product registered a growth' rate of  5.89 percent. Secondly, in 

is period, the goodq-producing sector outperformed the service-producing sector 

y about half a percentage points. And within the goods-producing' sector, the 
! 

industrial sector grew at a fasJer rate (6.41 percent) than the economy as a 

whole. I t ,  also outperformed the resource sector by almost one and a half 

percentage points: Thirdly, within the service-producing sector, both servtces and 
I ,  

transportation outperformed the, overaft economy wi th  growth ra tes of 6.84 and 
9 

6.44. percent respectively. 'public administra!ion recorded the smallest growth rate 
, $ 3  

(2.69 . percq'tY\,in this grohp, 

- .  
I? the iecond subperipd, the economy experienced a 'growth rate o f  only 

3.24 percent. Moreover, i$ this period, the service-producing sector. outperformed 
.J ? 

the goods-producing sector by  more than .-one and a ha14 psrcentage points. 

Secondly, - wkh in  the goods-producing: ' sector,. the ' industrial sector o r p  aga~n' 
9 

. . + e, . . .  < 

. grew at a faster rate (2.48 percent) than then res-obrce sector (1:25 peicent), 
, r 

- 0  , . Y 
I .  1 - 

Thirdty, all comp'onents, o f  the service-prod,uc~ng "sector exper~dnced a fair ly even . 
, , ' I 
* .  , . Y 



Table IV-5 

*Growth rates1 of gross domestic product by sector, 1962-83. 

Mean growth rate Variance 

Major sectors 
1962-1 to 1970-3 to Change 1262-83 1962-83 

1970-2 1983-4 

Q- SECTOR 

RESOURCE: 4.98 -1.25 -3.73 2.69 33.57 

Agriculture 4.35 2.25 -2.10 3\06 108.71 
F lsh~ng 2.14 2.84 +0.70 2.57 242.65 
Fores t ry  6.3 1 1.73 -4.58 3.50 148.54 
M l n ~ n g  5.97 0.92 -5.05 2.87 7 1 .03 

INDUSTRIAL : 6.4 1 2.48 -3.93 4.00 26.53 

SERVICE SECTOR: 5.54 3.90 - 1.64 4.54 4.12 

Transportation 6.44 4.3 1 -2.13 5.13 13.0 1 

Trade 5.60 4.20 - 1.40 4.74 -18.32 
Flnance 4.86 4.6 1 -0.25 4.7 1 3.32 
Services 6.84 3.48 -3.36 4.78 5.46 
Publlc admn. 2.69 3.00 +0.3 1 2.88 3.54 

Total 5.89 3.24 -2.65 4.27 8.93 

, 'Annualized average growth rates calculated from quarQer~y data on  GDP in constant 
197 1 dollars. 



\, - 
Look ing  at Ztre table, i t  becomes clear that 'over  the ,entire period 1962-83, 

\ 
\ 

! the se~vice-producing sector grew at a much faster rate (4.64 percent) compsred 
\ 

\ with thb goods-producin~ sector (3.72 percent). '8ut wi th in the goods-producing 
\ 

',sector, the industrial sector grew at faster pace (4.00 percent) than the resource 
\ 

sector (2.69 perdent). However, since the industrial sektor 's growth fe l l  short o f  
\ - \ 

the 'nationall, average, i t  dtd lose ground in a ,relative sense. A l l  components o f  
\ 
\ the ',service-producing sector grew at much faster rates than the overall economy. . 

i Y 

wi th  the exce&ton o f  public administration. 
L 

\ 

A A  examination o f  the last t w o  columns o f  the table reveals another * 
5 

interesting pornt. There appears t o  be a def ini te pattern between the mean and 
\ 

variance o f  the sectoral growth rates. To  be more speciftc*, there seems to  be a 

negative retationship between the t w o  sets of numbers. While rt IS extremely 

d i f f i cu l t  t o  draw a substantive conclusion of a causal nature from thls 
\ 

observation, ~t IS tntutlvely appealrng t o  thrnk that relatlve s tab t l~ t y  o f  a sector 
\ 

w1l1 have a posittve rn+(uence on tts rate o f  growth, as a hlgh varlance would 

imply 'hlgh cost o f  adjustbent'. 

\ 

There IS another aspect o f  this asymmetry and thrs is t o  do w i th  the 
\ 

d ~ f f  e ren t~a l  performance o f  vb r~ous  sectors durmg the t w o  phases o f  a . bustness 
\ 

cycle. S1nc.e performance d f  the manufacturing sector v l s  3 v l s  the 
\ 

service-producing sector is o f ,  special interest h this study, the issue o f  

asymmetr ic period g rowth  IS examined in more de td~ l .  For the purpose o f  thls 

study, the f o l l o w ~ n g  criterion w s  used for judgtng whether a phase I S  

expansionary or contractionary. Using the OECD index o f  industrial productton as 

a reference point,  for  a phase to  change f rom 'expansionary to  contractionary, 

2A Spearman's correlation coef f ic ient  o f  -.55 between the means and variances 
o f  the growth rates i n  the 12 sectors was signif icant at the f i~ve  percent level. 



there muht be st least two  consecutive quarters o f  deterioration. .Similarly, for a 

perioa to  change f rom contrectionary t o  expansionary, there dmust be at teast t w o  = - 
- 

consecutive quarters o f  improvementJ. , - 

Using this definition, - the annualized growth rates a f  major sectors o f  the 

- 
Canadian economy were computed for the two  phases .of ihe' business cycle. Ttie 

results show that the industrial sector grew- at 4.56 percent during the 

expanslonary periods, while tbe economy as er..swhole grew at a rate of. 4.44 

percent. Thus, the industrial sector outperformed the economy by a small margin 

of .I2 percentage points. During the contractionary periods on the other hand, the 

economy grew at 4.17 percent as compared to  the industrial sector which grew 

at  a rate of  3.68 percent. Thus, the economy outperformed the industrial sector 

by  a margin of .49 percentage points. Thus, over the entire ,cycle, the industrial . 

sector on average grew at a rate .19 -gercentage points below the economy, 

causing a deterioration in the relative size o f  this sector. 

A similar comparison o f  the service-producing sector showed that the 

service-producing sector gained ground during the expansionary periods as it 

grew at 4.59 percent. Thus, it outperformed the economy by a margin of  .15 

percentage points. However, during the contractionary periods, i t  grew at 4.50 

percent, thus outperforming the economy by .33 percentage points. Thus, over the 

cycle, the service-producing sector improved its relative position b y  .24 
/ 

percentage points. I t  is obvious f rom the above analysis that the industrial 

sector lost ground (-.I9 percentage points), while the service-producing sector 

garned. (+.24 percentage points). Looking f rom another angle, while the 'industrial' 

sector barely matched-#the service-producing sector during the upturn, the 

------------------ 
'A similar practice is  fo l lowed by  the US Commerce Department and other 
agencies, such as Conference Board o f  Canada and Data Resources Inc. However, 
these agenciesr use the index o f  leading indicators as the reference point. 



service-producing sector outgrew the industrial sector by 8 marginl of .82 . 
percentage points during the downturn. The annualized growth rates of the 

industrial sector, goods-producing sector and the service-producing sector are 

plotted in Figures IV-3a and IV-3b along with the OECC industr~al production 

index4. 

To sum up, an e,xamination of the time series data on sectors1 output as 
1 

measured by gross domestic product as well as on employment reveals the 

following. First, there has been a significant shift in the relat~ve size of different 

sectors in the Canadian economy over the period under study. In particular, the 

service-producing sector grew at a much faster rate than either the 

goods-producing sector or the industrial sector. Second , .and perhgps more 
%. 

& 

lmportant; these structural shifts appear to bear a close cohnectlon w ~ t h  general 
\ % 

economic fluctuations. On closer examination, i t  appears that the industrial sector 
'. . ': ., ... 

6 -. 
in particular has outperformed the service-producing ., kector r by a 'small margin 

' "  ,during' the expansionary -phases , while the servr.ck+producing sector has 
.> , t 

outperformed the industriaissector by a larger maigin during- i the  c6ntrsctionsrY 
d ; 

phases of business cycles. Thus, the decl~n~ng trend in the relat~ve s~ze of the 
" 1 -- . 

l,, Industrial sector appears to have followed a cyc11c"al pattern. Th~s esymmqtr~c 
L - 

1 
perlod growth pattern holds for the goods-producrng sector v l s  e v l s  the 

service-producing sector with a much .greater force. . 

------------------ 
4Similar calculations were made for the goods-producing sector. The results 
indicated that the goods-producing sector underperformed the service-producing 
sector <by .48 percentage points during the expansionary phases and by 1.00 
percentage points during the contractionary phases. Thus, over the entire period, 

- goods-producing sector underperformed the service-~roducing sector by .74 
percentage point on average. 
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IV-5 A s m t r i c  Sectoral Growth-Causes - WConssauances 

The t w o  major findings o f  the prekeding analysis are, f i rs t  that the 

service-producing sector has grown at a taster rate than' the rest o f  the 

economy, and. second, that  this growth has been relatively stable over t ime 

compared wi th  other sectors o f  the economy. The issue o f  faster relative growth 

o f  the se rv i c i  producing sector ;as examin Chapter I I  o f  this study. 
a 

Traditionally, the ms in  explanations are s o d i t  in income elasticity, productiv4ty 
L 

price differentialss. The elast ic i fy approach has been crit icized on t w o  
1 

/ 

- I t  is  at best incomplete because income elasticity is only one o f  

many factors that actually - inf luence growth in a given sector. The other problem 

wi th  this approach is  the inherent d i f f icu l ty  in  the measurement o f  output. 

However, this latter cr i t ic ism is l ikely t o  strengthen the argument rather than 

weaken i t  as the measurement error is l ikely t o  cause downward bias. 

The product iv i ty di f ferent ial  between goods and service-producing sectors is  

someti ines citeda as the main reason fo r  this asymmetric sector growth. ,The 

argument i s  very simple. Since product iv i ty increases at a much s l o w e ~  rate in 

the serv ice producing sector, any increase in demand for  service output leads to 

a signif icant increase in  demand for  labour. Hence, there is a faster rate o f  

employment growth in this sector than in the rest o f  the economy. However, t h ~ s  -----. 
argument does not necessarily hold fo r  output. The Kaldorian w ~ s d o m  would 

suggest that output would grow at a much slower pace. Thus, k p r o d u c t i v i t y  
"-, 

different ial  -does not seem t o  . e x p l a i n  the relative "growth o f  the 

service-producing sector. 

------------------ 
+Ugh relat ive growth o f  the service-producing sector is  also attributed t o  the 
process o f  urbanization. See Stanback (1979). 



The factor price differential is  the third factor which i s  

caused the service-producing sector t o  grow at a faster rate 

the economy. The argument runs l ike this. The labour prof i le  
e 

believed t o  have ' 

than the rest o f  

in this sector is  

different f rom the goods-producing sector in general and the indhstrial sector i n  

particular. For instance, the service-producing sector has a 'h igh proport ion o f  

female and part-time workers. I t  also employs a greater proport ion o f  unskilled 

and semi-skilled labour. This particular labour prof i le  along wi th  a relatively 

small size o f  operations generally means a lower degree o f  concentration and 

unionization, 4 s  a result, wages play an asymmetric ro le both between sectors 

and between different phases o f  the business cycle. During the upturn, wages do 

not increase as fast as in  the rest o f  the economy, whike during the downturn, 

wage demands may show a signif icant moderation. Thus, over each cycle, the 

relative factor cost moves in favour o f  the service-producihg sector. 

The second issue relates- t o  the relatively stable performance o f  the 

service-producing sector as depicted in Figure IV-3. The income elasticity 

approach suggests that the service-producing sector w i l l  be subject t o  the same 

cyclical swings as the rest -o f  the economy. The explanation o f  relative stabi l i ty ' 

of this sector therefore. must l ie somewhere else. The inventory theory o f  

business cycles seems t o  provide a plausible explanation. This theory suggests 

that wide swings in  unexpected inventory cause cycl ical  f luctuations i n  the level 

o f  economic activity. The service-producing sector b y  and large has n o  need fo r  

maintaining inventories and hence there. is  l i t t le  chance fo r  unexpected boom and , 

bust. In  most cases, output is produced only when there is  a demand fo r  i t  and 

hence there is no discrepancy between demand and supply. As  Fuetts says, 

"Ow s f  the reasons for the stabi l i ty  o f  output in services i s  the fact 
that the output cannot be stored. ~his'sector, therefore, i s  spared the, 
ef fects o f  swings in inventory investment, swings which make a major 
contribution, t o  cycl ical  f luctuations o f  the economyn (1965, pp. 21). 



Another explanation fo r  relative stabi l i ty o f  this sector i s  
. 1. 

segme ts  are immune t o  cycl ical  swings in income because. 7 , 
demand fo r  their output. For instance, demand for  medicdl catc 

' o f  the aging population; educational and recfeational needs; 

that some gf I ts  j 
U 

I ,  

of. a very stable 
> * 

in general; ' needs 

police, firer 'and . . 

sanitational needs; are all very stable. However, demand f o ~  some services can 

I % 

be as cycl ical  as the demand for  gosds. For instance, the demand *for what 

Grubel (1986a) calls interm8diate services will'otend t o  fluctuate w i th  the economy 
i 

I t  

i n  general. Thus, w i th  some segments enjoying stable demand and the rest being 

n o  more cycl ical  than the goods-producing sector. :the service-producing sector 

as a whole is generally more stable than the goods-producing sector; 
. * 

, 4 

It seems appropriate t ~ o  examine br ief ly  the consequences o f  8 structural 

change which is  character.ized b y  growing importance o f  the service-producing 

sector6. First ly,  as the service-producing sector is rblatively more stable than the 

rest o f  the economy, a growing importance o f  this sector may mean an 

economy less sensit ive to  business fluctuations. Secondly; theie is evidence to  

suggest ,that the service-producing sector has a larger proport ion o f  female and 

part-t ime workers than rest o f  the 'economy, I t  also has a greater' proport ion o f  
i 

self-employed workers. This may have implications, fo r  the changing prof i le* o f  

the labour force in the economy. Thirdly, the goods-producing-sector on average 

is more capital intensive than the service-producing sectbr. Therefore, i t  may 

have implications fo r  long term demand for  ;physical capital. Fourthly. the 

increasing share o f  output of. the service-producing sector may have some 

balance o f  payments implications for  the western- industrialized economces. T h ~ s  

cdncern i s  ref lected ih the recent e f f o r t s 1  t o  liberalize trade in services. 

6The implications o f  se rv i~ i za t i on  were examined in detail i n  Chapter 11. Fuchs . 
(1965) and Stanback (19-79) provide a good discussion o f  some of these points. 



- 

Finally, the 'growing importance o f  the service-Producing sector. c ~ u l d  mean 
Y 

a less eff ic ient al locst ion o f  available resources provided the public sector plays 

an increasingly greater rble in  the provision o f  services, and if altocation o f  

7 resources b y  non-market forces is  non-optimal7. Public sector i ~ v o l v e m e n t  i n  the 

service-producing sector can be both direct through ownership and control  and 

indirect through regulations'. The fo l lowing.  is  a br ief account o f  public sector 

involvement i n  various service-producing sectors in Canada. The transportat ion 

segment o f  the service-producing sector is  characterized by  both direct 'and 

indirect government involvem8nt. For instance. AirJ Canada and CN rai lways are 

both public sector enterprises. There is  also a signif icant degree of, government 

regulation in this area. Although there is  n o  direct government part jc ipaj ion in --, 

the financial sector, i t  i s  a highly regulated sector. The ineff ic iency in the trade 

sector may not be due t o  government control  and regulation but rather due t o  
, 

the presence o f  underground economy. In  the community business and personal 

. 
services sector. the government provides a considerable amount o f  services. and 

hence i t  can be subject t o  ineff ic iency. And finally, public administration. and 

defence is entirely a public sector concern which can be a source o f  similar - 
I 

ineff iciency. # 

i 

-. ------------------ 
'I am grateful t o  Professor Spindler f o r  pointing this out t o  me. A n  examidation 
o f  this issue is  both challeriging and worthwhfle. I expect this t o  become an 
important i tem on the agenda fo r  m y  future research. 

'This is  not  t o  imply that public sector involvement is  l imi ted t o  the 
service-producing sector. Petro-Canada is one sf many examples o f  government 
involvement in the goods-producing sector. 



For the purpose of this section, four variables are arbhrari ly defined t o  
e. 

represent structural change. These are POT, PQR, POI and POM which are the 

tradeable, resource, industrial and the manufacturing sector output respectively, 

each expressed as a percentage o f  tota l  output. It' is then postulated that any 

change in one or a l l  o f  these rat ios over t ime amounts t o  a structural change. 

The null hypothesis therefore i s  that structural change as definpd above does not 

& 

f o l l o w  a cycl ical  t ime path. The task is  t o  sae whether one can reject this 

hypothesis at a reasonable level o f  significance. 

For this purpose. the OECD index o f  industrial production, (IPROQ) and each 

o f  t h e  above four rat ios were separately- regressed against t ime and t ime series 

- d a t a  o f  deviations f rom trend were obtained. Since all data were seasonslly 

adjusted, these series can be treated as measures o f  cyclical fluctuations. 

assuming that there was no irregular element in  the .data. Each o f  these series 
# 

o f  deviations f r o m  trend fo r  POT, PQR, POI and PQM are p lot ted along wi th  the 

deviations fo r  IPROQ in Figures IV-4a, IV-4b. IV-4c and 1 ~ - 4 d l  A visual 

inspection o f  these figures. indicates a definite relationship. The fo l lowing four . 

equations using the deviations !corn _ t rend o f  PQT, PQR, PQI and PQM as the 
2 1 

dependent variables and deviations '. 
variable were estimated. 

f rom trend o f  IPROQ as . c the independent 
i 

. - 
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% ; ,  
The equations were ' first es t imksd  using the ordinary least squares 

technique9. However, a significant * degree o f  f i rst order. sutocOrrslation was 
I 

-- 

detected? Therefore, al l  four equations were re-estimated using the generalized" 

least squares techniques in  order t o  achie,ve increased efficiency. The r d ults of 

estimation are presented in Table IV-6. The slope coefficient in each equation 
'I 

had a posit ive sign and was significant at the f ive percent level. Similarly, al l  '' 

the F-values were significant at the f ive percent E e k l ,  indicating a good f i t .  
a . - 

Thus, on the basis o f  these results, the null. hypbthesis of no cyclical path of 
C 

structural change can be rejectedI0. 

/ 

------------------ 
9Equation (4.2) was estimated using a modif ied definit ion of the'  resource sector 
output which excluded agriculture and fishing and trapping, The rationale for doing 
this was that these t w o  sectors are more affected by  the vagaries of nature 

. rather than the market forces o f  demand and supply. 

1•‹The simple correlation coefficients of  -94, .78, .91 and .93 between the . -- .-. . -- -- . - 
rgspective pairs o f  variables were found significant at the f ive percent level. 



----- 

Table IV-6 
-B 

, Regression results of equations (4.1), (421, (43) and (4.4). estimated over the 
\ period 1962-83. 

- - 

Equation (4.1 ) Equation (4,2) Equation (4.3) Equation (4.4) 

Coef f 0.28; 0.56; 0.35; 0 . 4 7 j  
, (1 3.20) (3.79) (9.93) (1 0.74) 
I 

,' Const 

R 

F f  value 

s~gnif lcant at the 5 percent tevet using a two-tailed test. T-values are in 
parentheses. 



C 

Ld 

CHAPTER V 

STRUCTURAL CHANGE IN A RESOURCE-BASED 

This chapter i s  a central part o f  this study. 

object ives i n  this chapter. The f i rs t  objective 

ECONOMY -A THEORETICAL 

Essentially. there are t w o  main 

is  t o  examine the ta$onomy o f  

structural change in a resource-based economy. In 'particular, the issue of a 

demand-induced resource b o o m  is re-examined. This is done b y  examining the 

relationship between global recovery and rising prices o f  basic raw materials. 
3 

Then, i t  i s  shown h o w  this exogenous resource boom can lead t o  a rise 'in the 

general wage level in  the resource sector and how under pcompeti t ive market 

condit ions, wages in the non-resource sectors tend to  r ise in tandem w i th  wages 

in  the resource sector. 

The second object ive is t o  develop a theoreticial f ramework for  analyzing 

structural change in a 

two-part model. First o f  

non-tradeable sectors are 

resource-based economy. This entails developing a 
.- 

all, reduced-form equations for  the tradeable and the ,  

formal ly  derived. These reduced-form equations can be 
.- 

est imated t o  see how wel l  they explain the actual movement o f  these sectors 

through time. Secondly and more importantly, a model i s  derived which a l lows 

est imation o f  the process o f  structural adjustment by  using output o f  vario 

sectors in rat io f o rm as the dependent variable. A dummy variable approach can 

be adopted in order t o  test fo r  presence of asymmetry both between sectors 
t 

and between various phases o f  the business cycles. J 



Before examining some o f  

adjustment process. i t  seems 

the inajor 

appropriate 

study. In this thesis, i t  is proposed that 

links in  the 

to  restate the 

chain of the structural 

main arguments in this 

the process o f  structural change in a 

resource-dgninated economy such as Canada is o f  a cyclical nature. While this 
I ^ 

hypothesik does not refute the cufrent views on the structural adjustment 

process, i t  may have some additional cost. implications. Unlike the secular trend 

hypothesis where the process of  adjustment is  gradual over t ime and therefore 

predictable, and unlike the Dutch-disease hypothesis where the ddjustment is  more 

violent butv o f  once-and-for-all nature, the cyclical structural adjustment is o f  

recurring natuie. I t  is argued that even when the structural adjustment process is 

i 
secular, i t  is not without serious consequences. 

There is considerable evidence in the literature t o  suggest that the industrial 

sector fosters growth by generating dynamic forces in the economy. Therefore, a 
*, 

stagnating industrial sector is bound t o  have serious long term growth 

consequences1. In this study, it is argued that since structural adjustment in a 

resource-based economy is generally ,of a cyclical nature, i t  w i l l  tend t o  

exacerbate the problem of  structural unemployment. And finally, since economic 

fjuctuations are dif f icult  t o  predict, a cyclical structural adjustment can mean 

hrgher adjustment costs. 
* 

<- 

I t  is perhaps important to point out here that although the process o f  

structural adjustment is postulated t o  be cyclical, there is an asymmetry in this 

process. That is. while during contractionpry periods the industrial se;tor shrinks 

in a relative sense, during the expansionary periods, it does not necessarily 

----------I------- 

T h i s  issue was examined in Chapter II, in some detail. 
, 



rebound t o  regain lost ground. Thus, there is  ratchet effect of a sort. Which 

makes the process by and large irreversible. 

A Dema-d -induced Resource Boom- A Re- examination 

In Chapter I l l ,  this issue was examined in some detail. It was shown 

empirically that the behaviour of exports of natural resources is indeed 
G ' 

procyclical, and also that there is in fact a strong positive relationship between 

volume and price indexes of exports in general. In this section. the 

demand-induced nature of the resource boom is Fe-examined and then soma 

additional evidence of its procyclical character is provided. 

. . Whenever there is a general surge in economic activity in the major s8 

- industrialized countries, the demand for resources increases1. The impact of a 

J global recovery on the demand for the resource sector's output, and resource 

prices, can be studied in the usual demand and supply framework. This is done 

in 'the following figure. 

?The underlying dassumption is that'-ihajor market economies $,are highly integrated 
and therefore; btkiness ftuctuations are ctosety synchronized. In view of recent 
experience, this 'seems like a reasonable assumption. For instance, in 1972-73. all 
seven major industrialized countries (Canada. USA, Japan, France, Italy, Germany 
and the UK) experienced a sharp increase in their industrial production, and in 
1973, each one of them slumped into one of the deepest recessions o f  the 
post-war era. Unprecedented advances in transportation and communication 
coupled with a more integrated monetary policy in recent years may account for 
this growing synchronization. 



Figure V-1 

4 ,  
Point E, is  the in i t ia l  equi l ibr ium at which P o  and 0, are the equi l ibr iumo 

pr ice and quant i ty o f  resource sector output respect ively.  Suppose that there i s  a 

sharp upturn i n  the major  industr ia l ized economies, wh ich  resu l ts  i n  an outward 

sh i f t  o f  the demand curve t o  DD,. Now,  po in t  E, is  the n e w  equi l ibr ium 

fo l l ow ing  the in i t ia l  impact  o f  the boom,  and P I  and Q, are the n e w  equi l ibr ium 

..price and quantity. The resource b o o m  i s  demand-induced as b o t h  the pr ice and 
7% 

the quantity. increase as a 

curve i s  per fec t l y  inelast ic,  

resul t  o f  the demand sh i f t .  Thus. unless the supply 

there w i l l  a lways be  some  increase in quant i t iy  along 
A - 

. ' 
w i t h  an increase in prices. 

There are at least t w o  reasons w h y  the supply  curve will no t  generally be  ' 

vert ical ,  even i n  the short run. First, there may  b e  excess inventory ,  

dur ing per iods o f  slow growth. A n d  second. soma augmentat ion o f  the 

leve l  is usual ly poss ib le  o n  short notice. Figures V-2a and V-2b 

p rocyc l i ca l  movement  o f  resource pr ices b o t h  f o r  the a l l  c mmod i t i es  9 
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the metals and minerals group3. As i t  is clear from these figures, 1964, 1973 and 

1979 represent the periods of greatest resource boom in recent years, marked by 

a dramatic increase in prices. 

In order to find a more precise measure o f  this procyclical behaviour, the 

following regression equation was estimated, using the index of metal and 

mineral prices (CMP) in constant dollars as the dependent variable, and the OECD 

industrial production index.- (IPROQ) as the explanatory variable4. 

Equation (5.1) was estimated using Almon distributed lags. A five period lag 

with a second degree polynomial seems to yield the best result. Since this 

a equation was estimated in double log form, the coefficients can be interpreted 

as elasticities. There were no endpoint restrictions imposed on the parameters. 

The time variable was introduced in order to account for the presence of a 
k 

trend in the data.   he results are summarized in Table V-1. Looking a$ the table, 

an adjusted R' of .72 and a F-value of 4 6 . 1  indicated strong support for the 

contention that the metal and mineral prices behave in a procyclical manner. The 

long run elasticity of 1.004 with a t-value of 3.38 was significant at the five 
0 

percent level, and so were the first four shoit run coefficients. However, the 

presence of serious autocorrelation as indicated by a low value of the 
------------------ 
'The all commodity group consists of 33 basic commodities excluding energy, 
while the metal and mineral group consists of -8 major kinds o f  metals and 
minerals. Both price indexes are, in constant dollars and are based on 
1979-8 11 100, 

Source: World Bank Economic Analysis & Projections Departme Commodity 
Studies & Projections Division. F 
'The reason for using the metal and mineral- price index rather than the more 
comprehensive all commodity group in this equation is that Canada is very 
poorly represented in ' the all commodity group except for the metals and 
minerals included in the metal and mineral group. 



Table V-1 

- ~ e ~ r e s s i o n  results of equation @.I), estimated over the period 1962-83. 

Coefficients ii T-values 

> 
Ca. 

I 

* signif icant at the 5 percent level using a two-tailed test. 



Durbin-Watson statistic undermines these results. Thus, there appears t o  be  some 

evidence in support of the hypothesis that the vesource sector experiences- a 

signif icant rise in i t s  output prices fo l lowing a r ise in the level o f  economic 

act iv i ty  in  the industrialized countries. Figure V-3 shows a close relationship 

between growth in the level o f  economic act iv i ty  as measured b y  the OECD - 

industriah production index and the growth o f  the resource sector in Canada. 

C; 
* +id A Resource Boom and Wages in the Resource Sector 
1' 

Like the demand for  basic raw materials, the demand fo r  labour is  also a 

derived demand. A change .in the product price generally leads t o  a shi f t  in the 

labow. The impact o f  a resource boom o n  wages in  the resource 

strated in the fo l lowing -figure. 

.. 
The point E, is the init ial equilibrium with Wo and No being the equil ibrium 

nominal wage and amount o f  labour demanded, respectively. Becuase o f  a shi f t  



Figure V-3 
Relationship between growth in the level of economic a@ity, 

in the -0ECD countries find the Canadian resource sector, 1962-83 

1 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 
1 Period 



in the demand fo r  resources, resource prices rise f rom Po t o  P,, as explained in  

the preceding section. Other things remaining the same, the demand curve for 

labour will shift t o  the right. As a result, a new equjlibcium occurs at point E, 

where W, and N, are the new equilibrium wages and employment. , + 
I 

However, a rise in nominal wages f rom W, t o  W, wi l l  not mean a rise in 

real wages i f  the' rise in general price level is large enlough t o  of fset  the rise 

in nominal wages. I t  is assumed here that during expansionary periods, resource 
4 

prices tend t o  rise faster than consumer prijces, and therefore, even wi th a rise 

. in consum& prices, the shift in demand- for  labour w i l l  be large enough to  more 
pi.. 

than cogpensate the dampening effect o f  a rise in  consumer prices on real - 
r 

wages. The net outcome of  this analysis is. that both nominal and real wages 

rise during economic expansion. The procyclical behaviour o f  wages in the 

resource sector is depicted in Figure V-5s. 

I t  should be pointed out here that i f  i t  is assumed that the initial 

equilibrium is at less than ful l  employment, then wages w i l l  rise rather slowly in 

the beginning. But as the boom persists and the economy moves toward a higher ' 

level of employment, wages wj$l rise faster. This particular feature of  the labour 

market can be incorporated in the present analysis by introducing a supp& curve 

which is concave upwxard. In such a case, the wage effect o f  the boom w i l l  be . 

further magnified. 

6 

'In this figure, the resource sector includes only forestry and mining because 
wage data are unavailable for agriculture and fishing and trapping. The correlation 
cogfficients o f  .380 and .248 for  the current period and one-period lag 
respectively were feu-nd significant at the f ive percent level. The value became 
statistically insignificant after that. 



Figure V-5 
Procyclical behaviour of output and wages in the Canadian 

resource sector, 1962- 

- - 

Period 



A Resource Boom and Wages i n  Rest of the Economy , 

{ .  
It ha; been shown that in the resource sector. bo th  real wages and quantity 

o f  labour demanded increase during economic expansion. Even at less than ful l  

! 
employment,  some o f  the additional labour demanded b y  the resource sector w i l l  

/ 

come f rom the rest o f  the economy. This is  referred t o  as the resource 

movement ef fect  in  the Dutch-disease literature. Before analy'ting the taxonomy 

o f  wages in rest o f  the economy, t w o  points  are wor th  mentioning here. First, 

the underlying assumption i n  the present analys 

between sectors. This assumption is made in fu l  

, is is  that the labour i s  mobi le  

I ..cognizance o f  the fact that at 

any given t ime,  there may exist some labour that i s  sector specif ic. Not  all - 

workers are ski l led miners and loggers at the same time. Second, i n  this study a 

drstinction is made between wage h e h a v i o u r  in the industrial (non-resource, 

non-service) sector and * i n  the service-producing sector. The behaviour o f  wages 

/ 

in  the industrial sector iS  i l lustrated in  the fo l low ing figure. 

Figure V-6 



In the above figure. EL i s  the in i t ia l  equilibrium with W, and No as the 

equil ibrium wage and quantity o f  labour demanded. As  a result of the resource 
% 

movement e f fec t ,  some laboui? has l e f t  which means an inward shift o f  the 

supply curve t o  SS, .  Wages rise t o  W, and employment fal ls t o  N, at' point E,. 

But now, the resource cost is higher because o f  the rise in  raw material prices. 

This means less resource per worker (assuming capital is  unchanged) and hence- , 

the marginal physical product 'of labour 'falls. Wi th product prices unchanged, this 

means a downward shi f t  o f  the labour derhand curve t o  DO, . Finally, du r~ng  

expansionary periods, the product prices w i l l  unambiguously increase. Therefore. 

the demand curve fo r  labour shif ts out t o  OD2 and there is a new equilibrium at 

E, w i t h  W, and N, being the equil ibrium wage and quantity o f  labour demanded 

respectively. ' 

, *- 

The net outcome o f  these shif ts in the demand and supply curves o f  labour 

is  not  readily obvious. I t  w i l l  very much depend on  the magnitudes of the 

shif ts,  the elasticit ies o f  the t w o  curves, and the amount o f  change In the 

product and the raw materlal prices. However, i t  seems reasonable to postulate 

the fol lowing. The net ef fect  on the level o f  employment I S  ~ndetermrnate. But 

even a net Increase in  the level o f  employment does not by  i tsel f  contradict the 

hypothesis, because i t  is the relative behaviour o f  employment and output and 

not the absolute cnange which IS relevant for  the purpose of the present 

investigation. However, the wage In the industrial sector 1s expected to rise as 

downward shif t  o f  the demand curve due to  the resource movement ef fect  1s 

l ike ly  t o  be smaller than the upward shift due . t o  the prlce e f fec t .  Moreover. 
- 

organized labour wour'd demand pari ty w ~ t h  wages In the resource sector. Thus, 

wages in the industrial sector would rlse In tandem wi th  a r lse in the resource 

sector. I n  other words ,  the resource sector seems t o  behave as the  wage-leader. 



I n  order t o  test whether there is  a signif icant relationship between the 

industrial wage and wages in the resource sector, wages i n  the manufacturing 

sector (WMAN), the construction sector (WCON), the ut i l i t ies sector (WUTL) as 

wel l  as the wages in the industrial sector as a whole (WIND) were regressed on 
e - 

wages in' the resource sectoY(WRES). The four equations are: 

WMANt=a ,+a lT+o,WRESt+Zo3iWRES t-i . . . ... (5.2) 

WCONt=,4,+P ,T+Q,WRES~+ZB~~WRES~ - ... ... (5.3) 

WUTLt=7,+f ,T+o,WRESt+Z7 3iWRESt-i . . . ... (5.4). 
j 

WINDt=6,+6,T+6,WRESt+Z63iWRESt - . . . ... (5.5) 

The current term in each equation has been kept free and the A lmon 

distributed lag method was applied only  on the lagged terms. A second degree 

polynomial w i th  a f ive period l a g  structure yielded the best results. No endpoint 

restrictions were Imposed on the parameters. A l l  *equations were est imated using 

a double log spec~f ica t ion  and therefore all c o e f f ~ c l e n t s  are also measures o f  

e last~cr ty .  The results are summarlzed In Table V-2a. L o o k ~ n g  at the table, the 

currer?t term in each \equat ion had produced the expected sign. However, the 

current term was statistically s i g n ~ f ~ c a n t  only in three o f  the four equations. 

More all lagged 'coefficients in each equatlon produced the expected - 

the exceptton sf the f i rs t  lagged term in equation (5.3) were 
1 

sra t~s t ica l l y  signif icant. Simi lar ly,  all long run coef f ic ients were signif icant at the 

f ~ v e  percent level. Thus, these results suggest that there js  a signif icant 
-9 

reiat~onshrp between wages In the resource sector and wages in the industrial 

sector, as postulated in  this study. But this is at best a partial test o f  the 

hupothests, as thls does not rule out the existence o f  a reverse causality. For 

t h ~ s ,  all four equations were reestimated b y  reversing the variables and b y  



Table V-2a 

Regression results of equations (52), (53), (6.4) and (5.6). estimatad over the 
period 1962-83. 

- -- 

T Equation (5.2) Equation (5.3) Equation(5.4) Equation (5.5) 

k 1 
. B  0.3 1; 0.30 i 0.089 0.2 19. 

0.1 lo' 
(2.18) 

Const .  

I? 
2 

* s i gn i f~can t  a t  the 5 percent  and **  10 percent l eve l s  us ing  a o n e - t a ~ l e d  
test.  T-values ace in parentheses.  



keeping all other specifications intact, The results are presented in Table V-2b. 

As the table reveals, both *equations (5.2) and (5.5) produced statistically 

insignificant long run coeffic-ients. Thus, the direction o f  the causality -seems to  

be consistent wi th the hypothesis both in case o f  the manufacturing and the 

industrial sectors. Equations (5.3) and (5.4). representing const ruct ionand uti l i t ies 

however, produced significant long run coefficients, signifying a two-way 

causation. However, it should be pointed out that the size o f  the long run 

coefficients is smaller- in both cases than in Table V-2a. On the basis o f  this 

comparison, one can argue that there is  sufficient support for  the hypotheses as 

postulated in this study. In other words, these results Seem to  provide some 

ev~dence in support of the contention that the wages in the resource sector lead 

wages in all segments of  the industrial sector individually as well  as 

collectively 

So far as the behaviour of  wages in the service-producing sector is 

concerned, two things were established in Chapter IV. First, the wage level in the 

servlce-producing sector is lower than the industrial composite wage. And second 

and more important, the rate of growth of wages in the service-producing sector 

i s  much slower than in the rest o f  the economy. As a matter o f  fact, the mean 

quarterly growth in the service-producing sector over the entire period 1962-83 

was only .425 percentage points compared wi th .637 percentage points in the 

industrial sector, and .723 percentage points in the resource septor. See Table 

Beside thls intersectoral asymmetry in the growth rates, there seems to  be 

an asymmetry o f  another kind. Since behaviour of  wages in different sectors of  

the economy during the expansionary and the contractionary periods is o f  special 

interest, the mean quarterly rates of growth o f  wages on an annualized basis for 

'4 



Table V-2b 

Regression results of equations (52), (5.3), (5.4) and (5.5), estimated with t h e  
variables reversed. 

T. Equation (5.2) Equation (5.3) Equation(5.4) Equation (5.5) 

Const .  0.822 3.92 1 1.168 1.678 

R -97 .92 .97 .96 

F r - va lue  497.03 203.40 490.87 4 15.72 

Rho 1 0.72 0.80 0.67 0.7 1 

s ign i f i can t  at t he  5 percent  and ** 10 percent  l eve l s  us ing  a one-tatled 
tes t .  T-va lues are in parentheses.  



various sectors during the two  phases of the business cycles were 

The iesutts are presented in Table V-3. The major points emerging 

computed. 

f rom this 

exercise are as follows. The wages in the goods-producing sector seem t o  have 

decelerated by  about the same margin as the industrial composite wage during 

the contractionary periods. Within the goods-producing sector, wages in . the 

re;ource sector displayed the smallest deceleration (-0.19) which is significantly 

Q 

less than the *industrial composite wage (-0.24). The manufacturing sector 

d~splayed a much larger deceleration (-0.44) than the industrial composite wage. 

However, the industrial sector wage as a whole showed a somewhat smaller 

deceleration (-0.33) than manufacturing but st i l l  larger deceleration than the 

industrial composite wage. When a comparison was made . w i t h  the 

service-producing sector, the asymmetry in wage behaviour became more acute. 

h .  
For example, the decelerat~on in the service-producing sector (-0.49) exceeded 

deceleration in any other sector. In fact, this deceleration was twice as much as 

for the industrial composite wage. When these calculations were made for the 

service-producing sector excluding transportation, the deceleration was even larger. 

l nduced Capital I nf lows and Structural Adjustment 

The issue o f  induced capital in f low was examined in Chapter II. However, 

the main arguments are recapitulated here, in order to  complete the discussion o f  
i 

the taxonomy of  structural change. In this thesis, i t  is proposed that capital 

inf low in a resource-based economy is by and large o f  an induced nature. The 

booming sector needs additional capital to  finance expansion. Part o f  this capital 

requirement is met by domestic sources, but some comes f rom outside the 

country. Furthermore, a sharp increase in real income in the rest of  the world 

creates additional supply of  investment funds. Foreign portfo.lios are readjusted 

and some of  the foreign funds f l ow  into the Canadian economy, especially the 



Table V-3 
a/ 

Asymmetric behaviour of r e a l  wages in major sectors during the buslness cycles, 
1962-83. 

4 

Major sectors Expansionary ~ o n t r a c t i o n a r ~  
periods periods 

Difference 

GOODS SECTOR: 

RESOURCE 

INDUSTRIAL - 2.82 2.49 -0.33 

Ind. comp. 1.86 1.62 -0.24 
-- 

When transportation was excluded f rom the service-producing sector, the 
annualized growth rate during the contractionary periods declined to  1.26 f rom 
1.77 during the expansionary periods, a deceleration o f  -0.51 percentage point. 

Source: Employment and Average Weekly Wages and Salaries, Stat. Can, cat. 
no. 72-002 



resource sector. This additional capital inflow ceteris paribus has a positive 

impact on the value o f  the domestic currency. An appreciati~&_cuuenc+dlurts the 

' tradeable sector of which the industrial, sector is an important part. The 

service-producing sector on the other hand, remains largely unaffected. To sum 

up, the balance of payments effect of a resource boom in, ,,7 a resource-based 
4 ..., . L -- 

economy is such that the share of the industrial sector in the national output is 

under constant downward pressure. 

There have been several contentions in this part of the thesis, and each has 

the potential of becoming a testable hypothesis. Some of these hypotheses have 

been subjected to preliminary investigation in order to verify the broad thrust of 

the issue. 

\ 
V-2 Theoretical Models of Structural Channe - 

In this section, a formal model o f .  structural change for a small open 

economy is derived. The model is essentially a two-sector general equilibrium 

model. Although the dichotomy between tradeable and non-tradeable sectors is 

questionable, it has been kept for expositional simplicity. Thus, there are Two 

product markets, one each for the tradeable and the non-tradeable sectors. It is 

assumed that non-tradeable prices are determined in the domestic market. The ' 

tradeable prices on the other hand, are determined in the international market. 

The model uses two tradeable prices, namely foreign and domestic. A small 

country assumption and the purchasing power parity postulate seem to make this 

distinction redundant. However, since the focus in this study is on the cyclical 

nature of the structural adjustment process, there is some justification fo r -  letting 



the t w o  tradeable prices t o  diverge in the short runb. 

Both the exchange rate and the interest rate are assumed t o  be exogenous. 

Similarly, the wages in the tradeable and the non-tradeable sectors are 

exogenously determined. In view o f  the crucial role that relative wages play in 

this model, the exogeneity o f  wages is a matter for  concern1. Finally. both 

-. 

foreign income and domestic government expenditures are assumed to  be 
/ 8 

exogenous, and therefore they are both shift  parameter^.^. 

Both the role o f  relative wages and government. expenditures in this model 

need further comment. Relative wages have been often cited as an important . 
cause for  the relative growth o f  the service-producing sector. This model intends 

t o  capture the structural role o f  relative wages.' This is also consistent wi th the 

Dutch-disease hypothesis where a resource boom leads to  an escalation of  wage 
D 

demands in the bozming sector. Although wages in other Sectors o f  the 
* 8 

economy tend to  rise in tandem, there is  an asymmetry in the rate of  increase 

across sectors. During the contractionary phase of  the business cycle, there is a 

------------------ 
Winters (1981) in his model o f  the export sector, makes the assumption that UK 
exports are differentiated both f rom the goods produced elsewhere in the world 
and f rom the goods produced in the. UK for the home market. This afsumption 
allows him to  postulate 'that the two  tradeable prices may d~verge. He also - 

mentions changes in corporate tax policies, long run economies of  scale and 
'learning by doing' which may cause a change in the relationship between export 
prices and prices in the home market. According t o  kim the export price wi l l  leg 
behind the cost price (aomestic tradeable price) because (1) exporters adopt 
historical cost price, ( 2 )  exporters fai l  t o  realize that competitor's prices have 
changed, (3) there may be some bureaucratic and technical rigidities, and (4) there 
are some administrative costs associated with the frequency o f  price changes. 

detei 

'The 
smal 

'An attempt t o  include separate labour markets in the model created some 
serious problems in working out the algebra and made the interpretation of  the 
coefficients very diff icutt. The labour market and the process of wage 

rmination was discussed in the first section of  this chapter. 

exclusion of  terms of  trade effect in this model is  consistent with the 
I country assumption. 

t 



similar asymmetry in  that some sectors show a higher degree o f  wage 

moderation than others. See Table V-3. for  some empirical evidence. 

The so-called Bacon-Eltis thesis, as explained earlier. tries t o  explain the 

relative growth o f  the service-producing sector in terms o f  expanding government 

expenditures. The inclusion o f  government expenditures in the present model is  

therefore intended to  test this hypothesis. 

. A  Model of the Goods Producing-Tradeable Sector 

In this section, a mathematical model for  the tradeable sector .  is derived. 

The exercise begins by separating the domestic sources o f  demand (D) f rom the 

foreign sources - o f  demand (F). Thus, the demand for  output o f  a given tradeable 

sector, i, is written as fol lows. 

Here, the domestic sources o f  demand (Di) consist o f '  consumption (Ci), 

investment ( I ; )  and government (G,). For simplicity, it is assumed that government 
I I 

expenditures are exogenous. The foreign source o f  demand for domestic output 

consists of exports (Xi) and (M.) denotes domestic demand for  foreign outputs. 
I 

Using this notation, the expression (1) is written as, 

) which is an identity. I t  is assumed that the components of  ( 2 )  are determined as 
/ u 

follows. 



- ci - f,CcDN, pNj, Pii) ... (2a) j=1 2..,n2 

li = f,(RN, PTi) ... (2-b) 

" I = f,(YFN P F i  PTi) ( 2 ~ )  

M. I = fr(YDN, PFis PTi) ... (2d) 

Gi = Go ... (2e), where 

YDN = domestic income in nominal terms, 

> 
'FN = foreign income in  nominal terms, 

P = non-tradeable prices, 
N j 

PTi = domestic trpdeable prices, 

PFi = foreign tradeable prices adjusted for  exchange rates, 

RN = nominal interest rate 

Using PTi as the 

fo l lows.  

numeraire, equations (2a) through (20)  can be wri t ten as  

... (3a) 

... (3b) 

... (3c) 

... (3d) 

... (3e), where 

RP Nj =P Nj / P T i  and RPFi=PFi/PTi 

For exposit ional s impl ic i ty ,  i t  is assumed that each of the func tions ( 3a )  

through (3e) can be wr i t ten i n  the fo l low ing linear forms. 



Gi = G o  ... (4e), where 

all coef f ic ients >0, and Ocrnl<al< 1 

The model is further s impl i f ied b y  combining equations (4c) and (4d) as, 

-c Y +c Y +c RP ... 
I F""CO 1 D  2 F  3 Fi 

(6), where 

all c i ts are impl ic i t ly  defined b y  (5) 

Now, expression (2) can be rewri t ten b y  col lect ing the appropriate terms 

f rom equations (4a), (4b), (4e) and (6) as fol lows. 

The fo l lowing is  the interpretation o f  the causal relationship o f  each 

variable in  equation (7). Domestic real income (YD) has t w o  opposing ef fects on  

the demand fo r  the tradeable output. First, i t  has a posi t ive e f fec t  through 

consumption manifested b y  the marginal propensity t o  consume (a,) and second, 

i t  has a negative e f fec t  through marginal propensity t o  import  (cl). However, the 

net ef fect  o f  domestic real income is expected t o  be .pos i t i ve  because, in  -the 

aggregate, the marginal propensity t o  import is almost always legs i n  absolute 

* 
terms than the marg~na l  propensity t o  consume. The formal  e x p r e s s i o n  (al-cl), 



therefore implHs that the net marginal propensity t o  consume domestic output is  
a - 

positive. Foreign real income (YF) is  expected t o  have a positive relationship 

because a rise in the foreign real income would, ceteris paribus, lead t o  a rise 

in demand for exports. The real interest rate (R) is  assumed to be negatively 

related t o  domestic investment demand and hence t o  the demand for tradeable 
.- 

output. 

The relative price variable (RPFi) affects the demand for tradeable output 

through net exports and i s  expected t o  have a positive relationship t o  the 

domestic tradeable output because a rise in the domestic price (PTi) relative to. 

the foreign price (PFi) would, ceteris paribus, lead to  an increased demand for 

imporfs and discourage exports. The other relative price variable (RP ) is also 
= N j 

expected t o  have a positive relationship with the demand for tradeable output. I f  

'Ti 
declines rela?ive to  P N j  the consumption demand for  tradeable chtput w i l l  

increase. 

Next, it is assumed that supply of tradeable output can be written in the 

fo l lowing functional form. 

(8), where 

* .  
WTi = nominal wages in the tradeable sector, 

Once again, using PTi as the\ numeraire, equation (8) can be written a:. a 

fol lows. 

? 

ST,= t(wTi, RP .)  .... (9) NJ 



The fo l low ing simple linear supply equation fo r  the sectoral output i n  the ' 

tradeable sector is  assumed. 

In equafion (10). the wage variable, 

a iise i n  tradeable wages would, ceteris 

o f  tradeable output. The relative price 

negative sign because a rise i n  the 

non-tradeable output, would mean a fa l l  

output should increase. 

(WTi) has a negative coef f ic ient  because 

paribus, lead t o  a decline i n  the supply 

variable (RP ), i s  expected t o  have a 
N j 

price o f  tradeable output 'relative t o  

in  RP and' hence supply o f  tradeable 
N j 

The equilibrium condit ion is given b y  the fo l low ing equation. 

Substituting (7) and (10) into ( l l ) ,  the e q u i l i b r i u m ~ r i c e  (RP ) and quantity 
N j 

(&Ti)  are solved in terms o f  all exogenous variables and y ~ f i e r ,  some D' 

algebraic manipulations the fo l low ing equation o f  the equil ibrium relative prices is -, 

obtained. 



Substituting equation (12) into equation (10). the equation o f  the equilibrium 

quantity is obtained as follows. 
I 

A careful examination of  equation (13) yields the fol lowing interpretation 

each of  the coefficients. The denominator in each ,term is identical and posit 

Therefore, the wage variable has a negative relationship with the equilibr 

0 f 

ive. 

.ium 

quantity. The domestic real income variable has a positive sign because ( a , - c , )  

is assumed to  be positive. The foreign real income variable has a pdsitive sign. 

Similarly, the real interest rate has a negative sign. And f inally, the relative price 

variable, RPFi, has a positive sign. Thus, equation (13) can be rewritten as 

fo l lows. 

(14), where 

all crts are implici t ly defined by (13) 

A Mode l  of the Service Producing- Non- tradeable Sector 

At t h ~  outset, i t  is assumed that the output of  the servtce-producing sector 

IS non-tradeable. However, there are f ive different sectors lumped together rn 

this broad classification. There are some sectors, say transportatton and finance 



which may have 

trade, community - 

some tradeable output, whereas some other sectors such as 

business and personal services, and public administration are 

basically non-tradeable.  o ow ever, conventionally all these sectors are treated as 

non-traaeable sectors. 

It is .assumed that the demand function can be written in the fol lowing 

implicit form: 

Again, using P as the numeraire, equation (15) can be written as Ti 

d = f(YD. RPNj) - ... (16).where 
Nj 

all variables are as previously defined. 

I f  it is assumed that the demand function for the non-tradeable output is . 
linear, the demand equation can be written in an explicit form as fol lows. 

Furthermore, it is assumed that the supply equation can also be written' in a 

l~near form as fol lows. 

,.. (1 8), where 

GX=government e~pend~itures deflated by PTi, 

and all other variables are the same as before. 



The rationale for  including government expenditure fo l lows f rom the 

Bacon-Eltis thesis. I t  is assumed here that government expenditure is biased in 

favour o f  the non-tradeable sector. Therefore, an increase in government 

expenditure would lead to  an increase in the supply of service sector output. The 

equilibrium condition is given by 

Substituting equations (17) and (18) into (19), the fol lowing equation of the 

equilibrium relative prices is obtained. 

Substituting equation (20) into (18), the fol lowing equation of the equilibrium 

output is obtained. 

The interpretation o f  equation (21) is relatively easy. Each term has the 

/' 
same positive denominator. Thus, the wage variable has a negative relationship 

because a rise in non-tradeable wages would generally lead to a fall in the 
. b 

supply of  non-tradeable output. Domestic real income and government expenditure 



both have a positive relationship with the equilibirum quantity. Simplifying 

- equation (21). the following equation is obtained. 

& = PO-B1WNj+p2YD + p3GX ... (22). where 
N j 

all B's are implicit ly defined b y  (21) 

. ' 

The Final Reduced - Form Equations 
. :> 

For ease of exposition, YD was treated as an exogenous variable and 

equations (14) and (22) were obtained. NQW, the model is closed with the 

following equation for YD. 

And now, from equations (14) and (22). the fol lowing equations are obtained. 

.> ,.. 
Q =h,-h,W +h Y + h,GX 

N j Nj D 
... (25). where 

- hn - n=0,1,2,3 % ,  

Therefore. after some simplification, equation (23) can be written as 

follows9. 

------------------ 
*For the sake of  simplicity, the subscripts i and j wi l l  be suppressed in the rest 
of the analysis. 



where A=l-9,-h2 

The denominator in each term on the right-hand side o f  equation (26), 

(1-9,-h,), is positive because (g,+h,) must be less than one. Therefore, equa t i ~n  
/ 

(26) can be writ ten as fo l lows where all 8's are positivelo. - 

=6' -6' W -8  W +6' Y -6' R+B5GX+O6RPF .... Y~ 0 1 T  2 N  3 F  4 (27) 

Substituting enquation 

e q ~ l i b r i u m  quantity in the 
4-4' 

(27) into (14) the final reduced-form equation of the 

tradeable sector is bbtained as fol lows. 

Now, defining RWT as a ratio of  tradeable to  non-tradeable wages, equation 

(28) can be rewritten as fol lows. 3 
) 

> 

d2 z 
Let ------ = k . < I ,  and 

2 ------ = I < 1  

Then, A = Zki(ali-c, i p Z l  jw, 

Or < T(ali-cli)+Zwli. since k., I. 41 
' 1  

Or < 1, and therefoie, A>O 



The same procedure is fol lowed t o  obtain the final reduced-form equation 

of the equilibrium quantity in the non-tradeable sector by  substituting equation 

(27)  into (22). 

Therefore, equation (30) can be rewritten as fol lows. 

A Model of Asymmetric Structural Change 

Although the two  final reduced-form equations (29) and (31) can be 

estimated to explain the performance o f  ,individual sectors, the main objective is 

to  derive a model which can explain the relative performance o f  various sectors. 

To do that, the- fol lowing four variables are arbitrarily defined t o '  represent 

structure. These variables are then used as the dependent variables in this study. 

RQT = 

R Q R  = 

RQI = 

RQM = 

OT ----- = ra t io ,  of  tradeable sector output 

ON to  non-tradeable sector output 

- ------ = ratio of resource sector output 

ON to  non-tradeable sector output 

I ------ = ratio of  industrial sector output 

Q~ 

to  wn-tradeable sector 

Q~ ----- = ratio of  manufacturing 

Q~ 

to  non-tradeable sector 

output 

A 

sector output 
output 



A s  the reduced-form equations (29) and (31) indicate, the behaviour of each 

sector's output is explained b y  the same set o f  variables namely. RWT. YF, R ,  

GX, and RPF I t  is reasonable t o  expect that the same set o f  variables would 

explain their relative performance also. Therefore, each o f  the above rat ios can 

be wr i t ten as some funct ion o f  those variables as f'bllows. 

RQT = f(RWT, YF. R. GX, RPF) ... (32) 

RQR = g(RWR. YF. R. GX. RPF) ... (33) 

RQI = h(RWI. YF, R, GX, RPF) ... 

RQM = k(RWM. YF. R. GX. RPF) ... (35) 
% 

Here, each one o f  the wage variables is the rat io o f  the wages in that 

sector t o  the wages i n  the non-tradeable sector as a whole. The relative wage 

variable would assume a negative relationship in each case. This is because a 

r ise in this variable would mean a cost disadvantage fo r  tradeable sectors v i s  a 

v i s  the non-tradeable sectors. A l l  other variables are as def ined earlier. 

Since the investigation o f  the asymmetric structural change during the t w o  

phases o f  the business cycle is o f  special interest, equations (32) through (35) 

can be estimated using a slope dummy variable defined to take a ,  value one 

during the' expansionary phase and zero during the contractionary phase. This w i l l  

help in  quantifying the asymmetric impact o f  one or all o f  the explanatory 

variables, as the case may be. 



CHAPTER VI  

AN EMPIRICAL ANALYSIS OF STRUCTURAL CHANGE 
I 

This chapter tests four models o f  structural change each wi th  the process o f  

structural change defined in a different way. Each definit ion is expected t o  

provide additional insights into the nature and causes of  structural change in the 

Canadian economy. In a broad sense, structural change is defined as a change in 

the relative shares of various sectors or groups o f  sectors in the economy. And 

therefore, a test o f  structural change must o f  necessity involve the measurement 

of  changes in sectoral shares over time. 

The four definitions o f  structural change used in this study are t hy  

following.* The first, a structural change is defined as a the ratio o f  

tradeable sector output to total output. Section VI-1 provides' a detailed 

discussion of  this model fol lowed by econometric testing o f  a relevant equatiog. 

Second, a structural change is defined as a change in the ratio o f  the resouke 

sector output t o  total output. Section VI-2 is devoted t o  discussion and 

estrmation o f  this model. Third, a structural change is defined as a change in 
, * 

the ratio of  industrial sector output t o  total output. Section VI-3 provides the 

detailed discussion of  this model fol lowed by an econometric estimation. Fourth, 

a structural change is defined as a change in the ratio o,f manufacturing sector 

output to  total output. Section VI-4 provides the details o f  this model and 

examines t k  results of the empirical testing o f  this model. Section VI-5 

provides results of  some additional empirical testing of  these models. And 

finally, Section VI-6 summarizes the main findings o f  the empirical investigation. 

,The above four definitions of  structural change yield the same set o f  ' 

structural variables as was used in Section IV-6. The formal model o f  structural 



change was derived in Chapter V, using the tradeable-non-tradeable dichotomy. 

This was adapted to  obtain equations (32). (33). (34) and (35). Although, these 

four equations can be estimated in their original forms. this is likely to 'g ive  a 

biased picture of structural change. For instance, -if output o f  a slow-growth 

tradeable sector is expressed as a proportion of output o f  a fast-growth 

non-tradeable sector, the resulting downward trend is bound to be sharper than if 

the numerator is expressed as a proportion of total output. Since structural 

change involves a change in sectoral share, it is appropriate to  analyze behaviour 
.- 

o f  output o f  a sector or o f  a group o f  sectors in relation to  total output. 

Equations (32), (33). (34) and (35) o f  Chapter V are therefore further adapted for 

estimation purposes. 

There are three objectives of these models. The first objective is to 

i d e n t i f y  ,. the-.'factors which may explain structural change defined in the .above 

four senses, and to  quantify their impacts. This is expected to  test the validity 

o f  the structural mode'l as developed in Chapter V. The second objective is to 
3 

f ind the time pattern of this structural adjustment processA by using an 
'4 

appropriate lag structure on the explanatory variables. 

The last two models deal more directly with the issue of deindustrialization, 

and hence they are o f  special significance. Therefore, the third objective is  to 

test the last two models for the asymmetric impact o f  - the relative wage 

variable, in the spirit of the ~utch-disease hypothesis. For instance, it is shown 

that the relative wage variable causes an asymmetric structural change during the 

two phases of the business cycle. This is accomplished by using a slope dummy 

variable to  account fbr the different impact of relative wages durrng the 

expansionary and contractionary phases of the cycle. 



&J & Econometric Model of $tructural Change; Tradeable Bettor Model 

Model Specifications 

The model to  be tested is the fo l lowing equation in double log form1. 

The definit ion o f  each variable and the appropriate choice o f  data is 

presented below. 

<%. 

PaT: This is the dependent variable which is defined as a percentage ratio 

of  output o f  the tradeable sector t o  total output. Gross domestic product in ' 

constant dollars has been used as the measure o f  output. I f  QTi stands for 

output of  the tradeable sector and GDP for total output, then 

PWT: This is the relative wage variable defined as a ratio o f  the average - 
weekly wages and salaries tn the tradeable sector t o  the industrial composite 

wage. Thus, i f  WTi is the real weekly wages and salaries in each o f  the 

tradeable sectors and CW is the industrial composite wage, then, 

------------------ 
'The double log specification has two  main advantages. First, the regression 
coefficients are measures o f  elasticities and therefore, can be directly compared. 
And second, the log transformation ensures that the residuals are normally 
distributed. Satisfying the normality condition is essential for  a valid hypothesis 
testing. 



A s  can b e  seen, the numerator is an average o f  only f i ve  sectors, although 

there are seven sectors included i n  the def ini t ion o f  the tradeable sector. This is 

because t ime series data on  wages and salaries for  agriculture and f ishing and 

&xitpplng are no t  available. I t  is  proposed that any r ise in this wage rat io would 

amount t o  a cost  disadvantage t o  the tradeable sector v i s  e vis the economy as 

a whole. Therefore, the sign o f  the coeff ic ient i s  expected t o  be negative. 

YF: This variable represents foreign real income. Even i f  the income - 
elast ic i ty o f  demand fo r  goods is  assumed t o  be  smaller than for  services, i t  is 

posi t ive nonetheless. Therefore, a r is ing foreign income would have a larger 

posi t ive ef fect  on the goods-producing sector than on  the economy as a whole 

because the la t ter  includes both the tradeable and the non-tradeable sectors and 

because the non-tradeable sector is assumed to  be unaffected b y  any change in 

foreign income. A r is ing foreign income would mean increased foreign demand 

f o r  Canadian goods. This is especially the case fo r  Canadian resource output, 

which is needed in increased quantities as industrial product ion in the western 

industrialized countr ies. expands. The increased demand for  Canadian exportables 

w i l l  provide an opportunity f o r  expansion and therefore the sign o f  the 

coef f ic ient  is expected t o  be posit ive. 

Real income o f  the OECD countries would have been an- appropr 

f o r  this variable. However, data fo r  the OECD countries are available 
7 

,iate choice 

only  f rom 

1971 onward. Therefore. the US real income has been used as the second best 

choice. This does not  appear unreasonable considering that about three-quarters 

o f  al l  Canadian trade is w i t h  the US. 

9 
R: This variable i s  the real interest rate and i s  being used as a proxy for - 

the real cost o f  capital. I t  is generally believed that the degiee o f  capital 



intensity as measured by the capital/output ratio is  greater in the tradeable 

sector than in the ion-tradeable sector. I f  this i s  assumed t o  be correct, then a 

rise' in the real interest rate wi l l  result in a relative cost disadvantage to  the 

tradeable sector vis a vis the economy as a whole. Therefore, the ;xpected sign 

o f  the coefficient o f  this variable is negative. The yield on long term 

government bonds deflated by' the GNP implicit price index has been chosen as 

the appropriate proxy for this variable1. 

PGX: As explained earlier in this thesis, the government- expenditures variable 

is expected t o  capture the so-called Bacon-Eltis effect. Government expenditure 

is considered expansionary in general. However, i t  is assumed here that the 

' effect of government expenditure is not uniform accross sectors: To be more 

specific, government expenditure is assumed to have a greater effect on the 

non-tradeable 

expenditure is 

correct, then 

output of the 

time. This 

sector than on the tradeable sector. This is because. government 

t i l ted towards the provision o f  services 3. I f  this assumption is 
.c 

the effect of  increased government expenditure on the ,ratio, of  

tradeable sector t o  total output is  expected t o  be negative over 

is because an increased government expenditure wi l l  have 

proportionately greater expansionary effect on the economy as a whole than on 

the goods-producing sector, as the former also includes service-producing 

------------------ 
'The series on real interest rate has been obtained by subtracting annualized . 
quarterly percentage change in the GNP deflator f rom the yield on long-term 
government bonds. 

'Commenting on Maddison (1980), Richard R. Nelson says, "In virtually all o f  the 
OECD countries, there have beer! sign'ificant increases in  the magnitude o f  overall 
government expenditures. The shift into the services and away . f rom 
manufacturing seems to  be in considerable part a consequence, o f  the growth o f  
government expenditures and the pattern that this growth has taken. This has 
been disguised in countries like the United States, and earlier in Britain, by  very 
large defense budgets, which were hardware manufacturing oriented. During recent 
years. i f  you identify increases in government expenditures in goods and services 
and try to trace where they have gone, you w i l l  f ind that the recipients are 
sectors like education and health-the service sectors" (1980, pp. 64). 



sectors. In  this model  

and services expressed 

the sum o f  federal and provincial expenditures on goops 

as a proport ion o f  GNP has been used as the m Y' asure 

o f  PGX. Thus, the, government t rans ferbayments  have been excluded. 

RPF: This i s  the relat ive price o f  tradeables def ined as a rat io of the - 
foreign price o f  tradeab1,e.s t o  the domestic price o f  tradeables4. Although thes 

postulate o f  purchasing power par i ty  is assumed t o  hold in  the long run, the 

t w o  tradeable prices are al lowed t o  diverge .in the short run. Any movement in  

the exchange rate enters the model through zits impact on  the foreign price o f  < 
tradeables. Thus, a r ise in  this rat io  would mean either increased exports or 

decreased imports  or both. In  any event, i t  is  expected t o  have a p o s ~ t i v e  
* 

impact on the domestic tradeable s-ector. Since the non-tradeable sector b y  and 

!arge is assumed t o  remain unaffected, the sign o f  the coeff ic ient o f  this 

variable is  expected t o  be  posit ive. 

However, the ro le o f  this va-iable in this model is more complex. This is 

because o f  an overlap between this ' re lat ive price and the other relative price 

(RPN). The latter is def ined as a rat io o f  the non-tradeable price t o  the 

domestic price o f  tradeables. Suppose for  instance, thar the price o f  

tradeables (RPF) r ises because the domestic price o f  tradeables fal ls. T h ~ s  should 

have a posi t ive ef fect  on the tradeable sector v i s  a v i s  the non-tradeable sector, 

as explained above. However, a fal l ing domestic price o f  tradeables would also 

mean a rise in 'rhe relative price o f  non-tradeables (RPN). ThiS means that the 
-e 

non-t radeable3ector  is  experiencing a k ~ n d  o f  price advantage. - A n d  dependtng on 

the relative strengths of the price elasticit ies o f  demand fqr  and supply o f  

non-tradeables, t h q e  may be a sh i f t  o f  resource; out o f  the tradeable sector 
1 

- ------------------ 
'A use of sector-specif ic relative prices would have been a more appropriate 
choice. However, for  reasons o f  pract ical i ty and simpl ic i ty,  construction o f  
sector-specif ic relat ive price variable has not been attempted here. 



and into the non-tradeable sector. 

I 

In  short, a r ise i n  the relative price o f  tradeables (RPF); due t o  a fa l l  in  

the dome i t i c  price o f  tradeables may o f fe r  greater advantage t o  the 

non-tradeable sector than t o  the tradeable sector. I f  this i s  the case, then the 

sign o f  the coeff ic ient o f  the relative price variable may actually be  negative. 

This also holds in the present case where the analysis i s  i n  terms o f  tradeable 

sector and tota l  output and not  in  terms o f  tradeable sector and non-tradeable 

sector gutput. This is because tGtal output is a sum tota l  o f  bo th  the tradeable 

and non-tradeable output. There i s  however, no a priori basis fo r  making a 

judgement on the sign o f  the coeff ic ient.  I t  is an empirical question wanting 
f 

further investigation in  order t o  ascertain the ro le o f  the t w o  relat ive prices on  

the structural adjustment process. Since the val idi ty o f  the present study i s  not  

dependent ,on this in  any signif icant way. such an investigation is not  undertaken. 

This however, may f o r m  part o f  the agenda for  future reseaich. 

The US wholesale price index adjusted for  the exchange rate has be,en used 

as the proxy fo r  foreign- price o f  tradeables. This is expressed as a rat io  o f  the 

goods component o f  the Canadian CPI. 

Results of Econometric Tests of Equation (6.1) 

The data used in  the est imation o f  equation (6.1) are quarterly observations. 

A l l  variables are in  real terms as explained in  the preceding section. This model 

and the other three t o  f o l l o w  were estimated over the period 1962-83. Thus, 

ihere were 88 observations on  each data series. The basic est imation procedures 

employed were those o f  ordinary least squares (OLS). However, generalized least 

squares (GLS) procedures were used whenever appropriate in  order t o  correct fo r  

the presence o f  Serial correlation in  the error terms. The model was est imated 

126 



using several specifications, However, a double l o g  f o r m  seems t o  have produced 

the besb'results. - The use o f  a double l og  fo rm has an added advantage in that 

it a l lows the interpretation o f  the coef f ic ients as measures o f  elasticities. For 

determining the t ime pattern o f  the adjustment process, the ~ l m o n  method of 

distributed lags was applied (Almon, 1965). Various lengths o f  lag w i th  different 

degrees o f  polynomial  were tried. Finally, a f i ve  period lag w i t h  a second degree 

... polynomial  w i t h  no  endpoint restr ict ions was selected. 

The results o f  the 

o f  this table reveals a 

F-value o f  52.34. There 

which was corrected by  

est imation are summarized in  Table VI -1 .  An  examination 

strong relationship, w i th  an adjusted R~ o f  .90 and a 

'\ 

was strong evidence o f  serial correlation in the data 

applying the method o f  generalized least squares (GLS). 

Looking closely,  each variable produced the expected sign on  the . l o n g  run 

coeff ic ients. A l l  f i ve  short run coeff ic ients o f  the relative wage variable had the 

expected sign and ?ere signif icant. The long run coeff ic ient also had the 

expected sign and was s ign~f icant  at the f l ve  percent level. The foreign Income 

variable produced somewhat mixed f ~ r s t  t w o  short run coe f f~c len ts  

had the expected stgn and were the f i ve  percent level. However. 

the last three short run coeff ic ients had the opposite sign, one of w h ~ c h  had a 

large t-value. However, the long run coeff ic ient had the expected sign and was 

also signif icant at the f i ve  percent level. 

The real interest rate variable also produced mixed results, as only three 

short run coef f ic ients had the expected signs, one o f  which was significant at 

the f i ve  percent level. However, none o f  the c o e f f r c ~ e n ~ s  w i th  the opDoslte s ~ g n  

had a large t-value. The long run coefficient had the expected srgrl and war, 

s ignif icant at the f i ve  percent level. The variable representing real government 

i . 

i 
expend~ture produced expected signs on  all but one short run coe f f~c ien ts .  And 

. 
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Table VI-1 

Regression results of equation (6.1), estimated over the period 1962-83. 

T PWT Y F R PGX RPF 
- i 

4 I * 
0 -0.242 0.32; -0.0 1 1 -0.024 0.006 

:oqsr.=7.C38 ~ ' = . 3 0  F=52.34 SE=.006 DW= 1.80 Rho 1 =:66 

s ~ g n ~ f l c a n t  at tne 5 percent anc * *  10 percent levels using a one-tailed 
'es ! .  T-values are I D  Darentneses. 



three o f  these short run coef f ic ients were signif icant at the f i ve  percent level. 

The long run coeff ic ient also had the expected sign and was signif icant at the 
I 

f i ve  percent level. A comparison o f  the relat ive wage and government 

expenditure variables reveals an interesting point. I t  seems that the ielat ive wage 

variable was more important than the government expenditure variable, judging b y  

the size o f  the long run elasticity. The signs on the relative price o f  tradeables 

were mixed and none o f  the coef f ic ients were signif icant. Id 

Since the equation was est imated in  a double l og  form, each .coefficient is 

a measure o f  elast ic i ty o f  the dependent variable w i th  respect t o  the independent 

variables. For instance, a long run coeff ic ient o f  -1.064 on the, relative wage 

variable would mean that fo r  each percentage point rise in  the relative wage 

there would be 1.064 percentage points  decline in the share o f  tradeables in 

to ta l  output. Thus, the relative wage variable w i t h  the long run coeff-icient o f  

-1.064, was the most  important variable in  the model. 

VI-2 & Econometric Model of Structural Channe: The Resource Sector Model - 

Model Specifications 
-- 

In this study the resource sector -has  been defined to include agriculture, 

f ishing and trapping, forestry and mining. This sector is postulated to  play a 

crucial ro le in  this thesis, mainly as a catalyst in the structural adjustment 

process. This is pr imari ly through the impact of a resource boom on the wage 

structure in various sectors o f  the economy. I t  therefore seems ~mpera t lve  t c ~  

examine how this mode; performs in explaining the behaviour o f  the resource 

sector over t ime. 



The model t o  be est imated is  once again the double log f o r m  o f  the 

fol lowing. 

As  can be seen. all variables w i t h  the exception o f  the dependent variable 

(PQR) and the 'relative wage "ariable (PWR), remain exactly the same as before. 

The t w o  new variables are def ined as fo l lows.  

PQR: This is a percentage rat io  o f  the resource sector output t o  tota l  

output. I f  QRi stands for' output o f  each o f  the resource - sectors, and GDP for  

to ta l  output, then 

za/ I - 

PQR = ------ x 100 
GDP 

PWR: This is the relative wase variable def ined as a rat io  o f  the average - h 

weekly wages and salaries in the resource sector t o  the industrial composite 

wage. Thus, i f  WRi is the weekly wages and salaries in the resource sectors and 

CW as the industrial composite wage, then 

The numeratdr in the above rat io  has a divisor o f  only  t w o  because data 

on wages and salaries fo r  agriculture and f ishing and trapping are not available. 

The denominator is the same as before. The expected sign o f  this variable is  

negative, because a r ise in  this rat io  would, ceteris paribus, af fect  the resource , 

sector adversely v i s  a v is  the economy as a whole. 



Results of Econometric Tests of Equation (6.2) 

Equation (6.2) was estimated using a modi f ied def in i t ion o f  the resource 

sector. For the reasons explained in Chapter IV, agriculture, f ishing and trappirig 

were excluded f rom this definit ion. The Almon method o f  distributed lags w i th  a 

second degree polynomial  produced the best results. A l l  other specif ications were 

the same as i n  equation (6.1). The presence o f  serial correlation in  the error 

terms warranted use o f  the generalized least squares method. The results o f  the 

est imation are presented in Table VI-2. The model performed we l l  w i th  an 

adjusted R~ of  .34 and a F-value o f  3.96. The relative wage variable produced 

mixed signs. And only  one o f  the short run coeff ic ients was signif icant at the 

ten percent level. The long run coef f ic ient  had the expected sign but was  not 

signif icant. The foreign income variable produced mixed signs and neither the 

short run nor the long run coef f ic ients were signif icant. Simi lar ly,  the real  

interest rate. variable produced mixed, signs, w i th  only  one o f  the short run 

coef f ic ients being signif icant. The long run coeff ic ient had the expected sign but 

was not  signif icant. The variable representing government expenditures produced 

a l l  expected signs, but only  t w o  o f  the f ive.  short run coef f ic ients were 

signif icant. The long run coeff ic ient also had the expected sign and was 

signif icant at the f i ve  percent level. The relative price variable had all negative 
"3 

signs and four o f  the f i ve  short run coeff ic ients were significant. And so was 

the long run coeff ic ient.  

In another experiment, the same model w,as estimated' b y  replacing the US 

reai income wi th  the OECD Index o f  Industrial production as a p.roxy jor foreign 

rea i  income. The rationale for  this experiment was thls. Since the output o f  'the 

resource sector is used as an input in  industrial production, any rise or fal l  in  

industrial production in the OECD countries would have a direct bea r~ng  on the 



Table VI-2 
- .  

Regression results of equation ( 6 2 ) ,  estimated over the period 1962-83. 

T PWR Y F R PGX RPF - 

2 Const.=7.687 . R =.34 F=3.96 SE=.030 DW= 1.99 Rho 1 =.85 

slgntfrcant at the 5 percent and ** 10 percent levels using a one-tailed 
test. T-values are in parentheses. 



demand for  the resource sector output. Thus, the OECD index o f  industrial 

production appears 'to be a more appropriate proxy for  foreign real income. This 

experiment did not change the R' or 'the F-value i n  any significant way. . 
However, the foreign income variable showed a marked improvement in its 

performance. I t  produced one short run coefficient significant. The long run 

coefficient also had the correct sign and was significant at the f ive percent 

level. 

Mode/ Specifications 

I 

The phenomenon o f  deindustrialization in the Dutch-disease f r ~ m e w o r k  is 

defined as the declining share of the industrial sector in general, and of the - 

manufacturing sector in particular, in national output and employment. Therefore. 

the industrial sector model of  this section and the manufacturing sector model 

of  the fol lowing section assume special importance in this study. The model in 

this section deals wi th the process of deindustrialization in the f irst sense, while 

the fol lowing section deals with the process of deindustrialization in the second 

sense. The model to be estimated is the double log form of  the following. 

In this model, the two new variables are defined as fol lows. 
\ 

POI: This is the dependent variable, defined as a percentage ratio of  the - 
industrial sector output t o  total output. If Ql i  represents output in each sector i .  

rn the tndustrial sector. then 



"I i 
POI = ------ x 100 

GDP L 

PWI: This is  the relat ive wage variable defined as a rat io  o f  average wages - 
and salaries i n  the industrial sector t o  the industrial composi te wage. That is, i f  

Wli stands fo r  the wages i n  the industrial sector and CW f o r  the industrial 

composite wage, then , 

The numergtor has a divisor o f  three because there are three' sectors 

included in the def in i t ion o f  industry, namely manufacturing, construction and 

uti l i t ies. The expected sign o f  this variable is  negative fo r  the reasons explained 

earlier. 

Results of Econometric Tests of Equation (6.3) 

Equation (6.3) was estimated w i th  exactly the same specif ications as 

equations (6.1) a n d  (6.2). The results o f  the regression j%nalysis are summarized in 
i 

Table V1-3. Examination o f  the results suggests a good f i t  o f  the equation w i th  

an adjusted R' o f  .58 and a F-value o f  8.97. The relat ive wage variable 

produced the expected signs. However, only  t w o  o f  the short run coef f i t ien ts  

turned out significant. The long run coeff ic ient also had the expected sign and 

was signif icant at the f i ve  percent 

mixed signs. Three o f  the short run 

one was signif icant at the f i ve  

level. The foreign income variable produced 

coef f ic ients had the expected signs, but only  

percent level. Only one o f  the short run 



Table VI-3 " 

Regression results of equation (6.3), estimated over the period 1962-83. 

.~. 

T PWI Y F R PGX RPF 

Const.=5.339 ~ ~ = . 5 8  F=8.97 SE=.008 DW=2.0 1 Rho l=.77 

signi f icant at the 5 percent and ++ 10 percent levels using a one-tai led 
test. T-values are in parentheses. 



coeff ic ients which hbd opposite signs had a large t-value. The long run 

coeff ic ient however, had the expected sign and was s ign i rkant .  at  the f i ve  

percent level. The interest rate variable produced four short run coef f ic ients w i th  
r - '  

expected signs. However, neither the short run nor the long run coef f ic ients were 

srgnificant. The variable representing government expenditureg produced four 
, 

coeff ic ients w i t h  expected signs, all o f  which were signif icant at the f i ve  percent 

level. The long run coeff ic ient also had the expected sign and, was signif icant at 

the f i ve  percent level. The relative price variable produced mixed si,gns w i th  none 

o f  the coeff ic ients be ing  significant. 

V1-4 & Econometric Model of structural Change: The Manufacturing Sector Model - 

Model Specifications 

Quite o f ten  deindustrialization is def ined i s  the decline i n  the relative size 

of the manufacturing sector. This sector is o f ten  considered as the most  

dynamlc sector, and is byd  far the largest sector i n  the Canadian economy. The 

model IS tested using this def in i t ion o f  structural change t o  see whether the 

baslc model as developed in this study is broad enough in scope o f  i ts 

application to  a l low a test o f  structural change at a f iner level o f  

disaggregation. 

The model to  be estimated is  the double log f o r m  o f  the fo l lowing.  

In th i s ,  model, the two new var'iables are def ined as fo l lows.  



PQM: This i s  the dependent var iable def ined as a ra t io  o f  the manufacturing - - 
sector  output t o  to ta l  output. That is, 

PWM: This i 

GDP 

s the re la t ive w a g  

x 100 

e variable d 

wages t o  the industr ia l  compos i te  wage. That is, 

Results of Econometric Tests of Equation (6.4) 

a ra t io  o f  manuf acturing 

.The theoret ical  relat ionship be tween the dependent variable (PQM) and each 

o f  the independent var iables remains the same as in  the prev ious models.  Once 

again, equat ion (6.4) was  est imated in exact ly the same way  as the previous 

equations. The use o f  the double l o g  f o r m  produced the best results. Simi lar ly.  

the A l m o n  method  o f  distr ibuted lags w i t h  a second degree po lynomia l  w i t h  n c  

endpoint  rest r ic t ions was  applied. The results o f  the regression analysis are 

summarized in  Table VI-4. 

Examinat ion o f  the table reveals a gooc; f i t  o f  the equation w i t h  an 

adjusted R~ o f  .48 and a F-value o f  6.30.' The relat ive wage variable y ielded 

four  o f  the f i v e  short run coe f f i c ien ts  w i t h  the expected signs. However.  on ly  

t w o  o f  the short run coe f f i c ien ts  were  signi f icant at the ten percent level .  

Al though, the last per iod  lag produced an opposi te  sign, the t-value was smal l .  

The !ong run coe f f i c ien t  had the expected sign but was  no t  s ign i f icant .  Al though ,  

ahe long  run coe f f i c ien t  was no t  s igni f icant,  the size o f  the coef f ic ient  was 



Table VI-4 

Regression results of equation (6.4), estimated over t_@ period 1962-83. 

- - 

T PWM Y F R PGX RPF 

Const.=6.206 R2=.48 F=6.30 SE=.O 1 1 DW= 1.86 Rho 1 =:80 

s~gnificant at the 5 percent and ** 10 percent levels using a one-tailed 
test. T-values are in parentheses. 
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larger than coef f ic ient  o f  any other variable i n  the model. The foreign' income 

variable produced mixed signs. The f i rs t  two-short  run coeff ic ients had the 

expected signs and were signif icant at the f i ve  percent level. Only one of the 

short run coeff ic ients w i t h  opposite sign also had a large t-value. The long run 

coef f ic ient  had the expected sign and was significant at the f i v e  percent level. 

The real interest rate variable produced mixed results, w i t h  none o f  the short run 

coef f ic ients being signif icant. The long run coeff ic ient h a d  the opposite sign w i th  

smal l  t-value. The variable representing government expenditures produced .all 

expected signs, ' w i t h  four o f  the short run coeff ic ients being signif icant at the 

f i ve  percent level. The long run coeff ic ient also had the expected sign and was 

signif icant at the f i ve  percent level. The relative price variable had mixed signs, 

but neither the short run nor the long run coeff ic ients were signif icant. 

. . 
VI-5 Reslrlts of Additional Tests of the Econometric Models - 

In this sectioq, results o f  t w o  additional tests o f  the structural models are 

reported. First, all four equations were reestimated using annual data and w i th  no 

lag on the explanatory variables. These results are presented in Table VI-A. And . 

'second, f o r  the reasons t o  be expl'ained later, the last t w o  equations were 

reestimat& using a dummy variable, assumed t o  take a value one 'during the 

expansionary and zero .. during the contractionary phases o f  the cycle. I n  both 

cases, the equations were estimated using double log specif ications. The results 

o f  these est imations are presented in  Tables VI-3A and VI-4A. 
C 

Looking at Table VI-A, all four equations seem t o  have produced strong 

results. Equation (6.1) representing the tradeable sector model,  had an adjusted R 
2 

o f  .97 and a F-'value o f  139.20. The relative wage. foreign income, ~nteresr rate 



Table VI-A 

Regressiota results of equations (6.1), ( 6 2 ) ,  (63) and (6.4), estimated over-' the 
period 1962-83; 

- - - - - - - - - - - 

Var~ab les  Equat ion (6.1) Equat ion (6.2) Equat ion (6.3) Equat ion (6.4) 

** 
Relative wages - 1 .067 - -1.652 -0.576 - 1 .078 

(-3.08) (-5.89) (- 1.57) (- 1.94) 

For. i ncome 0.28; 0.26 7 0.29; 0.30 ; 
(7.12) ' (1.91) (3.20) (6.28) 

** 
Interest  rate -0.007 -0.03 1 -0.006 -0.005 

(- 1.76) (- 1.54) (- 1 :20) (-0.72) 

Govt .  exp. -0.182 -0.141 -0.279 -0.440 
(-3.56) (-0.59) (-3.66)* (-6.52) 

Relat ive pr ices -0.032 - -0.488 -0.067 . -0.046 
(-0.70) - (-2.02) (-0.92) (-0.52) 

Constant 6.792 9.694 4.510 6.605 

DVV 

Rho 1 

s ~ g n i f i c a n t  at the 5 percent and ** 10 percent leve ls  using a' one-tai led 
test .  T-values are i n  parentheses. 



and government. expenditure var iables had the expected signs and their 

coe f f i c ien ts  were  s igni f icant at the f i v e  percent level. Equat ion (6.2) represent ing 

the resource sector m o d e l  had an aajusted R~ o f  -89 and s ~ l v a l u e  o f  36.00. A l l  

variables, w i t h  the except ion o f  government  expenditure produced s ign i f icant  

coef f ic ients .  Equation (6.3) represent ing the industrial sector mode l  had an 

adjusted R~ o f  .77 and a F-value o f  14.69. The re la t ive wage. fo re ign  income 

and government expenditures variables produced s ign i f icant  coe f f i c ien ts .  Similarly, 

equat ion (6.4), represent ing the manu5acturing sector mode l  had an adjusted R~ of 

.83 and a F-value o f  22.18. A n d  l ike  equation (6.3), re la t ive wages, f o r e ~ g n  

income and government expenditures variables produced s ign i f icant  coe f f i c len ts .  

The t w o  impor tant  po in t s  that seem t o  emerge f r o m  this experiment are the 

fo l low ing .  First ,  the re la t ive wage,  and fo re ign  income variabtes produced 

s ign i f icant  coe f f i c ien ts  In all four  models .  And  second, the re la t lve wage varlable 

turned out t o  be the s lngle m o s t  Impor tant  explanatory variable In all four 

mod@s; judglng b y  the size o f  the coef f ic rents .  
s-, .- 

,. Structural change and ~ s y m m e t r i c  Impart of Relative Wages 

$ - .  

The asymmetric s t rucpra t  Impact  o f  the re la t ive wage varrable durrny the 

t w o  phases o f  the buslness cyc le  has been the major theme runnrn.; through this 

study. I t  i s  therefore ~ m p e r a t i v e  t o  elaborate t h ~ s  prJint further. I t  has been 

postu la ted that wages in the rest  o f  the economy tend t o  m o v e  In tandem w ~ t h  

the wages in  the resource sector.  Thds, whenever wages  r lse rn the resource 

sector in tne wake o f  ar: exogenous resource b o o m ,  wages ~ r i  rhe rndustrfai 

sector also tend t o  r-ise. T h e ' s t r u c t u r a l  i m p l i c a t ~ o n  o f  t h ~ s  IS as folla%.ws. The  

wages in  the industrial sector r ise much faster than in the non-traaeable sector .  

thereby sqeezlng the rnaustrial sector.  f h ~ s  relatrve labour cost  d~sadvan tage  rr iaj ,  



however, be  part ial ly o f f s e t  b y  the pos i t i ve  influence exerted by the expansionary 

forces o f  the business cycle. Therefore, the re lat ivg wage variable i s  expected t o  

y ie ld  a negative but smal l  coef f ic ient  during the expansionary phase o f  the 

business cycle. 

The 'scenario during the contract ionary periods, however, is  complete ly  

di f ferent.  The wage rate i s  expected t o  decelerate somewhat faster in the 

non-tradeable' sector than in  the industrial sector. This, coupled w i th  the negative 

influence o f  the contract ionary forces o f  the business cycle, may cause the 

industrial sector t o  decline faster than the non-tradeable sector. Therefore, the 

relative wage variable is  expected t o  y ie ld  a large negative coef f i c ien t  during the 

contractionary phase. This conclusion also holds when the analysis--/s carried out 

in terms o f  the tradeable sector vs. the economy as a whole rather than in 

* 
terms o f  tradeable vs. non-tradeable sectors5. 

Model Specifications 

e" 
Because o f  the importance o f  this asymmetr ic structural e f fec t  o f  the 

" .  
relat ive wage variable, the industrial and the manufacturing sector models were 

tested using a dummy variable, D, which takes a .va lue one fo r  the expansionary 

phase and zero for the contract ionary phase. Thus, the t w o  models t o  be 

est imated are the double l og  fo rms  o f  the fo l lowing.  

p a l t =  B,,+,B,D-ZB .PWI + Z B ~ ~ P W I D  . + Z B ~ ~ Y F  . 21 t-l t-l t-l - 1  . 
. --.,---<------------ 

S o m e  evidence o f  these d i f f e r e n t ~ a l  g rowth  rates during the t w o  phases o f  the 
business cycle was presented in Sect ion IV-4 o f  Chapter IV. In particular, i t  was 
shown that during the expansionary phase o f  the business cycle, the industrial 
sector outper formed the economy b y  a smal l  margin o f  .12 percentage points. 
During the contract ionary phase o n  the other hand, the economy outper formed the 
industrial sector b y  a margin o f  .49 percentage points. Thus, over the entire 
cycle, the industrial sector o n  average grew at a rate .19 percentage po in ts  
be low the economy. causing a deter iorat ion i n  the relat ive size o f  this,,sector. 



Both equations . 
dummy ,and a slope 

(6.3a) &nd (6.4a) were estimated using both an intercept 

d u m m y -  on  the relative wage variable. The A lmon method o f  

disaributed lags w i th  a second degree polynomial produced the best results. No 

endpoint restr ict ions were imposed on the parameters. Due t o  the presence o f  

serial correlation in the error terms, the equations were re-estimated using the 

genyal ized least squares method. The results o f  the regression analyses are 

summarized in  Tables 

Results of Econometric 

VI-3A and, VI-4A. 

1 
Tests of Equations (6.3aI and l6.4a/ 

Examination o f  Table VI-3A suggests a good f i t  o f  equation (6.3a). Although 

the adjusted d2 of  .02 was small. the F-value o f  3-99 was signif icant at the 

' f ive percent level6. A l l  variables produced the expected signs on the long run 

coeff ic ients. During the contractianary phase of the cycle, the relatlve wage 

variable produced correct signs on all short run coef f ic ients as wel l  as on the 

long run coeff ic ient.  However, only  t w o  o f  the short run coeff ic ients were 

significant. The long run c o e f f ~ c i e n t  was also slgnif lcant at the f l ve  percent 

level. The short run coef f ic ients o f  this variable for  the expansronary phase also 

pro5uced the expected signs on  three o f  the f ~ v e  short run coefficients. Thrs can 

b e  checked by tak!ng the difference between values in colu'mn four and the 2 
corresponding values In column three. Thus, as expected the srze o f  the 

------------------ 
-&Slnce the equatron has beer? estimated uslng GLS, the slze o f  the adjusted R 

2 

has l i t t le  use as a measure o f  goodness o f  f i t .  



Table VI-3A 

Regression results of equation (6.3a), estimated over the period 1962-83. . 

- - - - - - - - - - 

. T D ' PWI PWlD Y F 9 R PGX RPF 

srgnif~cant at the 5 percent and ** 10 percent level: using a one-tailed 
test. T-values are in parentheses. 



coef f ic ients were smaller in  absolute size during the expansionary phase than in 

the contractionary phase. I t  means that the relative wage variable had an adverse 

structural e f fec t  both during the expansionary and the contractionary phas,es o f  

the business cycle, but the ef fect  was more acute during the contractionary 

periods. The absolute size o f  the long run coeff ic ient was also smaller w i th  a 

negative sign as expected. 

Three o f  the f i ve  short run coeff ic ients of1 the foreign income variable 

yielded expected signs, w i th  t w o  being significant at the f i ve  percent level. The 

long run d,oefficient also had the expected sign and was signif icant at the f i ve  

percent level. The f i rs t  four short run coeff ic ients o f  the real interest rate 

variable had the expected signs'. However, neither' the short. run nor the long run 

coef f ic ients were signif icant. The f i rs t  four short run coeff ic ients o f  the 

government expenditure had the expected signs and were signif icant. The last 

coef f ic ient  had the opposite sign w i th  small t-value. The long run coeff ic ient 

also had the expected slgn and was significant at the f ~ v e  percent level. The 

relative price o f  tradeabies produced mixed signs. However, neither the short run 

nor the long run coeff ic ients were signif icant. 
\ 

Examination o f  T a b l e g - 4 A  reveals a good f i t  o i  equatldn (6,4a), w ~ t h  an 

adjusted R' o f  .50 and a F-value o f  5.22. A l l  coef f ic ients o f  the relative wage 
-, 

4 , ' 

variable produced negative s ~ g n s  during the-. contractionary pe r~ods .  as expected 

Three o f  the f i ve  short run coef f ic ients turned out t o  be signif icant. The long 

run c o e f f ~ c ~ e n t  also haa t h e  expected sign a n d  was s ~ g n ~ f ~ c a n t  at the f ~ \ t e  
I 

percent level. The shor; run coefficients during the expanslonary phase were 

negative but smaller t han  in the contractionary phase In case of the f~rst four 

periods. This can be checked by t a k ~ n g  the di f ference between the values In 

columns three and four. The long run coeff ic ient also had the negative srgn and 



Table VI-4A 

8. 
Regression results of e ed over the period 1962-83. 

T D PWM PWMD Y F R PGX RPF 

stgnrf~cant at the 5 percent and ** 10 percent levels using a one-tailed 
t e s t .  T-values are in parentheses. 



was smaller i n  absolute size than during the contractionary periods. The smaller 

absolute size o f  the coef f ic ients during the expansionary phase indicates that the 

structural e f fec t  of  ~ e l a t i v e  wages was more acute during the contractionary 

phase o f  the cycle than in  the expansionary phase. 
. . 

The foreign income variable produced mixed signs. the f i rst  t w o  short run 

coefficient's had the expected signs and were signif icant. The last three 

coef f ic ients had the opposite signs, one of  which had a large t-value. However, 

the long run coef f ic ient  o f  this variable had the expected sign and was 

signif icant at the f i ve  percent level. The interest rate variable had m i b d  signs, 

but neither the short run nor the long run coef f ic ients were signif icant. The 

variable representing government expenditures also had the expected signs, w i th  

the f i rs t  four being signif icant at the f i ve  .percent level. The long run, coeff ic ient 

also had the expected sign and was signif icant at the f i ve  percent leval. Finally, 

the relative price variable had mixed signs, w i th  only one short run coeff ic ient 

being signif icant. The long run coefficient had the expected sign but was not 

signif icant. 

VI-6 Sum~nary of Results - 

The following I S  a -brief summary o f  the major f ind~ngs.  Flrst, the model of  

structural change as developed rn Chapter V appears to be qulte general in 

character. It al lows e m p ~ r ~ c a i  testing o f  structural adjustment- processes under a 

/' > 
broad range o f  deftni?rons and at d l f f e ~ e n t  levels o f  'dts~gregstton. Four such 

oefinrt lons o f  structural change were tested, one each for  the tradeable, resource. 

lndustriai ar;d the manufacturing sectors. Each model produced sa t~s fac tory  results. 

judging b y  the usual stattstical standards. Second, all key explanatory variables 
v 



b y  and large performed 

the Canadian eccnomy. 

well in explaining the process of structural adjustment in 

Of the f i ve  explanatory variables, the relative wage 

variable is  o f  crucial importance as i t  is mainly through the wage e f fec t  that 

structural change is  proposed t o  take place in  a resource-based open economy 

like Canada. The strong performance o f  the relative wage variable lent support t o  

this hypothesis. 'This was also in accord w i th  the basic tenets o f  the 

Dutch-disease hypothesis. The use o f  a dummy variable in  . t he  last t w o  models 

captured the asymmetric ef fect  o f  the wage variable during the t w o  phases o f  

the business cycle. 

There are however, some imperfect ions in the data which may have biased 

the results. The t ime series data on weekly wages and salaries fo r  agriculture. 

f ishing and trapping were not available. This may have distorted the numerator in  

the relative wage variable in equations (6.1) and (6.2). For instance, the [elative 

wage variable in the f i rs t  model was based on only f ive sectors i n  the 

numerator instead o f  seven. Depending on whether the average o f  the missing 

series in the numerator is larger or smaller than the average o f  the f ive sectors 

actually used, the relative wage variable would be biased downward or upward. * 
And therefore, the coeff ic ients would be biased downward or 

Third, the variable representing government expenditure 

In the model. To be more precise, the long run coeff ic ient 

significant f in nrne o f  the ten estimations carried out. I f  

upward. 

also performed 

o f  this variable 

it is  accepted 

wel l  

was 

that 

government expenditure is biased towards the nm-tradeable sector as government 

gets ~ncreasingly involved in the provision o f  services, and that as government 

expands, so does the size o f  the bureaucracy, then the strong performance o f  
. 

this variable may; be ci ted as an evidence in support o f  the Bacon-Eltis thesis. 

However, the relative wage variable remained one o f  the most important 



variables. as it produced long run coefficients which were signif icant in sight 

estimations. Moreover, the size o f  the long run coeff ic ients was larger than any 

other variable in  nine 

Fourth, real. foreign income is  another variable which produced significant 

coef f ic ients nine t imes out o f  ten. This result is  also not surprising considering 

the open character o f  the economy. The real interest rate seemed t o  'rank fourth 

in terms of performance as it signif icant long run coeff ic ients in three 

out o f  ten estimations. The relative price variable seemed to rank last as it 

produced mixed results in  most o f  the cases and the coeff ic ients .were 

signif icant only in  t w o  o f  the ten estimations. The mixed performance o f  this A 

f ,  

% 

variable was consislent w i th  the explanations provided earlier in  this chapter. 



CHAPTER VII 

CONCLUSIONS AND POLICY IMPLICATIONS 

One o f  the most  signif icant developments in the wor ld  growth pattern has 

been the increasing share o f  the service-producing sector. This has come t o  be 

known as 'servicization'. However, whi le  this process has been Consistent w i th  a 

r is ing share o f  the industrial sector in  the developing countries, in  the 

industrialized countries, there has been a simultaneous decline i n  the share o f  the 

industrial sector. This declining trend is  referred t o  as 'deindustrialization'. Unlike' 
i 

'deruralization' which meant a shi f t  . o f  resources f r o m  less dynamic t o  more 

dynamic sectors o f  the economy during early years o f  development, this recent 

trend is raising some concern. 

The present study began w i th  an overview o f  the current literature on  this 

subject, which can be classif ied in to t w o  broad categories. The f i rs t  category 

emphasizes forces operating on the demand side, whi le the second emphasizes 

forces operating on the supply side. The t w o  main strands o f  thoughts belonging 

t o  the f i rs t  category are represented by the secular trend v iew and the so-called 

Cambridge view. The secular trend v iew suggests that countries f i rs t  industrialize 
2" 

and then develop into post-industrial societies. This transit ion amounts t o  society 

reallocating available resources according t o  changing preferences. The Cambridge 

v iew suggests that the real cause l ies in  the growing inabi l i ty o f  the export 

sector t o  pay for r is ing imports. The t w o  main strands . o f  thoughts in  the 

second category are represented b y  the Bacon-Eltis v iew and the Dutch-disease 

view. The Bacon-Eltis v iew suggests that the rapid expansion o f  the public 

sector causes the manufacturing sector t o  shrink as resources move out o f  this 

sector. The Dutch-disease v iew on  the other hand, suggests that a s u d d e ~  boom 



in one o f  the basic sectors leads t o  a movement of resources away f r o m  the 

manufacturing sector because o f  the direct resource movement and spending 

effects. 

The principal arguments put forward in  this study can be summarized as* 

fo l lows.  A n  export b o o m  is  demand-induced in the sense that whenever there is 

an upturn in the major western economies, the demand fo r  exports o f  Canadian 

natural resources increases. The increased prof i t  potent ial  creates an atmosphere 

fo r  higher wage demands in  the resource sector, fo l lowed b y  similar wage 

demands in  the rest o f  the economy. Moreover, the expanding resource sector 

draws in  addit ional labour and capital f r o m  other sectors- a resource ,movement 

ef fect .  In  addition, an increased p ro f i t  potential may attract foreign capital w h ~ c h  

puts upward pressure on the domestic currency. Rising exports means an 

improvement i n  the trade balance which, ceteris paribus, would lead to  further 

appreciation. Since resources constitute baGc raw materials for the industrial 

sector, and since a demand-induced export boom means higher prices of these 

raw  materials, there is a further increase i n  the cost o f  production in the 

industrial sector. As a consequence. the 'industrial sector is squeezed between the 

r ls ing cost o f  labour and raw materials on  the one hand, and appreciation of the 

domestic currency. on the other. 

The main focus in this study however, was on the structural e f fects o f  a 
% ' . , - <  - 

resource boom through i ts Impacts on reiative wages in the economy. I t  w a s  

proposed that acceleratron In wage Increases In the resource sector f o l l o w ~ n y  a 

resource boom 1s fol lowed. b y  a s l m ~ l a r  acceleratlon In wages 1r1 the rest o f  the 

economy. It was further proposed that there IS an lntersectoral asymmetry In the 

behaviour o f  wages. S ~ n c e  there IS a hlgher degree o f  unlonlzatlon In the 

lndustrlal sector than the non-tradeable sector, the acceleratlon o f  wages In the 



industrial sector far exceeds that in the non-tradeable sector. h i s  rraates a 

factor cost  disadvantage fo r  the industrial sector vis a vis the rest of the " 

economy. Such a relative wage disadvantage, ceteris paribus, leads t o  asymmetric 

sectoral growth. 1 

But, the scenario during the contractionary phase is  dif.ferent. The industrial 

sector, because o f  i ts  high degree o f  unibnization, is  l ike ly  t o  experience a 

smaller deceleration in wage increases than the non-tradeable sector. This creates 

a signif icant factor cost disadvantage for  the industrial sector. This, coupled w i th  

other contractionary forces associated w i t h  the cycle. exerts a far stronger 

squeeze on the industrial sector than on  the non-tradeable sector. Thus; there i s  . 

l ikely t o  be a signif icant asymmetry in  the growth pattern o f  the industrial 

sector v i s  a v i s  the rest o f  the economy. 

A main objective o f  this study was t o  show that the structural adjustment 

process in  the Canadian economy fo l l ows  a cycl ical  path, and that asymmetry in 

the wage beheviour plays a 'major  ro le in  this process. First, a theoretical 

framework for analyzing structural change in a resource-based economy .was 

developed. Then, a mathematical model  o f  structural change .was fo rmal ly  derived. 
a ' A distinguishing feature of this model is that i t  integrated the main arguments 

o f  both schools o f  thoughts- one emphasizing the demand aspect and the other 

emphasizmg the supply aspect o f  the problem. I t  is  essential ly a two-sector - 
general equilibrium model based on a tradeable, non-tradeable dichotomy. The 

reduced-form equations of the equil ibrium output in  t h e 3  t w o  sectors were 

obtained, and then adapted t o  faci l i tate a test o f  the main hypotheses. The 

model al lowed empirical testing o f  structural change under a broad range o f  

def ini t ions and at di f ferent levels o f  disaggregation. Four such def ini t ions o f  

structural change were tested. Each model  produced sat isfactory results, judging 



E 

a - 
b y  the usual stat ist ical  standards. 

The- f o l l ow ing  is  a brief summary o f  major findings, First, most  o f  the 

explanatsry variables per formed we l l  in  explaining the process o f  structural 

adjustment in the Canadian ,economy. Of the f i ve  explanatory variables, the 

relative wage variable, i s  o f  crucial importance as i t  i s  mainly through the wage 

e f fec t  that s t r ~ l ~ t u r a l  change i s  proposed t o  take place in  a resource-based open 

economy. This is  in  accord w i th  the basic tenets o f  the Dutch-disease 

hypothesis. This variable was highly signif icant in  all models. The use o f  a 

dummy variable in  the last t w o  models captured the asymmetr ic ef fect  o f  the 

wage variable during the t w o  phases o f  the business cyc:e. 

Second, the variable representing government expenditure also performed we l l  

in the model. I f  i t  is accepted that government expenditure. is biased towards the 

non-t+adeable sector as government gets increasingly involved in  the provision o f  : 

services; and that as government e~pands ,  so does the size o f  the bureaucracy, 

then the strong performance o f  this variable may be c i ted as an' evidence in 

support o f  the Bacon-Eltis thesis. 

Thrrd, the forergn real also exhibrted robustness. This result 

1( 

- 

IS not surprrsjng considerrng character o f  the economy. The real 

interest rate variable ianked fourth in terms o f  performance as i t  proddced 

signif icant long run coef f ic ients only  in  a few cases. The variable representing 

the relative prices o f  tradeables ranked last as it produced.  mixed results fot' . 

reasons explained in the text. ,I . 

' Q  

There are t w o  major f laws i n  thrs study; The f i rst  concerns the way wages 
, . .  

were treated in the model.  .In v iew o f  the crucial role. that this variable is  

postulated to play. wage determination should have 'been m a d e  an-  integral 6ait  

- * . 



o f  the model. Instead, wages were analyzed separately. Whether or  not  this 

would have altered the main results iS not  obvious. -But  an integrated model 

would have put the entire analysis on  a sounder foo t ing  and provided added 

credibil i ty t o  the  results. 

The second shortcoming concerns some imperfections 

have biased the results. Th'e t ime series data on weekly 

in the data which may 

wages and salaries fo r  

agriculture, f ishing and trapping were not  available. This may have distorted the . 

numerator o f  the relative wage variable. Therefore, the coef f ic ie 

biased downward or upward. 

The relative wage was one o f  the most  important explanatory variables both 

on the basis o f  consistency o f  performance and size o f  the coefficients. The 

t w o  most important features o f  the existing wage structure in the Canadian 

economy are the fol lowing. First, the wage level i n  the service-producing sector 

in general is  lower than in the industrial sector. And 

increase in wages during the expansionary periods 

service-producing sector than in the industrial sector. 

contractionary' periods, the degree o f  wage moderation i s  

second, the rate o f  

is lower in  the 

Similarly, during the 

larger i n  the former 

than in the latter sector. Higher relative wages and a lower degree o f  wage 
\ 

f lexibi l i ty (higher wage r igidi ty) seem t o  put the industrial sector at a 

relative cos r  Thus,. the industrial sector, ceferis paribus, loses ground 

over each successive business cycle. The pol icy recommendations should include 

e f fo r ts  directed at increasing wage f lexibi l i ty in the economy in  general and in 

the industrial sector in particular. These e f fo r ts  should include such measures as 

rcdi icin~ i ~ s t i t u t i s n a l  r ig id i t ies '  in  the wage structure, and on-the-job training and 

relocat ion o f  labour t o  achieve a greater degree o f  labour mobi l i ty .  The 

importance o f  bonus pay systems t o  increase real wage f lzx ib i l i ty  has received 



considerable attention in recent years. See Grubel and Spindler (1984), Grubel and 
J?F 

Ng ( 1986~ ) .  Hashimoto (1983) and Weitzman (1983, 1984, and 1985). I ts  

introduction in Canada metits serious consideration. 
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