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The Productivity Issue
by Edmund Maroti*

ABSTRACT

PRODUCTIVITY is of fundamental
significance to an economy, being

Perhaps the single most important de-
terminant of national economic well-
being. Since Canadians depend to a
higher degree upon their national trans-
Portation system than do most other
People in the Western world, the pro-
ductivity performance of this sector is
of vital importance.
Recent estimates of total factor pro-

ductivity suggest that Canadian rail
Ways have established a strong record
of productivity improvement since the
inid-fifties. This achievement reflects the
cumulative impact of a host of factors,
including the incentives towards efficien-
tY that are generated by market forces,
and innovation and experimentation un-
dertaken on many fronts.
Throughout the eighties, it is impera-

t. ive that Canada's railways continue to
ii prove productivity, in order to alle-
viate the pressure of financing immense
capital programs in an environment
/narked by high inflation and by ar-
rangements which oblige the railways
to bear the financial burdens associated
With the provision of unprofitable trans-
Portation services.

INTRODUCTION

The slowdown in productivity growth
has attracted increasing attention in the
news media and in economic literature.in
recent times. Here in Canada and in-
ternationally, the concern over the pro-
ductivity situation centers upon the dis-
turbing decline in productivity growth
rates over the last decade and the fear
that they will not return to previous
levels.

Although published productivity sta-
tistics are by no means definitive, the 
do seem to point to one conclusion: pro-
ductivity gains have slowed quite sub-
stantially, particularly since 1973-74.
Table 1 shows one measure of labour
Productivity in the Canadian economy:
real output per employee in the oom-
xnercial non-agricultural sector. From
1947 to 1973, the average annual rate
.growth of this measure of produc-

tivity ranged between 21/2 to 3 percent
Per year, depending upon the period

chosen. Since then, the trend rate of
growth of labour productivity has
dropped to 0.7% per year.
Another way to look at the issue is to

compare Canada's productivity perform-
ance with that of other countries. Table
2 shows that all other major western
economies have suffered similar declines.
While Canada's experience has not been
unique, it is disturbing that the recent
decline has pulled our rate of produc-
tivity down from a level which already
placed us in the lower ranks in inter-
national comparisons.
The slowdown in productivity growth

has not been uniform across industries.
The pattern of productivity change in
various industries is illustrated in Table
3. Fishing and trapping productivity ac-
tually grew more strongly over the re-
cent period, largely owing to legislation

TABLE I

LABOUR PRODUCTIVITY GROWTH,
CANADA

Average Annual Percentage Growth

1947-55 1956-65 1966-73 1974-79

2.7 2.6 2.9 0.7

Note: Data relates to real output per employed
Person, commercial nonagricultural in-
dustries.

Source: Statistics Canada, Cat. 14-201.

TABLE 2

LABOUR PRODUCTIVITY GROWTH,
VARIOUS COUNTRIES

Average Annual Percentage Growth
1965-69 1970-74 1975-79

Japan

Germany

U.K.

U.S.A.

Canada

7.3

6.1

2.8

1.8

2.1

7.4

1.4

3.4

0.5

2.1

4.2

2.0

1.7

0.8

0.5

*System Director, Economics and An- Source: Bank of Montreal Business Re-
alYsis, Canadian National Railways. view, September 1980
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TABLE 3

LABOUR PRODUCTIVITY GROWTH,
CANADA

Average

Industry

Agriculture

Forestry

Fishing, Trapping

Mining, Quarries &
Oil Wells

Manufacturing

Construction

Utilities

Transportation, Storage
Storage &
Communication

Trade

Annual Percentage

1966-73

4.3

4.4

-0.6

4.6

3.6

1.5

5.4

3.9

2.4

Finance, Insurance &
Real Estate 1.7

Services 0.3

Public Administration
and Defence -0.7

Growth

1974-79

1.9

0.4

2.1

-5.5

1.0

-0.6

2.8

2.6

0.2

0.3

-0.2

0.2

Source: Informetrica Ltd. Ottawa.

which extended fishing limits and led
subsequently to increased fish harvests.
The worst performer was the mining in-
dustry, which experienced an absolute
decline in productivity at a rate of 51/2
percent annually. A dramatic reversal
has occurred in the productivity perform-.
ance of the oil and natural gas indus-
try, attributable to both falling output
and accelerating employment growth,.
This has had a major impact upon pro-
ductivity growth in the overall mining
sector, and (through the pipeline sec-
tor) has contributed to the decline in
productivity growth in the transporta-
tion, storage and communication indus-
try.'
The freight transportation system in

Canada might be described as the life-
blood of the economy. The productivity
of the railway industry, in particular, is
crucial to the health of numerous sec-
tors, most notably the primary resource
industries. Hence it is a vital matter to
examine the productivity performance
of Canadian railways. I will attempt to
do that later in this paper, and will
speculate on what factors influenced this

pattern of productivity growth. To pro-
vide a framework for that portion of the
paper, it is worthwhile to review what
is meant by productivity and what ex-
planations have been advanced by ob-
servers for the disappointing perform-
ance of productivity in the seventies.

PRODUCTIVITY DEFINED

Productivity is of fundamental signifi-
cance to a national economy. From a
macro-economic viewpoint, productivity"
may well be the single most important
factor determining national economic
well-being. Our ability to consume ulti-
mately depends on our ability to pro-
duce. The rate of growth of productivitY
is a measure of improvement in the effi-
ciency with which the economy uses its
resources. Raising productivity is the
key to resolving such economic issues as
the improvement of real standards of
living, the control of inflation, the com-
petitiveness of Canadian industry, and
the balance of international trade and
payments. Moreover, productivity im-
provements serve to ease social strains
and conflicts which may derive from
struggles over real income shares in an
economic pie that is unchanging in size
or indeed shrinking.
"Productivity" is a seemingly straight-

forward concept: it is a measure which
relates the output of a production proc-
ess to the inputs used in the process.
Yet it is more instructive to say that
the term "productivity" signifies a fam-
ily of ratios of output to input, since
there are several ways to view produc-
tivity.

First, production processes can be ex-
amined at many different levels. At the
natiohal level, aggregate productivitY
statistics reflect the complex interplay of
all factors which bear upon the produc-
tion of goods and services in the econ-
omy as a whole. Yet, like national econ-
omies, the welfare of individual indus-
tries or enterprises depends upon their
comparative productivity performance.
So in many circumstances it is of im-
portance to focus at •a more disaggre-
gated level upon a particular industrY,
an individual enterprise, or specific, units
within an organization.
Furthermore, in most production proc-

esses several resources are used. Fre-
quently, the term "productivity" is re-
strictively taken to signify output Per
person or output per man-hour. Yet the
productivity of any or all productive re-
sources, whether human or non-human,
is also of critical importance. Such meas-
ures as output per unit of labour, Per
unit of capital, and per unit of inter-
mediate purchases (such as energy and
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11.iaterials) make up a spectrum of par- account for the decline in productivity.-hal productivity measures. A more gen- growth, yet considerable controversy ex-
oral notion is that of composite or total ists over the relative importance of the-factor productivity, which relates out- various suggested causes.3
Put to the entire set of resources em- Many analysts have proposed a cycli-
PloYed in the production process. cal explanation for the stagnation of
The usefulness of any particular meas- of productivity growth. The traditional

lire is likely to depend crucially on how view of productivity growth over the
it is to be applied. Clearly some meas- business cycle is that productivity
ures serve certain purposes better than growth usually slows during recessions
Others. A distinctive feature of the de- and speeds up during recoveries as idle
bates which surround productivity is the men and machines are put back to work.
extent to which discussion can proceed It is argued that the recent slowdown is
at crosspurposes owing to misunder- merely a temporary by-product of the-
standing over which of the family of mid-1970's "oil slump."
Productivity concepts is used by diff9r- Two recent Canadian studies have ac-
ent parties. Very often, the special in- cepted this argument as a partial ex-
terests of the person who is speaking planation of our productivity experi-
determine what definition is used. ence. The Economic Council of Canada,
Even when there is general agreement which devoted a large part of its latest

Over the terms of discourse, common annual report to an investigation of the. 
-

superficial and erroneous interpretations
misconceptions often provide a basis for productivity problem, assessed that one

quarter of the decline in our rate of pro
9f Productivity trends. A case in point ductivity growth was probably due to
Is the analysis of partial productivity cyclical weaknesses of aggregate demand

imeasures. For example, a time series of in the economy.4 Researchers in the De-
labour productivity can be employed to partment of Finance also accepted that
measure what savings in labour inputs part of the post-1973 slowdown in pro-
are achieved over time due to all causes, ductivity growth is related to the cycli-
b. ut changes in output per unit of labour cal performance of the economy over
Input cannot be attributed directly or this period.5 But each study concluded
solely to labour. Output is determined that the extent of the slowdown appears
Tot only by the skills and efforts of the to have been larger than can be account-
labour force, but also by the services ed for by cyclical factors alone.
Provided by other productive resources, What other factors may have contrib-
the manner in which all are combined, uted to a secular decline in the trend
and the effectiveness with which the rate of productivity growth? Several
entire production process is organized other explanations are commonly cited
over time in relation to changes in de- by analysts:
Mand, competition, relative prices of The changing demographic composi-
Productive inputs, technical knowledge, tion of the labour force. It is argued
°rganizational practices and external that rises in the proportion of young
actors of various kinds. Hence, so-called workers in the labour force and in the
labour productivity" measures also re- participation rates of women have, onfleets the impact of changes in tech- average, made the labour force less ex-Pology, capital investment, capacity util- perienced, less skilled and therefore less

ization, work-flow, managerial skills, productive.and the quality of working life. Labour The impact of government interventionProductivity indicators are used so corn- in the economy. One aspect of this ex-iiionly simply because of the severe con- planation is that the sharp accelerationePtual and measurement problems in- of government regulation has divertednerent in measuring other inputs, resources from market-oriented produc-
A Peter Drucker once pointed out, tion to government-regulated goals, and

raising productivity doesn't mean work- has imposed substantial "start-up" re-1.41g harder. It means working smarter.2 quirements for new initiatives. Anotherrieople, machines, systems, and capital— aspect relates to the general thrust of
all are determinants of productivity. A monetary and fiscal policies.complete understanding of the concept Shifts in the industrial mix. In thedemands recognition of this inter-rela- past, changes in the sectoral pattern ofGlonship.

employment and output worked to raise
productivity growth as workers shifted

,
ti
SE,„VEN SOURCES OF out of low-productivity agriculture into
-1- E SLOWDOWN high-productivity manufacturing. Now,

it is argued, a shift from manufacturing, Why has productivity fared so badly, to the service sector may have the op-,..°0th in Canada and around the world? posite influence.
'ailY suggestions have been made to Oil price increases. Some argued that
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the rise in the relative price of energy
distorted the world economy and dam-
aged its ability to raise productivity.
Efforts to economize on energy in pro-
duction by substituting other resources
have worked to dampen productivity
growth in the medium term.
Slowdown in rate of capital formation.

One of the most plausible explanations
is the decline in the growth rate of
capital per worker, since one of the main
sources of productivity growth is an in-
crease in the quantity and quality of
capital equipment that each worker has
to work with. The reasons cited for the
slow pace of capital formation are as
diverse as those that account for pro-
ductivity developments. To name a few:
the low utilization rate of existing ca-
pacity, the oil price shock, government
regulations, government deficit financ-
mg which drains funds otherwise avail-
abje for new capital projects, the uncer-
ainty created by higher inflation and
interest rates, and the tendency of in-
flation to reduce the purchasing power
of fixed dollar depreciation charges
against accelerating replacement costs.
Slower rate of technological change.

Some relate this to a relative decline in
research and development expenditures
both here in Canada and abroad. How-
ever, others suggest that the problem is
related more closely to the general slow-
down in investment, since knowledge is
potential until applied. For gains in
measured output to result from advances
in knowledge, they must be incorporated
in production through organizational
change and capital spending.
To a considerable extent, however,

Canada's recent productivity perform-
ance remains a puzzle. In its study, the
Economic Council of Canada suggested
that one half of the economy-wide pro-
ductivity slowdown was due to cyclical
factors, capital accumulation, changing
labour force composition, identifiable
technical change, structural shifts and
internationally generated inflation. The
other half remained unexplained.6 The
Department of Finance study estimated
that the absolute decline of productivity
in Canadian oil and gas related indus-
tries accounted for one quarter of . the
drop, as did slower growth in capital-
labour ratios in several industries. The
remainder was unaccounted for.7
In the United States as well, expla-

nations of the decline of productivity
have been inconclusive and inconsistent.
Edward F. Denison, for example, con-
cluded a major study of the causes of
the 1973-76 decline in productivity
growth with the judgment that a large
portion of the decline was "a mystery."8

There can be no doubt, however, that

the problem is real. The marks of ina.1-
aise are all around—entire industries in
serious difficulty, sluggish growth in
living standards and skyrocketing in-
flation. U.S. economist Lester Thur0w.
anticipates that reversing the decline in
productivity growth will not be easy:

"If an autopsy on American produc-
tivity were written, it would list the
cause of death as 'death by a thou-
sand cuts.' There is no one factor
to which the decline can be attrib-
uted; there is no magic button that
can be pushed to resurrect the econ-
omy. The cure will require a thou-
sand treatments for each of the
thousand cuts."9

Clearly, some determinants of the
slow-down in productivity growth aye
simpyl beyond our control: the age nil%
and experience level of the work force,
price shocks from foreign cartels, and
adverse weather conditions, to name a
few. But we do have a say over sorine
important causes of poor productivItY
performance notably the twin I's—in-
vestment and innovation.

PRODUCTIVITY PERFORMANCE OF
THE CANADIAN RAILWAYS

Canadians depend to a higher degree
upon their national transportation sys-
tem than do most other people in the
Western world. Partly this is due to the
sheer size of the country and the pat-
tern of settlement. It is also because
about one-fifth of our domestic produc-
tion is sold in foreign markets. The
movement Of large volumes of resource
products, processed goods and manufac-
tured products to distant markets con-
tribute to the fact that, in terms of ton-
miles per capita, we transport more
freight than any other country in the
Western world.10
Because of the immense impact that

transportation has on the health of other
industries and on the welfare of the
country as a whole, one of the greatest
challenges facing our industry is that
of productivity. A modern and efficient
transportation system is essential to
Canada's growth and development.
I would like to focus upon one ele-

ment of our transportation system, the
railways, and draw attention to their
productivity performance record. Major
problems are associated with the meas-
urement of productivity in any sector.
The difficulties are at once conceptual,
theoretical and practical, yet the char-
acteristics of the rail transportation in-
dustry make productivity measurement
particularly difficult.
Output measurement is complicated
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by the great variety of rail outputs
Which have different unit costs of pro-
duction and different unit values to cus-
tomers. In many studies, changes in the
Mix of traffic are not taken into ac-
count. Similar problems exist in the
treatment of inputs. Measurement of
the volume of capital stock employed is
inherently troublesome, both conceptu-
ally and practically. Moreover, the data
series which are typically available
Measure inputs in terms of some quan-
titative total (such as numbers of em-
PloYees) and fail to capture the quali-
tative dimension (such as the educa-
tion, training and experience of labour).
These problems are really only the tip

of the iceberg. The difficulties that I
have cited should serve as a warning
that productivity measures should nev-
er be taken to be absolutely definitive.
Nevertheless, some painstaking and so-
Phisticated efforts have been made to
Provide both better statistical bases for
Productivity measurement and more com-
prehensive productivity computation and
analysis.
. I believe that some very meaningful
i'nsights can be gained from the compre
nensive investigation of Canadian rail-
Way productivity conducted by Caves,
Christenson and Swanson of the Univer-
sitY of Wisconsin. The results of this
research were reported in a paper pre-
sented to the 1979 session of the Cana-
dian Transportation Research Forum.11
Since that time, these same authors have
Published comparisons of the relative
Performance of U.S. and Canadian rail-
roads from the mid-fifties to the mid-
seventi es.12
Their estimates of total factor produc-

tivity suggest that the productivity per-
formance of Canada's railways has far
exceeded that of U.S. railroads over this
Period. Table 4 shows that from 1956 to

TABLE 4

TOTAL PRODUCTIVITY GROWTH FOR
CANADIAN AND U.S. RAILROADS

Average Annual Percentages
1956-63 1963-74 1956-74

Canada 1.7

United States 0.6

Canadian Nat'l 1.8

Canadian Pac. 1.7

Atchison,
Topeka and
Santa Fe 1.4

Southern Pac. 3.1

4.0

0.1

4.3

3.3

3.3

0.5

3.3

2.7

1.0 1.1

0.4 1.4

Source: D. W. Caves et al., "The High
Cost of Regulating U.S. Rail-
roads," AEI Regulation (Janu-
ary-February 1981), p. 43.

1963, the Canadian industry experienced
1.7 percent annual growth in produc-
tivity compared to 0.6 percent a year for
U.S. railroads. The spread in growth
rates widened in 1963 to 1974 period
when railway productivity grew at a
rate of 4.0 percent annually in Canada,
while that in the U.S. dropped to 0.1.
percent. The average annual rate of pro-
ductivity growth in Canada over the full
period is more than six times greater
than the U.S. gain of 0.5 percent an-
nually.
Not only did the Canadian railways

exceed their U.S. counterparts in pro-
ductivity growth, over the period the Ca-
nadian railroads also overtook the U.S.
industry in terms of the overall level
of productivity. Table 5 indicates that

TABLE 5

COMPARISON OF TOTAL PRODUCTIVITY LEVELS FOR
CANADIAN AND U.S. RAILROADS

United States/Canada

Atchison, Topeka and Santa Fe/Canadian National
Southern Pacific/Canadian National

Atchison, Topeka and Santa Fe/Canadian Pacific

Southern Pacific/Canadian Pacific

Source: As for Table 4.

1956

1.24

1.22

1.33

1.07

1.17

Ratios
1963

1.15

1.18

1.45

1.05

1.29

1974

0.82

0.82

0.95

0.81

0.94
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the U.S. railroads had a 24 percent high-
er level of productivity than the Cana-
dian railways in 1956, but that this su-
periority had fallen to 15 percent by
1963 and had been reversed by 1974
when the Canadian railways were su-
perior by 18 percent.
As can be seen in Tables 4 and 5, the

findings are very similar for compari-
sons of CN and CP with the Santa Fe
and the Southern Pacific, two American
railroads which have similar character-
istics to the Canadian carriers, and are
generally regarded as being among the
strongest U.S. railroads.
Why has the Canadian performance

been superior? Caves, Christensen and
Swanson argue that the answer is the
greater freedom from regulation that
has characterized the environment of
Canadian rail system.
I agree that one of the most impor-

tant factors behind the superior econom-
ic performance of Canadian railways is
the extent and degree to which regula-
tion of the industry was relaxed in the
wake of the MacPherson Royal Commis-
sion on Transportation and the National
Transportation Act. Without question.,
increased reliance on the forces of com-
petition has served to create and main-
tain incentives that are effective in
stimulating the efficient allocation of
productive resources in the transport
sector. It is highly significant that the
basic orientation of Canadian transport
policy, this emphasis on competitive
market forces, is now emerging with
great fanfare in the United States in
the form of such legislation as the Stag-
gers Rail Act of 1980.
To be sure, then, the discipline of the

market place and its incentives towards
efficiency have contributed to the en-
hancement of productivity in the Cana-
dian railway industry. Yet a further
question concerns how railway manage-
ment and staff have responded to the
challenges and opportunities of the
transportation marketplace. To adapt to
evolving markets and intensified com-
petition, innovation and experimentation
has been undertaken on many fronts.
The cumulative effect has been to in-
crease the efficiency with which produc-
tive resources are combined in meeting
In the space available, it is only pos-

the requirements of our customers.
sible to cite a few of these initiatives.
Some of the most dramatic changes
have resulted from our determined pur
suit of technological innovation. Rail-
roading in Canada has been revolution-
ized through the introduction of compu-
ter systems, electronic signalling and
communication systems, and automated
classification yards. Other technological
developments include the acquisition of

larger freight cars of specialized design
and the growth of "piggyback" and unit
train operations.

Other dramatic changes have arisen
out of the creative thinking embodied in
marketing strategies. Rail's share of key
markets and its place in the overall
transportation system depend upon
imaginative innovations in pricing and
service. Sophisticated computer-based
costing models have made it possible to
carry out very tight analysis of costs
to ensure that rates are soundly based
individually, and collectively provide for
an adequate profit. This analytical ca-
pability has also provided a basis for in-
depth examination of movements and
services from the perspective of adopt-
ing the least costly overall method of
physical distribution.

All this activity has helped to boost
the productivity statistics. An example
is the increase in freight car produc-
tivity recorded by CN Rail. Since 1975,
the on-line car cycle (serviceable car
days per carload) has been cut by 30%
from 171/2 days to 121/2 days. Better
utilization of the car fleet generates sub-
stantial capital savings. To give a rough
estimate, if the productivity of the CN
Rail car fleet had not improved from
1975 levels, about 19,000 more freight
cars would have been required to meet
our present workload. Literally, this pro-
ductivity increase has saved us nearly
$1 billion. A similarly bright tale can
be told of locomotives.
This tremendous productivity improve-

ment has many causes. Partly it is due
to a gradual shift in CN Rail's traffic
mix towards commodities which are well
suited to long hauls in unit trains. It is
also due to a $300 million capacity im-
provement program on the transconti-
nental mainline. This involved invest-
ments in plant that are consistent with
the "long train" concept, including long-
er sidings, enhanced signalling and
train control systems, and yard im-
provements. Another contributing factor
is the fact that we have progressively
purchased higher capacity cars and have
retired some of our less-efficient older
stock. But much of the car fleet produc-
tivity gain is due to the new on-line
computer system called TRACS (Traffic
Reporting and Control System) which
lies at the heart of CN Rail's car moni-
toring and distribution process.

This example of improved freight car
productivity and its multiple causes il-
lustrates the character of productivity
adjustments in the railway industry.
Productivity performance measures typ-
ically reflect the cumulative impact of a
host of factors. Productivity adjustments
can only be understood, explained, or an-
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ticipated through detailed knowledge of
the complex linkages and relationships
Which join together different parts of a
railway's productive system.

THE IMPERATIVE OF IMPROVING
RAILWAY PRODUCTIVITY

The health and long-term viability of
a commercial enterprise hinges upon its
ability to generate an adequate rate of
return. Retained earnings are essential
if .plant and equipment are to be main-
tined in good condition, and if the ad-
ditional funds needed for upgrading and
expansion are to be attracted in the cap-
ital markets.

Typically, a consequence of low earn-
ings in the railway industry is a de-
terioration of road property, as is evi-
dent from even a cursory examination of
the U.S. industry. There, railroads which
have lacked the funds to maintain their
plant in good physical condition now are
left with low productivity rail systems.
For example, deterioration of track and
roadway has engendered low speed and
high cost operations, frequent derail-
ments, costly delays, and drastic losses
of business which have further com-
pounded financial problems. Associated
With these shifts of traffic is an absolute
loss of economic efficiency for the na-
tion as a whole, since railways are the
lowest cost carriers for a large percent-
age of all freight transport, particularly
When volume and distance are large.
Another consequence of low earnings

is an inability to raise the capital to fi-
nance expansions and improvements.
Again, this can have serious adverse
consequences for the nation as a whole
from the standpoint of retarding worth-
while economic development.
Looking forward, Canada's two major

railways will face considerable chal-
lenges in our efforts to meet the grow-
ing transportation requirements of Ca-
nadian economy. To start with, high lev-
els of maintenance spending will be re-
quired just to keep our existing plant in
working order. From 1975-79, CN Rail's
maintenance spending totalled $2.8 bil-
lion in current dollars, but this is pro-
jected to rise to $5.1 billion for the first
half of the eighties and $8.2 billion for
the period from 1985-89. It should be
borne in mind that the railway is the
only mode of transportation which must
build and maintain its own roadway. At
CN Rail, maintaining track and struc-
tures now costs almost half a billion
dollars each year.

Moreover, huge amounts of capital
must be spent to expand capacity, to
purchase new freight equipment and lo-
comotives, and to enhance the produc-

tivity of the entire operation. Rapid
growth in world demand for Canada's
natural resources translates into a
strong upsurge in Canadian rail traffic.
Much of this will be concentrated in the
West, where a dramatic rise is forecast
for major bulk commodities including
coal, potash, sulphur and grain. In fact,
the railways expect total traffic to rise
over the decade by about 70 percent in
the West, compared with a 30 percent
forecast increase in the East.
The traffic growth in the West is push-

ing the rail lines close to or even beyond
their capacity. Ambitious programs are
being undertaken to increase line capac-
ity by selectively adding sections of dou-
ble track, and through major altera-
tions and expansions of terminals. Even
taking into consideration the revolu-
tionary advances made in engineerin 
and construction, the scope of this pro-
gram is almost as large as the construc-
tion of the original railways through the
West. CN Rail's capital spending. which
totalled $1.6 billion for the period 1975-
79, is expected to escalate to $3.0 billion
in 1980-84, and $5.5 billion in 1985-89.

It is an urgent matter to find the fi-
nancial resources needed for programs
of this magnitude. However, like certain
other commercial Crown corporations,
CN depends upon retained earnings to
produce equity capital. The dilemma
faced by CN stems from the fact that,
at existing profitability levels, reliance
on retained earnings and external debt
to meet our financing requirements will
raise our debt ratio to unacceptably high
levels, threatening CN's financial integ-
rity. Yet to cut back on planned expendi-
tures will curtail the programs which
are crucial to meeting the traffic de-
mands of this decade.
There are several environmental fac-

tors which contribute to the imbalance
between our capital requirements and
our financing capability. Foremost are
the statutory or regulatory arrange-
ments that oblige CN to bear the fi-
nancial burdens associated with the pro-
vision of non-economic transportation
services, notably the transportation of
grain at statutory rates (1980 shortfall
exceeded $150 million) and the rail serv-
ice in Newfoundland (1980 deficit ex-
ceeded $26 million). The problem is com-
pounded by high inflation, which dimin-
ishes the contribution made by depreci-
ation to internally generated funds.
Since depreciation charges are based
upon historical rather than replacement
costs of assets, during periods of high
inflation they underestimate the econom-

value of capital consumed in produc-
tion. This effect is pronounced for rela-
tively long-lived assets, so that the rail-
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way industry is especially hard hit in
this respect.

All of this makes us keenly aware that
it is imperative to continue to improve
our productivity performance. We rec-
ognize that more efficient utilization of
our resources represents a means by
which the pressure of large-scale financ-
ing can be alleviated in some measure.
This is the challenge that CN present-

ly faces. Our productivity accomplish-
ments in the past decade make us con-
fident that we are up to the task and
that our efforts are on the right track.
Despite these gains, the conditions of
the eighties demand new initiatives and
innovations. On one hand, a wide range
of new opportunities are open to the
railway industry. One of the most excit-
ing new developments being worked on.
by CN is in the field of railway electron-
ic identification systems—silicon chips
for freight car identification. This devel-
opment conceivably could yield us pro-
ductivity improvements on the order of
those achieved with the original imple-
mentation of TRACS.
On the other hand, many new con-

straints are emerging. The continued es-
calation of energy prices is one exam-
ple. In addition Canada's demographic
structure is expected to be marked by
two dramatic changes in the eighties:
slower population growth and an aging
population structure. The effects of these
developments are numerous and far-
reaching, but of particular concern to
the railway industry is the anticipated
absolute decline in the number of young
people in Canada, since this age bracketis our prime target for recruiting.

Previously in this paper, it wasstressed that people, machines, systems,and capital are all determinants of pro-
ductivity. It was emphasized that pro-
ductivity performance depends on a widerange of factors: the skills and efforts ofmanagement and labour, changes intechnology, capital investment,-capacityutilization, organizational practices, thequality of working life, and externalfactors of various kinds. To meet thechallenges of this decade, we at CN an-ticipate that we must seek out every pos-sible avenue to advance productivity. Atstake is our ability to continue to playa leading role in the development andgrowth of Canada.

In a sense, when it comes to the im-
perative of improving productivity, CN's
situation parallels that of the economy
as a whole. The Canadian economy faces
many of the challenges that we fac.
Yet there are many bright opportuni-
ties for productivity to be enhanced. Ra-
tional macroeconomic and regulatory
policies could pave the way towards a
return to real growth in living stand-
ards, increased employment and reduced
inflation.
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