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1- Introduction

- Are manufacturing industries becoming
less energy intensive?

- Why 1t matters?



2- The model

a) The economic model

Energy demand fonction

E=H(Q, p,T)

= energy
Q = output

= real price of energy
= state of Technology

@ =EJ® = cnergy intensity (2)

where




2- The model

where a dot above a variable indicates the time derivative; for

instance PyE

= elasticity of variable Y with respect to X



2- The model

b) The statistical model

K

ai+yj+2(,8k+uik)x§+gij

k=1

industry

provine KRRy

rate of change of energy intensity

rate of change of the ki explanotary variable

, @ - are fixed coefficients
= independent random variable RN,

= independent random error p(IReEY



2- The model

(4) can be written as




2- The model

o The set of explanotary variables is:
rate of change of ouput
rate of change of (price of energy / price of capi
rate of change of (price of energy / price of labour)
rate of change of (RD expenditures /output)
rate of change of net exports



3- Some Statistical information




TABLE 1

Average value added (M$ 1992) - Average share of manufacturing sector (%) - Annualized growth rate (%)
from 1976 to 1996
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TABLE 2
Average share of energy costs in production value (%)
The leading energy source: It's share of energy costs (%)
from 1976 to 1996

Frimary tediles and
textile products
Frining, pudishing
Primary meta
Mon-metdlic
mineral products
Redined p=trolaurm and
coal
Chemical products
Cither manufactunng

Total marufacturing
Food and beverags
and plastic preduct

Lestherand alied preducts
Furniture and fixture
Papsr and allied preducts
Fabricated m etal products
Machinary
Transportation equipment
Elecrica and eladtmnic

e
[
(=1
Lo ]
oo
=
(=1

0 ntario

i lberta

E E

53.5] 45.0 . . . . . M| 46.8] 57 .8

i.d.;incomplete data E: slectricity
*Data from 1992 to 1996 are missing for B.C. 5 natural gas
** Data from 1976 to 1978 are missing for Albarta




Energy Source

Coal

TABLE 3

Real price change of energy sources in total manufacturing from 1976 to 1996

(o)

Ontario

1.0

Alberta

29.6

British
Columbia

67.2

Natural gas

16,7

1.0

-1 6.0

Electricity

0.6

4.5

55.3

Oil products

3].2

7.9

40.6

Theil price index

50

(.4

243




TABLE 4

Annualized growth rate of energy intensity indicators from 1976 to 1996 in Québec

(%)

Theil quantity index divided by

Jonles divided by

Production
Value

Shipments Value

Vel

Adided

Production
Valwe

Shipments
Value

Valwe

Added

Total manufacturing

0.17

0.15

=
L

-0.14

-0.21

Food and beverage

1,29

-01,249

(.20

-0.57

-0.58

-0.09

Leather

3.10

266

|49

Primary textiles and textile products

Clothing

Waooad

Furniture and fixture

Paper and allied products

Printing and publishing

Primary metal

Fabricated metal products

Machinery

Transportation equipment

Electrical and electrame products

Non-metallic mineral products

Refined petroleum and coal

Chemcal products




TABLE 5

Annualized growth rate of energy intensity indicators from 1976 to 1996 in Ontario

(%)

Theil quantity index divided by

Jonles divided .ﬁ.l.'

Production
Value

Shipments
Valne

Value

Added

Production
Value

Shipments
Value

Falne
Added

T'otal manufacturing

-2.41

-2.01

-2.88

_3.00

-248

[Food and beverage

-3

-3.21

-1.59

-1.70

_1.00

IHul'-l'-l:r and plastic products

194

3,43

_3.48

Il.mlhcr and allied textile products

1.10

-0.42

-'l'.l-'
AL

o

i mary textiles and textile products

-1.62

-8

-3.26

Clothing

“':_'n_'u_'

I]"LII'I1ilLII'C and fixture

II’;1|'-|:|' and allied products

Il’rinlin; and publishing

Il’ri mary meta

IFabricated metal products

Machinery

Transportation equipment

[Electrical and electronic products

Non-metallic mineral products

|Refined petroleum and coal

Chemical products




TABLE 6

Annualized growth rate of energy intensity indicators from 1976 to 1996 in Alberta

(%)

Theil quantity index divided by

Jonles divided by

Production
Value

Shipments
Value

Value
Added

Production
Value

Shipments
Value

Vialue
Added

Total manufacturing

(.64

0.54

0,03

0.55

0.45

0.0

IFood and beverage

(.08

-
002

(.52

0.24

(.68

Clothing*

2.15

'\'\\_""

——l

386

3.51

5.21

1'|5'rll.'ll."l.|

(0.90)

-0.55

(.60

-1.07

fFurniture and fixture

2.21

-
20

306

344

4.28

Paper and allied products

(.05

0.27

=
(.17

.44

o T
. I |

IPrinting and publishing

343

3.28

4.52

349

4.58

Primary metal

-0.31

-0.44

-1.31

-1.89

-2.89

Fabricated metal products

3.90

4.43

4.10

4.4

4.61

Machinery

-3.59

-3.82

-2.02

-2.64

-1.07

['ransportation equipment

4.24

4.06

314

4.40

3.30

[Electrical and electrome products

-85

-8 (i

-9.81

-10.31

-11.97

Non-metallic mineral products

(.83

0.68

|.74

|.24

Refined petroleum and coal

-1.05

-(1.98

4.73

-4.45

Chemical products

-1.54

-1.89

.69

-1.83

tther manufacturing

|.20

0.95

(.82

|.91

* Data from 1976 to 1978 are missing




TABLE 7

Annualized growth rate of energy intensity indicators from 1976 to 1996 in British Colombia

(%)

Theil quantity index divided by Joules divided by

Production Shipments Value Production Shipments Value
Value Value Added Value Value Added

['otal manufacturing -1.10 -1.23 .21 -(1.94 -1.07 (.05
[Food and beverage 0.33 0.10 |37 0.64 0.40 .67
lextile® -7.99 -1.88 -10.0] -8.11 -1.99 -10.13
Clothmg .40 .26 2.92 3,25 il 4.77
Wood 0.4 0.33 |78 0.9] (.82 2.27
[Furmiture and fixture 367 345 4.53 5.67 546 (.53
IPaper and allied products 047 0.55 2.93 0.09 0.17 255
IPrinting and publishing 0.70 0,58 .61 304 292 3.96
WPrimary metal -7.53 -8.19 -7.54 -4.02 -4.68 -4.03
IFabricated metal products 215 2.53 2.76 212 2.5] 274
Machinery 0.58 0.47 0.76 5.07 4.96 5.25
[ransportation equipment 4.24 4.18 4.99 4.17 4.12 4.93
[Electrical and electronie products -3.66 -3.62 - -347 -343 -6.18
Non-metallic mineral products 2.5 -).63 57 .11 -1.19 -0.12
[Refined petroleum and coal - -1.19 -0.46 -1.04 -1.03
Chemical products -2 3¢ -247 -|.83 -1.96 -2.29

Ither manufacturing |03 157 340 139




4- The results

Period [
1976 - 1985

Coetlicient t-stat

Period 2

1986 - 1996

Coefticient t-stat

Variable

Constant 0.065 53.813 -0.025 -1.415

Québec
Ontario
Alberta

-0.003
-0.025
0.023

0.021
0.029
0.019

Paper and allied products
Primary metal

Non-metallic mineral products
Chemical products

-0.009
-0.012
-0.001

(0.008

-0.476
-0.943
-0.054

(0.379

0.023
-0.015
-0.002
-(1.035

1.714
-0.694
-0.082

Output

Energy price / capital price
Energy price / labour price
RD / output

Net exports

(0.048
-1.935
0.458
(0.039
0.016

-.274
-1.033
0.117
0.297
0.206

2.304
1.329
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