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PRIVATE

Mr. B. Grace _

Chief, Telecommunications

Electrical and Electronics Branch

Department of Industry, Trade and
Commerce

_'6th Floor East

235 Queen Street
OTTAWA, Ontario
K1A "OH5

Dear Mr. Grace:

Management Consultants

21st Floor, Tower B

Place de Ville

112 Kent Street

Ottawa, Ontario KIP 5P2
(613).237-6402

July 31, 1981

In April, 1981, we were authorized to conduct a study of the impact of Canada's

Space Program on the space industry.

The attached report presents our findings

and our assessment of the space industry's future. prospects.

. Separate appendices.

present the study's results for each of the firms participating in the study,

and a description of the methodology used in the study.

OBJECTIVES

The primary objectives of the study were to:

. Review the financial prospects for Canada's space industry
under three scenarios of possible government expenditures

on major space programs.

° Assess the social return to Canada from space activities
that result under each of the levels of government '

expenditure.




In conducting this study we undertook the following activities:
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APPROACH

] A brief review of past government space programs and
recent industry performance.

) An analysis of the business forecasts for the major
space companies in Canada for the period 1981 to
1990. _

° The calculation of the private return on investment

anticipated by each company under the three possible
scenarios, using discounted cash flow methodology.

° The calculation of the social return to Canada for the
industry as a whole under each scenario, taking into
account such factors as foreign exchange, labour benefits,
and government subsidies, again using discounted cash
flow methodology.

Six companies, representing about 80% of total space industry sales, partici-
pated in the study. SPAR Aerospace, MacDonald Detwiller and Associates, SED
Systems, Com Dev, Canadian Astronautics Limited, and Miller Communications
submitted busineés forecasts. These forecasts formed the basis for the sub-

sequent calculation of the companies' private returns as measured by intefnal

-rate of return and the industry s soc1al return as measured by net present

value. All analysis was carried out in 1981 constant dollars.

The three scenarios of government expenditure in the period 1981-85 ahalyzed

in the study were as follows:

1. The base case assumed that government would go-forward'with
its currently approved program plus the L-SAT program.

2. The second case assumed that in addition to the above
EXpenditures, government would go ahead with the RADAR-
SAT program, thus there would be two major satellite programs
started in the period 1981-85.
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3. The third case assumed that three satellite programs
would start in the period. These programs would be
either the mobile satellite system (M-SAT) or the
direct broadcast system (DBS) in addition to L-SAT -
and RADAR-SAT. _ '

CONGLUSIONS
Since 1975, Canada's space indusfry has grown very rapidly. The results of

our analysis indicate that the companies expect that they will continue to

prosper over the next ten years. The rates of return predicted by the

" companies ranged from about 207 to 80%, with an,indﬁstry average of 30% to

50% depending on the scenario for government expenditures. These

‘rates measure return on investment before interest and taxes, and are not

representative of the companies' net profitability.

If government undertakes three major satellite systems in the next five years,

industry expects to perform considerably better than under the other scenarios.

This is largely due to the production efficiencies and economies anticipated
by the industry with three major programs under comstruction in the next five
years. These efficiencies would then permit the companies to expand their

foreign markets.

The social returns to the nation as a whole, after adjusting the companies'

private returns for factors such asiforeign exchange'premidm, the social
opportunity cost of labour, and government subsidies, grants, and other
industry support programs, were also substantial. These returns indicate

that the country as a whole should expect to benefit from the space industry.

~Moreover, these benefits would become even larger if additional-majbr space

programs were undertaken in Canada.

The social returns, as estimated in the study, furthermore indicate that
government could pay a premium on its purchases from Canadian industry and

still anticipate a net social benefit to the economy. The likely amount of

e e . . 4/
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any'premium is difficult to estimate with aﬁy certainty. However, according
-to the study's estimates, a premium of as much as 20% uhder the second case
(that is, fdr two major space programs) and 30% under the third case (that is,
for three major programs) could be justified in the basis of the social benefits

to be derived from undertaking the activity in Canada.

It .must be pointed out that the study's results are dependent on certain key
assumptions which could eventually prove to be unrealistic. The most

important of these are the following:

] The calculations of the private rate of return and the
social return are based on forecasts prepared by the firms
and therefore could be subject to an upward bias on the
part of the participating companies.

. Assumptions used to adjdst private returns for social
costs and benefits are based upon the best available
_empirical evidence. They, nevertheless, could be
dated and subject to judgment in their application to
the space industry. ‘ " \

e Purchases by government are assumed to represent
legitimate needs on the part of government and are.
justified on their own merits.

° It is further assumed that if government did not
purchase from Canadian sources it would have purchased
from foreign sources. '

° No premium is explicitly assumed on the price paid by
government on its purchases from Canadian sources. Past
experience, nevertheless, indicates that some premium
is likely.

It should be futher noted that.it is not possible to capture all the costs
and benefits related to the space industry. We have not, for ekémple, included
the cost of government space program administration, ser&ices such as those
provided by Trade Commissioners, export off-sets and special export.credits
on foreign sales and any significant assistance to overcome loading difficulties

that industry may face if major space'programs do not materialize. Nor have .

.. .5/
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we included the benefits of industrial spin-offs into hon4Spéce‘areas and

’non—quantifiable benefits such as national security in the study's analysis.

We would like to acknowledge the excellent cooperation receivéd from the six
firms participating in the study. We are also grateful for the assistance
provided by officials in the Department of Industry, Trade and Commerce, the
Department of Communications, Energy, Mines and Resources Canada, the Department
of National Defence, the Ministry of State for Science and Technology;'Treasury

Board, and the National Research Council of Canada in carrying out this study.

Yours very truly,‘

PEAT, MARWICK and PARTINERS
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EXECUTIVE SUMMARY

The effects of Canada's Space Program on Canadian industry are demonstrated

in this study. Since as early as 1959, govefnment expenditures in space have

stimulated the establishment of an indigéhous industry. However, it was not

until the early 1970's that government policies, intent on creating an
.environment in which domestic industry could benefit from the nation's space

program, took effect.

Past Developments

By 1981, the results of those policies are evident. The Canadian space
industry has achieved an average sales growth rate of over 35% in the period
1975 to 1980 with sales reaching over $140 million. The majority of these
sales are to fofeign customers, largely the major satellite systems éompanies
in the United States. Canadian firms have pioneered technologies in a number’
of important areas such as remote manipulator systems, remote sensing, search
and- rescue, and high frequency satellites which they hope to export to
international markets. Furthermore, Canadian firms produce satellite
components and subsystems which, because of their reiiability, quality énd

price, are found in satellite systems in most western industrialized

. countries.

Government programs to transfer technology ﬁo industry, to take on the risks
of first buyer, and to support company research and development efforts and
capital expansion have been critical, in many cases, to the success of

Canadian firms. A number of well-documented cases of governmént assistance

can be cited. Several examples are contained in the study.

‘Despite its rapid growth and success in penetrating export markets, Canadian

industry has certain weaknesses. It is still too small to undertake on its
own the R&D efforts héééssary to keep at the fore of technological

developments. Moreover, the long period of gestation before a product, first
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developed as a prototype for specialized civil or military uses, can be
introduced to commercial clients, means that the firms may have to endure
long periods of negative cash flows. Unless other kinds of business or
- products can generate adequate‘returns, the company could probably not

sustain that product's development.

In order to penetrate foreign markets, companies need to have demonstrated
the success of their products. Space investments are too costly for most
clients to run the risk of using a new product if a reliable source is
available elsewhere. Since firms cannot prove their products on their own,
government can continue to play the key role of the first buyer. Further-
mofe, since most space business has strong political overtones and involves
- government-to-government relations, support by way of intermational

agreements and contracts will also continue to be important.

Industry has yet to prove its capabilities to undertake ehtire satellite
systems. 'SPAR, as prime contractor for Anik-D, is developing those skills
which it hopes to expand and deepen with its involvement in ESA's L—-SAT

program.

Market Prospects

The overall prospects for Canadian industry look encouraging. Ma;ket sur—
veys, like that dome by the Department of Industry, Trade and Commerce in
1980, point to an expanding market as more déveloping nations embark on
domestic satellite communication systems of their own, and the developed
nations apply satellites in voice communications, data transmission, telecon-
ferencing, direct broadcast and remote sensing. In fact, the potential
demand for satellites is expected to be near saturation in certain areas.
These demands are also the precursor of mass markets developing for low-cost
ground équipment. The renewed emphasis on improved defence capabilities
among NATO members and in the United States particularly will also result in
sizeable markets for highly sophisticated communications, remote sensing, and

surveillance equipment.
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These space markets,lhowever, are uniqde and - it is not easy to translate
.global opportunities into sales for individual firms. Much of the |
international market is closed to fofeign companieé for national security and
political reasons. It is highly competitive, with European governménts
providing extraordinary assistance to their na;ional industries in or&er to
win major prime'contracts. Moreover, American firms appear well entrenched
in their positions as world leaders in the industry. Canadian firms have to
be technologically superior and strongly marketing-oriented in ofder to

.compete successfully.

Canada's Space Program

Canada's space program has been of considerable benefit to domestic industry
in the past, and it is anticipated that the future épace program will hold
promise of similar opportunities for Canadian companies. Although the
current program, amounting to some $260 million over the next three years,
represents a decline in real terms since the peak of government expenditureé

achieved in the iate 1970's, there are a number of major satellite programs

" now under study that will 1ike1y lead to sizeable contracts for induétry in

the coming years. These prbgrams include the L-SAT, RADAR-SAT, M-SAT and DBS

satellite systems.

In order to assess the impact that these major programs might have on
Canadian industry and to estimate the social returns to Canada on govermment
invéstment in space, six companies,.representing an estimated 80% of tdtal
industry sales, were asked to provide projections of their sales and
financial results for the period 1981 to 1990, under three different

assumpt ions for the govermment's space program. The first sceﬁario had the
goverﬁment-undertaking in the 1981-86 pefiod only the L-SAT program. The
next scenario had L-SAT plus RADAR-SAT, and the final scenario had three
major satellite programs (L-SAT, RADAR-SAT, plus either M-SAT or DBS). The
firms were also asked to provide details on their sales composition, their
foreign exchange utilization, investment plans, demand for labour and |

marketing strategies.
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The firms participating in the study were SPAR Aerbspace, MacDonald,
Dettwiler & Associates, SED Systems, Com Dev, Canadian Astronautics Limited

and Miller Communications Systems.

Not all the companies foresaw the prospects for their performance differing
under the three scenarios. Hence, MDA prepared forecasts for only two cases,
while Miller and SED Systems prepared only one forecast each. SPAR, Com Dev

and CAL each provided sufficient information for the three scenarios.

Industry Forecasts

The forecasts which were prepared by the six firms indicate tﬁatithe firms

are anticipating continued rapid growth in their businesses.»-Total sales are .
predicted to increase by 17 to 22% annually. Depending on the scenario,

sales will reach from $439.8 to $675.3 million (1981 $) by 1990. Export
performance improves, with firms predicting that exports by 1990 would

account for over 60% of sales. In addition, substantial amounts would be
committed to R&D activities. Under the high scenario (that is, three
government satellite prograﬁs) industry perfofmance is pfedicted to be
considerably better by most ieasures than under the other scenarios.
Nevertheless, even the low scenario (that is, only L-SAT) represents a casé

of satisfactory industry performanée.

Return on Investment

The information provided by the companiesﬁenabled‘us to calculate the
internal rate of return'(IRR) on the cash flows1 generated by the company
‘under each.écénario. This calculation ﬁas made prior to any adjustments for
economic distortions ahd, hence, constituted a measure of the private return

on investment enjoyed by the companies.

1 pefore taxes, interest, and deprecilation.
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The same figures formed the basis for the calculation of the company's social

returns as measured by net present value (NPV). Adjustments were made to the

private césh flows to reflect the cost and benefit .to the economy for the use
of foreign exchange, employment, sales tax foregdne; and government subsidies
and grants. Certain government expenditures, for example goverment's contri-
bution to ESA, benefit the industry as a whole and therefore were included as
adjustmenfs to the aggregate returns and not attributed t6 individuai

companies.
The above analysis resulted in the calculation of the space industry's
return by company and the social return for the industry as a whole. All

results are in 1981 constant dollars.

Private Returns

Based on the projec;ions provided by.the six companies, the companies expect
significant private returns on their space-related business. Intérnal rates
of return vary from 22 percent to 83 percent. One exceptioﬁ to a .positive
IRR occurred with one company under the seéond scenario (that is, with
RADAR-SAT). 1In that instance, the company anticipated making significant

expenditures in R&D and, giVen the long period before commercialization of

 the RADAR-SAT technologies, it did not expect to recoup those expenses in the

timeframe of the study.

The high private returns forecast by the firms reflect the low capital base
of most companies in the space industry. Firms, partiﬁularly CAL énd Miller,
do substantial amounts of non-manufacturing work (studies,‘syétems desigp,_
etc.) that does not require much investment. Others (SED Systems, SPAR, Com
Dev) are more geared towards commercial production and hence have relatively
high investments. Nevertheless, as a whole, the industry does not require
Substan;ial capital investment and therefore generates véry high sales and

profits per unit of capital invested.

o




R

Peat, Marwick and Partners

The differences between the cases, where applicable, point out that the
industry would benefit from additional governmenﬁ programs. Again, except
for the one company with RADAR-SAT, the anticipated returns iﬁcrease if new
programs are added. As prime contractor, SPAR particqlarly benefits from the
enlarged government program: its IRR increases from 36% to 70% from the bése

case to the case with three major programs.

- Social Returans

With the one exception under the second case, all of the companies generate a

positive NPV after adjustment for the social costs and benefits attributed to
their space activities. The NPV of the basg case (only L-SAT) is estimated
at $89.9 million, the NPV for the second case (L-SAT and RADAR-SAT) increases
by $32.5 million to $122.4 million, and the NPV for the third case amounts to
$213.,6 million. This sizeable inérease is largely attributable to SPAR's
forecasts under the third scenario. SPAR expects to achieve greater opera-
tional économies and high efficiency if three major.programs are undertaken
and therefore expects to be able to penetrate new ﬁarkets, particularly with
US defence contractors. It should be noted that the above figﬁres'aséume,

that there is no premium paid by government on its purchases from Canadian

sources.

_Nevertheiess, the high social return on investment indicates that the economy

as a whole can still benefit from the nation's space program even if Canadian
industry required subsidies by way of a premium on purchases from Canadian
sources in ordér to undertake specific satellite programs. The effects of
paying a premium in Canadian purchases for RADAR-SAT and M-SAT (or DBS) are

as follows:

e  The incremental economic impact of undertaking the RADAR-
SAT program is $32.5 million (1981 §) if no purchase
‘price premium is expected for procuring the system
domestically. If a purchase price premium of 10, 20 or
30 per cent is expected, the incremental impact declines
to $19.8 million, $7.1 million and negative $5 6 million
respectively.

vi
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® The incremental economic impact of undertaking the
~ RADAR-SAT and M-SAT programs together is $91.2 million
(1981 §) assuming no purchase price premium. If a
premium on the two systems of 10, 20 or 30 per cent is
assumed, the incremental economic impact declines to
$67.3, $43.4 or $19.6 million respectively.

Thus, the industry's overall economic benefits can sustain a. premium up to
20 per cent for the RADAR-SAT alone or up to 30 pér cent for the two systems
in combination. The superior performance of the two systems together results
from the expected industrial and'technqldgical synergism of having two such

high technology projects in addition to L-SAT undertaken in the period under

review.

Sensitivity

The above assessment of the industrial impact of Canada's space program is
based on a number of key assumptions which can profoundly affect the results
of our analysis. It is therefore important to recogﬂize_the sensitivity

of these results to their underlying assumptions when interpreting and using

the above‘figures. The critical assumptions are as follows:

. The results are derived from forecasts prepared or
material provided by the firms. Since the projections go
to 1990, there will, no doubt, be considerable margins of
error. Furthermore, it was impossible to verify the data
provided by the firms or to do an independent market '
assessment of each firm. We did, nervertheless, review
the forecasts for reasonableness and internal consistency
and compare the forecasts with past results. The ‘
forecasts, however, may still be optimistic in certain
cases.

° The company projections assume rapid starts on the major
space programs so that no additional govermment support
was predicted to sustain particular capabilities. Thus,
no significant assistance to overcome industrial loading
problems was included in the analysis.
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° The social benefits accruing to the space industry were
highly dependent on the estimated premiums attached to
foreign exchange and to employment. Counter—-arguments
could be put forth that the estimated foreign exchange
premium of 15% is too high, that domestic sales are not
entirely import replacements, and that highly skilled
labour in the space industry has an opportunity value
greater than 90% of the actual wage bill. The
assumptions used in the study may tend to overstate the
real social benefits. '

] In estimating the social costs of government's support to
the space industry, assumptions were made as to whether
specific government programs were in fact subsidies to
the industry or, alternatively, whether they represented
purchases of goods and services needed by government that
would proceed on their own merits. Subjective criteria

were applied, after discussion with govermment officials,

to make the distinction among government programs.
Again, the tendency was to favour industry, since
government purchases as a general rule were assumed to
satisfy real needs by government.

. No purchase price premium was explicitly assumed on
" government purchases in general. We know from past
experience that such premiums may be required. Our
analysis indicates that the industry's social returns
could justify a purchase premium on the major satellite
programs. No analysis, however, was made on the
possibility of premiums on other government purchases
besides these major programs.

. Not all the social costs of the space industry are likely

to have been captured in the adjustments made in the
analysis. For example, the cost of program
"administration by government departments and the cost of
government services, not specifically related to space
like the Trade Commissioner service for export advice,
were not included. Moreover, the analysis did not
include the costs of trade off-sets and special export
credit that could arise in space export sales.

viii
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Non-Quantified Benefits

A potentially impoftant consideration in assessingvthe impact of Canada's
space program on industry is technological spin-offs into non-Spaée related
areas. The analysis carried out in the study did not explicitly take into
account the potential sales by the six companies of products developed as
part of their space efforts but whose applications spread outside the space
field. We know thatithese sales do in fact occur: one'exémplé is cited in.
the report. However, it was not possible to estimate such benefits and
attribute their origins specifically to the firms' space activities. The
return on investment calculation in the study, as a result, understates real

returns since it ignores any spin-offs.

Other non—-quantifiable benefits exist iﬁ terms of national security, inter-
national relations, and national pride that result because of Canada's space
program. These benefits are typically non-economic and were also not covered
in this study. However, we expect that in making policy decisions with

regard to future space activities, government would take such factors into

account.

ix
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I - INTRODUCTION

The Canadian government began efforts to develop an indigenous space industry
as early as 1959. During the 1960's the government initiated a series of
experimental and demoﬁstrational programs in which Canadian:industrial
participation increased steadily. Since 1969, gOVernmenﬁ spending under

contract with Canadian space companies has amounted to $250 million. In

;addition, $187 million has been contributed directly to industrial

development through a variety of programs. A major aim of this assistance

has been the creation of a domestic prime contractor capability.

A study entitled The Canadian Space Industry, Preliminary Report, Options for

the 80's prepared for the Department of Industry, Trade and Commerce in 1980

~ indicated that the seven leading companies were predicting a 21 per cent

annual growth rate and were planning to commit large amounts of money to

capital investment and research and development. These predictions were,

however, based on a variety of different assumptions including‘aésumptions

regarding government plans and policies.

STUDY OBJECTIVES

The objective of this report is to assess the future prospects for the
performance of the industry under given assumptions regarding government

procurement. This assessment of future prospects has two major components:

o a general review of the financial prospects for the major

firms under each of three possible levels of government
expenditure.
o an assessment of the social rate of return to Canada from

the space industry that results from each of the three
levels of government expendlture.
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It is hoped that this information will facilitate the decision-making process

with respect to future government policies towards the space industfy.

SCOPE AND METHODOLOGY

In conducting our review of the industry, we concentrated in the six leading

companies:

- SPAR Aerospace Limited

- SED Systems Inc.

- MacDonald, Dettwiler and Associates
- ° Canadian Astronautics Ltd.

- Com Dev Ltd.

- Miller Communications Systems Ltd.

These companies account for‘abOut 80 per cent of industry sales. Each
company was visited at least once and generally twice. Special attention was
paid to SPAR Aerospace which accounts for approximately 60 per cent of
industry sales. Discussions were held with senior executives from each of

the companies as well as with a variety of government officials and industry

experts.

An assessment of the potential social return entails obtaining forecasts of

" the future sales of the industry under each possible level of government

expenditure, estimating future profitability, and calculating the private
rate of return to the companies involved in the space industry. This private
rate of return is then adjusted to take into account the externalities which
directly affect the national interest but which do not directly affect the

financial statements of the companies. These include such items as foreign

exchange generated and employment created. The overall benefits of investing

resources in the space industry are then compared to the opportunity cost of
capital.

I.2
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The results of such a review are heavily dependent upon the market forecast

_for the industry over the next decade. As indicated in our terms of

reference, we have not conducted.an independent review of the market

prospects either for the industry as a whole or for the individual_companies{.

We have relied upon the forecasts prepared by the individual companies:
These have been discussed with the companies and with knowledgeable

government officials to ensure consistency and reasonableness.

Definition of the Industry

We have, inlgeneral; used the iﬁdustry definition contained in The Canadian

Space Industry, Preliminary Report, Options for the 80's. Each of the six
companies was asked to separate their business into space and non-space ‘
segments. Only thét portion of company sales classified as space or

space-related has been included in the analysis.

Our results pertainAtofthe six listed companies only and do not include
sales, etc., for the femaining companies in the industry. The results,
therefore, represent an investment analysis of the six companies rather than
the entire space industry. These companies do; howéver, account for an

estimated 80% of the Canadian space industry.

STUDY APPROACH

In undertaking this study, we examined the past performance of the induétry,»
including a review of past government policies. The global outlook for the
products of the Canadian space industry was assessed and, for each of the six

companies, the effects of three different levels of government expenditure

I.3
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on the company's sales ‘and financial performance were analysed. Finally, we
calculated the private rate of return achieved by each of the six companies
as well as the social return to the nation.

1

Subsequent sections of this report present our findings, analysis and

conclusions. We believe that the results of our review represent an

achievable forecast of the future’ of the Canadian space industry.

I.4
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IT - PAST PERFORMANCE QOF THE INDUSTRY

THE INDUSTRY'S EVOLUTION

The space industry in Canada is relatively new. Having its genesis in the
post-war period, space activity began in earnest only in the late 1950's
following the first satellite launch by the USSR. In 1962, Canada became the

third nation to launch a satellite.

At that time, Canada's space industry was dominated by foreign-owned

subsidiaries that were primarily engaged in assembling equipment designed by

their parent companies. These first entrants in the space field were largely

aviation and electronics-based companies: typical firms included Bristol,

RCA Victor, and Canadian Marconi. SPAR, then part of de Havilland Aircraft,

and Northern Electric were among the first Canadian-owned firms to develop

- space capabilities.

The largest pool of expertise, however, was to be found in government
laboratories. In fact, Canada's first satellite was built by the Defence
Research Board and the first ground stations by the Department of Transport.

Industry’s contribution to Alouette I, ﬁrincipally by SPAR and RCA Victor of

Montreal, was limited to a few subsystems and components.

By the late 1960's, the focus of Canada's space program shifted from a

 scientific orientation to domestic commumication systems. .This shift was

reflected in the creation of Telesat in 1969 and resulted in enlarged market
opportunities for Canadian industry. Canadian firms undertook the

construction of ground stations and continued to supply complex systems for
space craft.
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"It was govermment's intention that Canadian industry benefit from the

nation S space program, as articulated in The Canadian Policy for Space,

announced by the Federal Govermment in 1974. Despite its technological

excellence in particular areas, Canadian industry was stilll fragmented and

small. To stimulate the industry's development, government adopted 'make or

It also encouraged the setting up of a
prime contractor capability in Canada.

These policies appear to have had a positive effect. Since the early 1970'
new Canadian firms have been created, and space-related sales have expanded

rapidly. 1In 1975 total space sales were in the order of $11 million, of

which 11% were exports. By 1979, only five years later, total sales had

risen to about $140 million, of which 43% were exports.
of Canada's space industry is further demonstrated in the increased Canadian
content of Telesat's satellite procurement. Anik-A had 13%; Anik-B, 217%;
Anik-C, 33%; and for Anik-D, about 50% is anticipated.

The structure of the industry: has also changed with the consolidation of
commercial satellite capabilities under SPAR. In 1977, SPAR acquired a .
substantial portion of the government and commercial systems division of RCA
Ltd. in Montreal ‘and the payload manufacturing capability of Northern
Telecom. SPAR now accounts for some 60% of total industry sales. Young,
dynamic, Canadian-owned companies plus the space divisions of larger, more

diversified, foreign—owned companies account for the balance.

ROLE OF GOVERNMENT POLICIES AND PROGRAMS

The Canadian government has played a key role in fostering Canada's space

- industry since the inception of Canada's space program in 1959. The

following highlights only some of the ways in which government policies and

The growing strength ‘
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programs have shaped Canada's industry. More comprehensive discussions of
government policies can be found in recent departmental reports and in the

study undertaken by Phoenix Associates concurrently with this study.

Technology Transfer

Government laboratories were the first source of space technology which was
transferred to indﬁstry for exploitation in a wider market.l This

gévernment did, first, by ihvolving industry in the design and manufacturing
of subsystems and by traiﬁing engineering staff. Later, government
ehcouraged industry through its make—or-buy policy which effectively reduced
the amount of research done in government laboratories. The share of
government expenditures in industry as a percentage of total goyerﬁment space
expenditures has risen from an average of 28% from 1969 to 1974 to 58% from
1975 to 1980. This policy continues, for example, ﬁith NRC's joint NASA

Space Science Program and with CRC's technology transfer programs.

First Buyer

As one of tﬁo domestic bﬁyers_of satellite systems, the federal government
can have a pervasive influence on the products of Canadian industry.
Government has directed over 80%Z of its indﬁstrial contracts to Canadian
firms and is the largest purchaser of satellite systems for military use,
navigational aids, weather and envirommental monitoring, search and rescue,
resource management and advancement of scientific knowledge. It has further
ensured that an increasing percentage of Telesat's procufement goés to ‘

Canadién firms by paying a premium when neéessary.

As the first bﬁyer of innovative space products, govermment can further help

industry absorb the risks of new product development and in fact encourage

1 Ekamples of technology transfer in the space sector are presented in
a MOSST Background Paper, Technology Transfer by Department of
Communications: A Study of Eight Innovations, no. 12, 1980.




EXHIBIT 1

GOVERNMENT INDUSTRIAL ASSISTANCE IN FY 1980/81

($'000)
Industrial Grants*#*
Contracts Fund* IRAP PILP DIPP
SPAR 920.4 - - 4,203.0
SED Systems 264.7 - - -
Miller 183.1 - - -
MDA - 211.4 383.2 -
CAL 265.6 - 78.0 -
Com Dev 113.2 162.4 - -
Total 1,747.0 373.8 461.2 4,203.0

*#Including SSC Bridge Funding

**Approvals, not actual disbursements
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industry to innovate. Examples of govermment as first buyer include the
upgrading of LANDSAT earth stations, the local user terminal for SAR-SAT
systems, and the remote-manipulator system for NASA's space shuttle. With
the pufchase of such prototype equipment, an estimated 30 to 40%Z of total
expenditures by goverunment cover non-recurrent development costs associated
with the manufacture of equiﬁment for the first time. Further sales by the

manufacturing company are thereby enhanced as these non-recurrent costs need

not be recovered.

Common Facilities

Government has made the expanded testing facilities at DOC's David Florida

Laboratory accessible to Canada industry. Thus, activities which firms could
not undertake on their own can now take place in Canada, thanks to the

pooling of govermment and industry needs. for highly specialized equipment.

R&D Support

The high costs and risks inherent in space research make government support
Firms can qualify under govermment development programs like
ITC's Enterprise Development Program, the Defence Industry Productivity

Program, NRC's Industrial Research Assistance Program and the Program for

Industry/Laboratory Participation. There are also special programs aimed at

supporting the space industry such as DOC's Industrial Contract Fund .
Furthermore, SSC's unsolicited proposal fund has proven to be a particularly
effective and flexible source of R&D funding. On the whole, R&D funds

provided by government under these programs have been modest, as shown in

Exhibit 1, opposite, yet according to industry, essential to the development
of new space products. ' ‘
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International Cooperation

Since a greatvdeal of space business involves government-to—-government
dealings, the Govérnment of Canada has the role of intermediary to play in
negotiating intefnational‘agreements. Bilateral and multilateral
technological contracts have further opened market Opportuﬁities fof Canadian
companies in both Europe and United States. As a result of Canada becoming“
an associate member of the European Space Agency (ESA), for example, Canadian

firms can now compete for contracts under L-SAT and ESA's remote sensing

programs. Joint development with the US and France of the SAR-SAT systeh has

led to sales in both countries. In a more general way, Canada's ‘
participation in international agencies that regulate space activities world-
wide ensures a voice for Canadian interests in matters such as frequency

allocations and orbital assignments.

Major Government Programs

Since the start of Canada's space program in 1959, the Canadian government
has sponsored four satellite systems. In addition, Telesat has undeftaken
the Anik satellite'éeries, consisting of three Anik-A sételliﬁes launched -
from 1972 to 1975, Anik-B in 1978 and Anik-C and Anik-D to be launched in
1981 and 1982 respectively. Thus, over a twenty-three year period, there
will have been some twelve satellites launched, or one satellite launched

every two years on average.

Reflecting Canada's thrust to develop a domestic commﬁnicatibﬁs'sYstem; space
activities reached a peak in the‘early 1970's. At that time, government
Sponéored the Hermes (CTS) éxperimental program, and the beginning of the
remote seﬁsing program using LANDSAT satellites. Telesat, furthermore, was'

beginning the Anik series with Anik-A for which Hughes was prime contractor.

"Canadian industry was particularly active on the earth station side as well

as in the design and manufacture of the Hermes satellite.

II.5
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EXHIBIT 2

GOVERNMENT SPACE EXPENDITURES

1

Total. Expenditures in ‘

Expenditures Canadian Industry I

Fiscal Year ($"Million) (Z) /

1969/70 15.6 28.8 l
1970/71 13.8 32.6
1971/72 24.2 20.7
1972/73 33.1 31.7
1973/74 34.9 ' 28.7
1974/75 34.9 : 45.8
1975/76 o 40.2 47.3
1976/77 46.9 53.8

1977/78 ' 65.3 T 69.0 i

1978/79 95.2 74.2 ﬂ

1979/80 71.1 : 58.0 |
1.980/81 _81.2 N.A.

TOTAL 556.4
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This burst of activity was followed by a modest leveiling off of expenditures

until the late 1970's. A new peak in space expenditures was achieved in
1979. As shown in Exhibit 2, opposite, government spending reached $95

million in that year. Telesat further spent some $75 million on capital

investments in 1979. Principal govermment activities consisted of the remote

manipulator system (RMS) for NASA's space shuttle (over $110 million),

expansion of the David Florida Laboratory ($i7.7 million) and lease payments
to Telesat for Anik-B ($33.5 million). 1In addition, govermment undertook to
pay premiums to Teiesat for testing on Anik-C ($7.3 million) and for SPAR to
act as prime contractor on Anik—D ($22.4 million). At the same time, Telesat

continued to expand its terrestrial facilities.

These major programs are now drawing to a close. RMS expenditures will cease

in 1982/3, and major expenditures for Anik-C and D should be over in a year

or so. Telesat's network of earth stations is also nearly complete.

Government's current expenditures are estimated at about $90 million per year
on continuing space activities. Without the start of a major satellite
program shortly, however, Canadian industry'may find that their best business
opportunities are to be found outside Canada. Government's current space
program and the possible new satellite programs that govermment is

considering are discussed in Chapter IV.

IMPACT OF GOVERNMENT POLICIES AND PROGRAMS

Over the past decade; the federal government has invested over $500 million
in Canada's space sector, more than half of which waé spent on contracts with
Canadian industry. In addition, Telesat has spent some $300 million on
capital investments in 'a similar period. There can be no doubt that these
expenditures stimulated Canadian industry to market new products and to
develop new skills and technologies that it would otherwise not have had the

opportunity or the resources to undertake.

II.6
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- Government policies.have been particularly important to small and medium-

sized Canadian-owned firms. These firms have in large part been eager to
exploit technologies developed in government laboratories in order to
establish their own market niche. They are also responsive to opportunities
offered by government to develop new skills and expand their limited product
lines.l TLarger companies, with an already established technological
capability, tend to be less likely to show interest in government programs,

especially if they do not have obvious potential in commercial markets.

This has been the experience of firms in the study. For example, MacDonald,
Dettwiler and Associates (MDA) obtained key government contracts early in the
1970's to modify the Prince Albert Radar Facility to read out LANDSAT data. |
It thereby established itself as a leader in remote sensing and data handling
systems for meteorological, oceanographic and earth resource satellites. Its
capabilities have since expanded to include synthetic aperture radar (SAR),
as part of the SEASAT project in which Canada participated jointly with the
US in 1977. These efforts were also supported by a PILP grant from NRC of
$800,000 in 1979/80. MDA thus will be well placed to participate in the
development of airborne radar systems such as those for the proposed
RADAR-SAT program. . ' o

Another good example of government's impact on Canada's space industry is
SED Systems. An offshoot of the University of Saskatchewan, SED Systems was
the recipient of technologies transferred from CRC. It won a contract in

1978 to produce two development models of low-cost earth terminals (LCET) for

direct broadcast uses and subsequently manufactured 100 LCETs. Earlier, SED
Systems had acquired the necessary expertise in microwave technology to
undertake the LCET‘development through a DOC contract of $258,000. These
contracts»enabled SED Systems.to position itself in the emerging LCET market
which it hopes to exploit at home and abroad.

1 These conclusions are borne out hy the study of eight cases of technology

transfer by the Department of Communications for MOSST.
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Canadian Astronautics Limited (CAL) provides another example. A young firm,

.created in 1974, CAL could not afford to make the R&D investments necessary

for it to develop the 1oca1 users' terminal (LUT) for DND's satellite aided
search and rescue program. _CAL'S'total-sales in 1977 Whén.it starte& work on
the SAR-SAT project amounted to about $400,000.  Funding of about $150,000
obtained from SSC as a unsolicited proposal in 1977 enabled CAL to start the.

original research. Later, government contracts to develop LUT prototypes

. Wwere won and these led to the manufacture of LUT's for DND, NASA'ahd, more

recently, the French govermment.

" Based on CAL's sales projections for further  SAR-SAT sales, the original

investment by government in the development of the LUT by CAL is expected to
yield an adequate return. The internal rate of return on SAR-SAT's LUT is
estimated at 15 to 25% depending on the level of fufure sales.l The return
would be even higher.if the social impact of CAL'S export sales_and »
employment effects were taken into account. Similarly, government's support
to CAL to deveIOp its battery management system 1s also expected to yield a

high return — at least 25% depending on future sales.

The above cases are only some of the examples of how government support by
way of teéhhology transfer, R&D funding, and early buying of new products has

had a positive impact on Canadian space industry.2

! These rates of return are calculated on the assumption that govefnment
developmént contracts and a portion of DND's purchases are -actually R&D
investment. ' ‘ '

2

Other documented examples are contained in the report prepared by the
Department of Communications, Space Sector Report on Industry — Oriented
Government-Funded Research and Development, January 1981.




Total Sales

Net Profit

Gross Operating Profit*
Net R&D Expenses**
Taxes Paid#*

Total Assets

Net Fixed Assets

Net Working Capital
Capital Expenditures#*

Shareholders' Equity

*Excludes CAL

**Excludes CAl, and MDA

EXHIBIT 3

SUMMARY OF FINANCIAL PERFORMANCE

1976

46,422
1,077
3,582

629
718

17,207
3,964
5,041
1,105
6,661

1977

79,103
947
5,611
1,826
872
30,565
7,584
7,193
4,073
13,041

1978
($'000)
105,807

3,374

8,383

2,329

1,409

43,680

9,459

9,372

3,178

15,703

1979
127,527
597
9,223
2,792
1,029
57,774
13,563
8,332
5,830
18,049

1980
156,949
3,109
9,343
3,058
335
80,173
20,354
8,200
6,261
24,315
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They also demonstrate that Canada's participation in international
cooperative programs can lead to subsequent export sales. Furthermore, the

examples studied show that the support granted by government is likely to

result in high rates of return on investment.

INDUSTRY'S PERFORMANCE

The performance of Canada's space industry over the past several years has
been very encouraging. As demonstrated by its rapid growth in sales and
exports, it is a dynamic industry with demonstrated international
competitiveness in particular areas. Canadian firms have been at the fore of

technological advances and have been able to exploit these positions in the
world market.

The six firmé included in the study are estimated to account for about 80% of

‘total space industry sales in Canada. An earlier study entitled The Canadian

Sales

Space Industry: Options for the 80's by the Department of Industfy, Trade

and Commerce, examined in depth the capabilities and performance of seven

space firms1 up to 1979. The following updates that analysis of the space

industry and provides some-additionalvdeta‘il.2 Exhibit‘3, opposite,

provides a summary of the financial performance of the six firms from 1976 to

1980. The results for each firm are contained in Appendix A.

Sales of the six firms have increased at an impressive rate. The rate of
growth in their sales has averaged over 35% pér annum since 1976. In the
last year, company sales continued to climb, reaching a total of $157 million

for the six firms. An estimated 75% of this amount would be space-related.

1 The six firms included in the study plus Raytheon.

2 The analysis presented here looks at total company performance, not just
space-related activities. Since most firms are not exclusively in the
space business, the financial indicators described below are representative
of consolidated company performance.
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Exports

The companies' export sales have grown at a much faster rate than their total

sales. Over the past six years, the rate of growth in exports has averaged

about 2007 per ahnum, reaching over 50% of total sales in 1980 from 11% in
1975.

Exports are particularly important for certain of the companies. For

example, MDA expects to export 80% of its sales and Com Dev 75% of its sales.

SPAR, the lérgest space compahy,~expects to export 60% of its sales.

Exports tend to be concentrated with Canada's largest trading partner, the

United States. The US accounts for 55% of exports while European nations are

assumed to account for most of the balance. Most of the exports are to

commercial clients, the large American aerospace companies like Hughes, that

" incorporate Canadian subsystems and components into their satellites.

Domestic Market

Government and Telesat dominate the domestic market for space products. ‘
SPAR, as prime contractor on Anik-D, sells the‘majority of its products to

those two customers, as do CAL and Miller.

Capital Investment

As the. space industry has matured and more of its products evolve from
prototypes sold in limited numbérs to commercial products sold to customers

world-wide, capital investment by the companies has increased.




EXHIBIT 4

KEY INDICATORS

Companies including SPAR

Growth in Sales (Z%) . -

Net Profit (% of Sales) 2.3
Net Profit (% of Equity) 16.2
Gross Operating Profit (7 of Sales) 7.7
Net R&D Expenses (7% of Sales) 1.5
Sales per Net Fixed Assets ($) 11.7
Growth in Total Assets (%) -

Growth in Fixed Assets (%) -

Companies excluding SPAR

Growth in Sales (Z) -

Net Profit (Z of Sales) 13

Net Profit (Z of Equity) 11.6
Gross Operating Profit (% of Sales) 5.6
Net R&D Expenses (7 of Sales) 6.0
Sales per Net Fixed Assets (%) 11.9

Growth in Total Assets (%) -

Growth in Fixed Assets (%) -

1978

55

= o
s~ B
N B~ n

o O
O &~

50

10

34

7.9
44 .4
13.4

~N &~

71

60

113
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From 1976 to 1978, capital expenditures for the six firms amounted to only

Ak Mk AR A aa

$1.5 million. SPAR, however, has undertaken considerable new investment -

over $8.7 million in the last two years - part of which caﬁ be attributed to
its expanded role in space. More recently, capital investment by the other
firms has also increased: capital expenditures amountgd to $3.3 million in

the past two years, over twice the amount in earlier years.

Assets have grown at a much faster rate than sales. Total assets amounted to
$80 million in 1980, up from $17 million in 1976.

On the whole, the companies have invested little in working capital. ‘
Although all firms had positive net working capital positions, net working
capital was equivalent. to as little as ten days of sales in some cases. '
Inventories including work-in-process were typically the equivalent of one
month of sales. Total net working capital émounted to $8.2 million, for
sales of $157 million. At the same time, total current assets reached

approximately $60 million.

] - . - . . - -
.

Financial Returns

‘The profitability of Canada's space activities has varied éonsiderably.over

the past few .years. Total profits in 1980 amounted to $3.1 million, up from
only $597,000 in the previous year. This poor performance was primarily due

to the loss incurred by SPAR in that year.1 As shown in,Exhibit 4,

opposite, net profit as a percentage of sales in 1980, nevertheless, was

still relatively low, at 2.0%, when compared to the peak of 3.5% achieved in

1978. Gross margins have averaged 7.2% of sales since 1976.

The performance of the five companies excluding SPAR has been somewhat
better. Margins for these companies tend to be higher: the five companies
since 1978 have experienced net profits of 7.2% of sales and gross operating

profits of 13.1% of sales on average.

1 This loss was caused by large increases in depreciation, interest changes
and employee termination settlements, and does not indicate a deterioration
in SPAR's operating performance. '



| — . :
Peat, Marwick and Partners

R&D Expenditures

In 1980, R&D expenditures, net of any government grants, amounted to just
over $3 million, a fivefold increase since 1976. As a percentage of sales,

this amounted to 2.1%, a level which has typically been about 2.3% in recent

“years. This R&D effort has been considerable when viewed as a percentage of

net profits: R&D expenditures in most years have exceeded net profits.

The five firms excluding SPAR have put a relatively greater emphasis on R&D.

For the five companies, R&D expendifdres averaged 6.1% of sales since 1976.

The figures quoted above pertain only to internally funded R&D activities.
In addition, the firms undertook R&D on behalf of government (as part of=
government development contracts) which is counted as sales. Furthermore,
they received government assistance by way of direct grant to undertake R&D
work. These amounts are excluded from the above figures. An estimate of
total R&D activities by these firms would be as much as twice the amounts

actually shown on the companies' financial statements.



EXHIBIT 5

GLOBAL MARKET PROSPECTS

Satellite Systems:
- Civil
- Commercial

- Military

Sub-Total

Remote Manipulator Systems

Scientific Application

Total

Source: Canadian Space Industry

Current Market

gs All Other

($ million)

5,740 2,350

140 430

4,910 470

10,790 3,250
50 -

20 14

10,860 3,264

Marketing Opportunities in the 80's
Department of Industry, Trade and Commerce

Annual Growth
Prospects

15%

<10%

'i
i
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i

f
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III - GENERAL MARKET OUTLOOK

GLOBAL MARKET

Industry specialists generally predict a buoyant market for the space:indus—
try as a whole, led by developments in the United States. Space sales,
including satellite and terrestrial facilities, are estimated to amount to

approximately $14 billion annually. The US market alone is estimated at over

 $10 billion in sales, with NASA's Space Transpoftation Program and military

purchases accounting for a large portion of expenditures. Markets in Canada,
Japan, Europe, and, to a lesser extent, oil-rich and developing countries

account for the balance.

‘The Department of Industry, Trade and Commerce has reéently coﬁpleted a com-

prehensive étudy of the global market for space products. This study

analyzes in detail the 58 civil and commercial systems and 17 military’pro—

grams which make up the above market forecast. According to that survey, the

space market can be divided into three principal client groups: civil or

government space programs typically for communications, scientific, meteoro- .

logical, navigational and resource applications; military programs
(surveillance, communications, and defence-related programs); and commercial

programs largely for communications purposes.

As shown in Exhibit 5, opposite, the overwhelming share of tﬁé satellite
systems market is in the civilian sector. This market segment,khoweVer, is
dominated by political factdrs, which can often override éconoﬁic considera-=
tions. Because these exgenditures‘are dependent on government budgetary

situatibns,-thisksegment is not expected to have high growth prospects -

1 See Canadian Space Industry: Marketing Opportunities in the 80's,
Industry, Trade and Commerce, 1980. :

III.1
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civil sales are forecast to grow at less than 10% per annum. Major purchaSES

in most instances will be directed to domestic suppliers. However, opportun—

ities still exist for Canadian firms, especially in regional prOgrams;

The next largest market for satellite systems is foﬁnd in the military sec-
tor. This market is dominated by purchases by the US govermment. ‘Here, the
emphasis is on technologically advanced equipment, with procurement - limited
almost exclusively to domestic firms for security reasons. Canadian firms
should not expect to gain a large ﬁortion 6f this market. However, spurred
by greater fuhding commitments to defence in the United States as well as by
closer collaboration between Canadian industry and US defence officials,

there are indlcations that Canadian companies may have greater prOSpects in

thls rapidly growing market than in previous years.

The final market segment is the commercial sector. This sector is thOught to

constitute the fastest growing market: Growth is predlcted at greater ‘than

25% per annum, albeit starting from a relatively small base of $500-6OO mil-
lion. The commercial market is particularly buoyant in the United States

where regulatory relaxation has permitted more participants, and user‘sophis-
tication has increased the demand for advanced communications. The demand

for communications services in areas such as cable television, pay—-TV, direct
broadcasting, teleconferencing, video transmission and data communications is

expected to grow considerably. Commercial applications are also expected to

develop in maritime communications, airborne radar, mobile communications,

and remote manipulation systems. The ground segheht will be particularly

important in these developments.

Competition faced by Canadian firms in these international markets is stiff.

The space industry has long been dominated by US firms such as Hughes Air-

craft Co., General Electric, Ford Aeroapace; Rockwell International, TWR, and

RCA Astronautics. These companies have been prime contractor5<for the’

INTELSAT series, the Anik series (up untll Anik-D), and US commerc1al systems
(SATCOM, Westar, Comstar, SBS)

ITI.2
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More recently, European and Japanese manufacturers have gained in strength as

a result of increased concern over the US dominance of the space industry.
Prime British space capabilities have been consolidated under British
Aerospace, while in France, ihdustry has grouped around Aerospatiale, snd in
Italy, under Aeritalia. German companies active in space include
Messerschmitt-Boelkow-Blohm (MBB), Dornier System and ERNO.'JapaneSe
companies, primarily Mitsubishi and Nippon Electric, are also working to
impfove their own technology and to reduce their reliance on US facilities.
All of these companies are being encouraged by regional and national civil _
programs such as ESA's L-SAT, Space Lab ahd Ariane LaunCher,:national direct
broadcast programs in France an& Germany and bidding 'in civil programs in
other countries (for example; the Arab Stetes, Mexico and Africa). Hewever,
few of these companies have demonstrated their international competitiveness
for entire satellite systems, and most rely on direc;ed‘procurement,.bid o

‘support, and subsidies to win major prime contracts.

The competitive situation in the ground segment and for specialized compon-

ents is somewhat different. There are more participants, ranging‘from the

major satellite manufacturers listed above to specialized companiesesuch as
Scientific Atlanta and Microdyne. Non—American compenies also have been
‘stronger in this side of the space industry. Mitsubishi and Nippon Electric,
for example, have built complete earth statioms and major'subsystems for

INTELSAT in over 60 countries. This is also the area where Canadian firms

excel.

By far the fastest growing segment of the ground stationimarket is likely to
be that for small, low-cost satellite earth stations. Japanese firms are
expected to be particularly effective in this area, proViding considerable
competition for US firms. Market projections indicate that sales of ground
equipment could grow at 40% annually and reach 100,000 installations‘in the

United States by 1990.
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OPPORTUNITIES FOR CANADIAN COMPANIES

In light of the expanding markets for satellite systems, especially in the
commercial sector, most Canadian firms are anticipating commensurate growth
in their own operations. Part of this optimism is due to the generally

expénding markets internationally, and part to the prospects for Canadian

firms increasing their market shares. That is to say, Canadian firms expect

their competitive positions to improve in the coming years.

At this point, it is difficult to'judge the reasonableness of this.aéser-
tion. Certainly, the market offers an abundanée of opportunity for Cahadian
firms if they can capitalize on those opportuﬁities. However, it is still
difficult to translate global,oppoftuﬁities into sales for individual

companies.

As a general rule, Canadian firms tend to position themselves in markets that

are technology-driven. - Firms specialize in particdlar components and satel-

lite subsystems that are sophisticated'and fequire a certain ampuﬁt of
customization. The skills of Canadian firms in the"engineering and systems

areas are particularly strong. The international success of Cqm Dev. attests
to this claim.

-Typically, Canadian industry has been at the ieading edge of teéhnological

developments.. The Hermes experiments resulted in Canadian expertise being

developed in direct broadcast in the 1970's. 'Only now is the market for DBS

developing in the US, Japan and Europe, and Canada has yet to commercialize
that technology. Similarly, Canadian strengths in remote sensing, satellite-
aided search and rescue systems, and, more recently, remqte‘manipulator
systems give Canadian firms unique capabilities in those areas. Commercial
markets for these products are expecﬁed to develop dver~the next five or more
years. -

- Few Canadian firms are at the stage of producing for mass markets such as

that emerging for low-cost earth stations. This market will require firms to

III.4




'study.

. gremammey

' ' ‘ : : III.5
Peat, Marwick and Partners AP

&£

be cost-competitive and to produce in volume. It is 1ikeiy that most
Canadian firms, not having a large domestic market on which to base their

production runs, will have considerable difficulty in establishing themselves.

in the US market. It can be expected that US firms already known in that

market and having a very large market base will dominate. Japanese fifms,

skilled in mass production of low-cost electronic goods, will be challengers.

That is not to say that Canadian firms offering a good product should not be

able to sell successfully in the market for ground stations. Hoﬁever, they

should not expect to command a large market share on their own.

‘Canadian firms are presently weakest in their ability to undertake entire

satellite systems. Here, SPAR, the only Canadian firm with the potential. to

act as a prime contractorl, is disadvantaged since it lacks a unique

satellite bus technology and must pay license fees to Hughes (or British

Aerospace for using L-SAT outside Canada). Furthermdre, SPAR has not yet

reached a volume of business which permits it to attain economies of scale
and other production efficiencies.

At present, SPAR is following a strategy of deepening its capabilities

through the Anik-D program, the first time SPAR will have acted as prime

\ . . s
contractor for a major satellite system. "It is also broadening its capabil-

ities by participating in ESA's L-SAT program: Through this program, SPAR
will acquire new skills in solar afray systems and testing and integration.

Although SPAR has yet to win a major intermational contract, its competitive

pqSition is reported to be improving: the difference between SPAR's bids and

the lowest bids on recent intermational tenders has narrowed. The long-term

prospects for SPAR as prime contractor will be dealt with in depth in another
2

1 SPAR's role as prime contractor is subject to a close examination in a
study concurrent with this one.

2 The prime contractor review is currently underway. Its conclusions are
yet to be released.
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PREREQUISITE FOR ACHIEVEMENT

In light of the space market's inherent risks, its rapid technological

advances, and its strong political overtones, it becomes extremely difficult

' to ratiomalize and predict- its development. It is even more difficult to’

~pr¢séribe a formula of success for the industry. However, there may be

lessons to be learned from the industry's past experience.

One of thé keys to long—term'success in the space market has been to antici-
pate market developments. Canadian firms have in the past been at the fore
of certain technological developments — for example, remote sensing énd
remote manipulator systems — which hold pfomise of wide commercial markets.
Strong national programs, in particular, have been extremely helpful in
providing industry with an advanced opportunity to demonstrate and perfect
prototypes in Canada before marketing their produéts abrdad. " If initial
development costs can be recouped from govérnment sales, futﬁre sales can be

made at substantially lower prices, thereby enhancing the_product's
international competitiveness.

Another requirement for a successful space industry is to supplement the
resources of industry to support R&D activities.  None of the fitms in Canada
is currently is a position to adequately sustain a space R&D program. Even
with relatively high percentages of sales devoted to R&D - as much as 10-15%
of sales - the absolute amounts put into R&D by Canadiaﬁ\firms are  limited.l
Continued government R&D fuﬁding as well ‘as transfer of technology deveioped
in government laboratories to industry are essential to enable the space

industry to keep abreast of technological development;

Close international cooperation is also vital to permit Canadian industry the

opportunity to participate in certain regiomal programs. withoutvpreferen—

tial access, such as that gained from ESA associate membership, Canadian

1 “Internally funded R&D in 1980 is estimated at $3 million which is
equivalent to industry s net profits in that year.
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firms would be effectively locked out of mosﬁ space business opportunities.
While firms may be confined to a limited area and may even run the risk of
divulging their technolbgy when participating in coopefative programs, such
collaboration nevertheless makes possible future sales to other members of
the cooperative body. It is important that govefnment continue_to facilitate

industry's participation in international programs.

The evolution of the space market into commercial'applieations'is likely to
place different demands on industry. Cost-effectiveness becomes important,
pefhaps more so than in either the civil or military markets. It may be
necessary for industry to produce less technologically sophisticated equlp-
ment at lower costs. ‘High volumes are also requlred to amortize 1n1tial
development costs. This transformation to a production orientation by
Canadian firms will likely call for more investment in capital goods and
greater attention to marketing and productivity by industry than in the past.
Capital assistance by government will 1ike1y>be required to overcome this
potential ba;rierl to Canadian firms in entering mass markets in which they

currently have little experience.

The ultimate responsibility for successful exploitation of market opnortunF
ities, nevertheless, rests with management. It is largely up to industry to
identify potential markets and to satisfy those markets with products that
are competitively priced. It is also up to industry to ensure that their
sales yield sufficient profit to sustain the expansion of these . enterprises
and to generate returns to investors. This*requires a concern for opera-

tional efficiency and internal control. In high technology areas such as

. space, the management of hlghly skilled manpower is of prlmary 1mportance.

Without the accumulated knowledge found in Canada's high technology indus-

tries, prospects for long—~term success in space would be slim.

1 In 1980, capital expenditures in‘space amount to about $6.3 million, a
sixfold increase since 1976 and twice as much as 1980's net profits for
" the industry.

III.7 -




Remote Sensing

. Current Programs
New Programs

TOTAL
Technology Development

Current Programe
New Programs

TOTAL
Communications

Current Programs
New Programs

TOTAL
Space Science
Other On-going Programs

TOTAL

EXHIBIT 6

e

CANADA'S CURRENT SPACE PROGRAM
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IV - PROSPECTS FOR THE INDUSTRY

CANADA'S SPACE PROGRAM

As shown in Exhibit 6;_6pposite, Canada's current space program amounts to
$260.7 million over the next three years (1981/82 to 1983/84).1 The
continuation of ongoing programs repfesents 75% of totai exnenditufes.
Annual expenditures average $87 million in current dollars, uhieh represents
a decline of some 10% in nominal terms and over 30% in real terms since the
peak in government space activities reached in 1979. After-the period of

expansive activity in the late 1970's, the space industry is now faced with a

levelling off of activity by the federal government, as time is>taken to

assess the industry's performance and reflect on government priorities in
space.

New Initiatives

One of the principal thrusts of Canada's present space program is remote
sensing, which enables satellites fo be used for resource management as well
as territorial and environmental surveillance. Key'elements of the remote
sensing program include upgrading of existing earth stations to receive and

process data from LANDSAT-D to be launched in‘l983, pfeliminary studies of a

- satellite program (RADAR-SAT) using synthetic aperture radar (SAR), and

participation in ESA's remote sensing program. The latter is a possible
option for Canada to follow if it decides not to proceed with RADAR-SAT on
its own. These new activities supplement ongoing R&D programs in the areas

of oceanographic, meteorological, and airborne applicatioms. In total, $91

million will be devoted to remote sensing activities.

The other major program initiatives are in the area of communications, for

which $64.3 million has been allocated. 1In addition to the_studies of a

1 gee MOSST, The Canadian Space Program for 1981/82 - 1983/84 Background

Paper Number 19, Aprll 1981.
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mobile satellite system (M—SAT), approved in last year's spéée program,

studies were recently approved on a direct broadcast satellite system (DBS).

The communications side of Canada's space program also inéludes‘ongoiﬁg

programs for the expansion and operation of David Florida Labofatéry (DFL),

- Anik-B experimental prégrams, Search and Rescue Satellite (SAR-SAT) and

military communication applications.

A third major area of new programs in the 1981/82 - 1983/84 period is in
technological development with cowﬁitments amounting to $51 million. This
encompasses programs such as Canadian participation in ESA's L-SAT program,
and additional funding for DOC's industrial‘support.aétivities.‘ Thése
increases complement existing spacelprograms such as the Remote Manipulator
System, bid support to industry, and the preﬁiums paid to Telesat for Anik-C
and-D.

Space science is the fourth major area of government expenditure. Although
no new space science program was announced in the latest space program,
substantial funding has already been allocated for NRC's joint Space Science
Program with NASA. 1In total, about $41 millioﬁ is to be spent on the

development and manufacture of state of the art spaceborne instruments which

could, for example, be used for experimentatioh aboard the US Space Shuttle.

Canadian industry is expected to undertake a major part of the space activity

resulting from the above space program. In past years, industry's
involvement amounted to about 55% to 75% of total government expenditures.
Assuming this level prevails in the future, Canadian industry.can expect:

government programs to generate some $50 to $65 million in annual sales in

the period 1981/82 to 1983/84. The major part of these sales would be in the

- 'space segment, with lesser amounts in ground facilities and data handling.

Iv.2
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The present space program offers the promise of much higher levels of
government expenditure in 1983 and subsequent yeérs if the major satellite
pfograms currently being sfudied afe realized. Over the next two years,
government is expected to take decisions on its participation with ESA in thé'
L-SAT program and on its investment in RADAR-SAT, M-SAT, and DBS, all of
which are now under study.‘-If'some"combination'of these major programs were
undertaken in the coming years, Canada's épace industry is likely to move

into another cycle of high activity.

INDUSTRY SCENARIOS

In order to .gauge the . impact of possible government space programs on
Canadian industry, three scenarios were developed, representing high, medium
and low levels of goverﬁment direct involvement in space. These scenarios
are based on the assumption that government has the option of going ahead or :
not with the four major space programs currently under studyv— L-SAT, RADAR-
SAT, M-SAT, and DBS - over the next five years. It was further assumed that
in'the coming five years, a maximum of three satellite programs would be
feasible, representing the high scenario (Caéé.B), and a minimum of one
program, representing the low scenario (Case 1 or base case). Two satellite
programs constitutes the medium scenario (Case 2); The following program
cost estimates are preliminary and subject to further refinement and

precision as the studies now underway progress.l

Scenario One

Because it is furthest advanced and a decision by Government to go ahead is
anticipated in late~1981, the first scenario or the base caée.consists of the
L-SAT program Only. Participation in L-SAT requires that Canada contribute
to ESA's operating overheads and generalistudies, as well as paying a share
of the totél L—SAT_program_costs that corresponds to the éharg of L-SAT

contracts won by Canadian industry.

1In‘converting cost estimates into current year dollars, inflat on rates of

10.2% in 1981/82, ‘and 9% annually thereafter were used.

Iv.3
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It is currently anticipated that SPAR will wih'the éontréct for construction
of the solar,érray sub-component, which it would develop with European
manufacturers. The total value of this contract to SPAR is estimated at
about $18-20 million. It is further expected tﬁat the teét and integration
activities will be ungertakeh by‘SPAR (using the David Florida facilities)
for a value of about $6 million. In addition, CAL has bid on contracts for
battery;maﬁagement (about $4 milliOn), and Com Dev on microwave equipment
(about $3.5 ﬁillion). Smaller contracts could also be won by other firms.
The total value of contracts likely to be won by Canadian firms is therefore
expected to be about $30 million, with Canada's_share being 10 to 15% of the

total program cost.

The total cost to the Canadian government for‘L-SAT would bé'approximately

twice industry's participation. Including Canada's contribution to LﬁSAT's
study phases, L-SAT costs are estimated at about $74 million (current $§) in
the period 1981/82 to 1985/86. Peak expenditures of over $24 million

annually are forecast for 1983 and 1984 corresponding to the satellite
manufacturing stage. ‘ *

The anticipated incremental cash flow for L-SAT and for the total space

program is as follows:

1981/82  1982/83  1983/84  1984/85 -1985/86
($ million current)

L-SAT 10.11 24 .4 23.8  13.2 2.8

Current Program 96.1 . 84.9 79.7 " 50.0(E) 50.0(E)

Total  103.1 109.3  103.5 63.2  52.8

(E) Estimate

The addition of L-SAT would increase government space expenditures in the

three coming years by $55 million or 21% o#er the current program.

1 $3.1 million in expenditures for on-going work on L-SAT have already been
included in the 1981/82 -~ 83/84 space program.




RADAR-SAT]
Ground Stations
Cumulative Total2

1

gpace program.

2

EXHIBIT -7

ESTIMATED COSTS

RADAR-SAT

1981/82 1982/83 1983/84 . 1984/85 1985/86 1986/87
($ million current year)
1.6 10.0 55.2 72.2 22.8
- - - 28.5 14.0
103.1. 112.4 151.6 36.8

Excludes any on—going programs past 1985/86.

153.5

Portion of expenditure for 1981/82 - 1983/84 already included in current
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Scenario Two

The medium level scenario includes the L-SAT program plus one other satellite
program starting in the period 1981/82 - 85/86; 0f the three programs being

~ studied, RADAR-SAT was chosen to be included in the second scenario.l
It is anticipated that SPAR would act as prime contractor for RADAR-SAT, with
CAL and MDA contributing to the program in the initial study phase, and-CAL
for the battery management system. Other companies such as Com Dev would
also expect to be suBcontractors to SPAR during the course of satéllite
construction; Aé prime contractor, SPAR would . 1ikely obtain over 85% of the
satellite cost (excluding launch and ground'station costs) directly.. Overall,
at least 50-60% Canadian content could be achieved. In addition, investment

in ground stations would likely .go to‘firmé such as MDA ‘and SED Systeﬁs.

The estimated cash flow for RADAR-SAT and the cumulative program total afe

presented in Exhibit 7, opposite. TheAproposed RADAR-SAT expenditure

- increases total space expenditures by some $291 million (current $§) overall

(inéluding‘ground stations, but excluding launch costs and initial
operations). In the three year‘period 1981/82 to 1983/84, government
expenditure would increase by about $50 million (19% over the current program
and 167 over the current program plus L-SAT), bringing government annual

space expenditures to over $150 million by 1983.

Scenario Three

The third scenario has government undertaking three major satellite programs

- L-SAT, RADAR-SAT and either M=SAT or DBS. Both M=-SAT and DBS are now in

lThere are currently several options being considered for RADAR-SAT: an allf

+ Canadian option, a joint venture with NASA, and participation in ESA's

remote sensing program. At the moment, prospects for the latter two
options are dim due to NASA budgetary cutbacks and the incompatibility of

Canadian needs with the European proposal. The all-Canadian option was
therefore included in this study.
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‘the early study phases, and precise cost estimates are not available. Costs

© are assumed; for simplicity sake, to be approximately the same amount .1

Both are assumed to be all-Canadian programs, with no international

cooperation.

The sequencing of the programs could vary: for exsmple, Case 3 could have
L-SAT followed by M-SAT then RADAR-SAT or vice-versa. SPAR, for the purposes
of the study, chose to prepare its forecast with M-SAT before RADAR~SAT.
Other firms like CAL and Com Dev for which the two programs are close
suBstitutes, provided material with RADAR-SAT first. These differences,

however, should not have a material effect on the study's results.

The proposea DBS program has two major options. One alternativé is an
interim DBS program using Anik-C with no incremental satellite costs (only
ground stations) for the first four to five years, followed by dedicated DBS
system, launched about 1988/89. The o;her is a special DBS system developed
as quickly as possible, with launch planned for about 1987. Since the
differences are not great in real terms (only timing), the option with the

later launch was assumed.

Canadian industry's participation in the M-SAT and DBS program is anticipated
to reach at least 55-60% of total expenditures. Agaih, SPAR would act as
prime contractor with subcontracts to Canadian companies 1ike.Com Dev for
microwave equipment and CAL for battery management. SED Systems and Raytheon
could be involved in large earth stations. in both cases, firms not primary
in space could be involved in supplying the user-procured'terminals and low

cost earth stations. For M-SAT, firms experienced in mobile radios, for

example, will have opportunities. For DBS, possibilities would exist for a

large number of firms including SED Systems through its connection with

General Instruments.

1 Based on preliminary estimates of satellite construction (excluding
launch and ground facilities) DBS could cost from $160 to 250 million (1981
$). M-SAT estimates range from about $190 million to $240 million (1981 §)
depending on system definition, payload and NASA participation. DND.
payloads estimates have not been included in the estimated program cost.




EXHIBIT 8

ESTIMATED COSTS

M-SAT OR DBS

1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89

($ million current year)

M—SAT or DBS 1.71 4.0 16.3  49.8  60.5  57.4  68.2  40.3
Cumulative Total2 103.1  116.4 167.9 200.0 214.0  94.2  68.2  40.3
1

Expenditures for 1981/82 already indicates in current Space Program

2pxcludes any on-going programs past 1985/86
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For purposes of this study, costs for M-SAT and DBS are assumed to be
‘appfoximately $170 million (current 1981 §) excluding ground facilities;
launch, and post-launch operations. It is also assumed for this presentation

is that RADAR-SAT comes first followed by DBS or M~SAT.

The resulting costs for the third scenario are presented in Exhibit 8,
opposite; Total M-SAT or DBS costs would reach about $298 iillion (current
year $) énd would bring peak goverhment expenditdres to over $200 million
(current year $) in 1984/85; In the period 1981/82 to 1983/84, government
expenditures would increase by about $20 million (6/ over Case 2) as major

program costs would not be incurred until the late 1980's.

'INDUSTRY FORECASTS

The six companies participating in this study - SPAR Aerospace, MacDonald
Dettwiler & Associates (MDA), SED Systems, Com Dev, Miller Communications
Systems and Canadian Astrdnautics Co. Ltd. (CAL) - were asked to furnish
detailed financial projections for each of the above three scenarios,
indicating how the prQSpects for their companies would change under each
scenario. Not all the firms anticipated that these major satellite programs
‘would affect their business plans significantly: Miller and SED Systems both
forecast that the differences in the scenario would have little impact on
sales; hence, only one forecast, assumed to be constant in each scenario, was
prepared by those two companies. MDA predicted that the second scenario,
L-SAT plus RADAR-SAT, would affect its business and prepared two forecasts:
one representing the base case (L-SAT only) and oné for the second (L-SAT
plus RADAR-SAT). The remaining three.firms.indicated that each scenario
would have an impact. on their sales forecast and provided éqfficient material

to prepare three forecasts.

To provide continuity with past data collected from these firms, the Business
Forecast Enquiry undertaken annually by the Air Industries Association of
Canada (AIAC) was used as the model of the information required  for this

study. Details of the companies' sales, costs, inveStments,tand employment

V.7




TOTAL SALES
CASE 1
CASE 2

CASE 3

EXPORTS
CASE 1
CASE 2

CASE 3

NET CASH FLQW*

CASE 1

CASE 2

CASE 3

GROSS R&D
CASE 1
CASE 2

CASE 3

EXHIBIT 9

SUMMARY OF BUSINESS FQORECASTS

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
($ million 1981)
107.4 132.9 141.4 177.7 188.7 232.4 276.0 324,2 377.5 439.8
112.8 145.1 178.6 220.2 249.6 305.1 353.3 412.5 478.9 558.0
114.3 171.2 205.5 264.1 320.7 385.1 441.4 510.2 586.3 675.3
65.1 80.9 89.2 105.0 124.1 150.2 177.5 207.4 241.3 280.8
65.1 81.9 80.5 111.3 138.0 168.1 203.4 243.4 288.3 343.7
65.1 83.6 95.6 118.3 146.2 178.9 216.4 259.2 307.8 365.6
1.8 3.5 0.8 - 6.2 9.5 6.9 16.8 22.6 14.0 32.7
1.4 2.4 1.5 8.3 10.3 10.5 19.9 25.4 16.3 35.3
1.3 3.2 4.0 15.2 23.2 26.9 37.6 44,5 37.3 56.2
5.4 7.0 7.9 9.0 10.2 13.7 16.5 19.7 24.0 28.3
5.8 8.5 11.1 13.2 15.2 20.2 23.3 28.1 29.4  40.1
6.0 10.0 13.1 17.7 22.6 28.3 31.2 37.8 44,1 51.8

* Excludes Interest and Taxes
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addition, the companies were asked to provide estimates of the foreign o

assumptions, sensitivity of profits to volume changes, R&D support and other
government assistance.. These‘estimates, adjusted in some instanceé, formed
the ‘basis of the aésessment-of the economic and social impact of Canada'sA
spacé program, presented iﬁ the following chapter. In addition, the firms
were asked their views on labour availability and the marketing strategies

they expect to pursue in achieving their sales forécasts,

To supplement the projectedvéash’flows provided by each company, certain
other éssumptiOns were made. First, to reflect the company's current
position, the net fixed assets and net working capital as of the end of the
1980 fiscal year were taken as the 1981 stafting point. Second, additional
investment in working capital was assumed fo take place in order to maintain
a net wofking capital position equivalent to one-half month's sales. Third,.
the full value of working capital and net fixed assetsl was assume& to be

recovered in 1990 at the end of the forecast period.

Exhibit 9, opposite, presents the aggregate forecast for six firms in the

study. Details for each individual company are Cthained.in Appendix C.

Sales

Having enjbyed a record of rapid growth, averaging about 357 annually in the
past, the firms are predicting continued high growth in the period 1981-1990.
Overall, sales (in 1981 §) are expected to grow at rates varying from 177 to
22% annually depending upon which scenario is assumed. Under the first
scenario, sales increase from $107.4 million in 1981 to $439.8 million in

1990. The high scenario has sales reaching over $675 milllion by 1990. 1In

l plant was assumed to be depreciated over 10 years, and equipment over 3
years, on a straight line basis.
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- all cases, the rate of growth is expected to diminish in later years: in the

period 1987 to 1990, sales grow at an average rate of about 15%. The impact
of the increased government space expenditurés is felt.primarily>in the
period 1981 to 1985 when annual rates of growth average between 17% for Case
1 and 28% for Case 3.

Exports

The companies' exports in the period 1981-1990 take on increasing importance
in overall sales. In Case 1, with government domestic purchases relatively
low, the companies expect to substitute at least partially &ith increased .
exports. Exports under Case 1 grow at an average of 187 annually and
increase from about 60% of total sales to 64% of total sales by 1990, albeit

on a small sales base. .Under the other two scenarios, the share of exports

~in total sales falls in the early years as government expenditures under the

ma jor programs increase. Nevertheless; exports continue to expand rapidly-
and reach an estimated 55% to 60% of sales by 1990. Depending on the _
scenario, exports are predicted.to reach between $280.8 million and $365.6
million in 1990, from a level of $65.1 million in 1981.

Net Cash Flow

The net company cash flow (before interest and taxes) that results from these
sales. varies from year to year. It steédily increases from an average of |
about $2 million annually in the first three years of the forecast period to
an average in the last three years of $23 million under Case 1, $26 million
under Case 2, and $46 million under Case 3. As a percentage of sales, the

cash flow improves from about 1% of sales.to a makimum of about 7 to 8% of

'sales under Case 1 and Case 3. There is some deterioration under Case 2,

because of high R&D costs associated with RADAR?SAT, which reduce the net
cash flow to about 6% of sales. In most instances, this level of cash
generafion.enables the individual firms to cover their anticipated
investments. However,‘in the early period, and’periodically thrOughOut the
forecast period, certain firms are not able to generate sufficient cash to

finance

IV.9




CASE 1
CASE 2

" CASE 3

* Study Estimates

EXHIBIT 10

EMPLOYMENT FORECAST

1981 1982
1578 1847
1640 1987
1651 2233

1983 1984 1985
(Persons)

2063 2331 2657

2498 2890 3322

2709 3307 3997

1990%

4427
5586

6674
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R&D and investments, resulting in negative cash flows. External sources of
financing will likely be required in those cases, especially when it is

remembered that the net cash flows in the above analysis are before interest
payments and taxes.

Gross R&D

The companies anticipate that their R&D activitles will grow even faster than
sales. Under the three scenarios, gross R&D expenditures increased at an
average of 20 to 27%, reaching between $28.3 million and $51.8 million in
1990. As a percentage of sales, gross R&D currently represents about 5% of
total sales.l As the profitability of the companies improves, this level

is expected to increase to about 6 to 7% of sales depending on the

scenarios. Under Case 3, with tﬁe greatest cash geﬁeration, gross R&D

amounts to 7.7% of total sales in 1990. 1In all cases, gross R&D expenditures

_are roughly equivalent to the companies' net cash flow before interest and

taxes.
Employment

Commensurate with the grdwth in sales forecast by the companies, the demand
for labour also increases. As shown in Exhibit 10, opposite, the industry's
total employment could reach as much as 6,674 persons by 1990; The raté of
increase in employment, however, is.anticipated to be less than that in
sales: empioyment increases by 12 to 17% per annum. This reflects, in part,

improvements in productivity, and greater use of capital as some firms shift

' to more capital-intensive modes of production. The relatively rapid

increases predicted by industry, nevertheless, reinforce the view that the

space industry will continue to rely heavily on its labour force to produce

custom—designed equipment with high local value—ad&ed. Sales per employee
increase from about $68,000 in 1981 to over $100,000 in 1990.

1l As a rough approximation, gross R&D expenditures are estimated to be
about twice as much as net R&D expenditures (that is, after government
grants). In 1979-80, net R&D averaged 2.3% of sales.

V.10
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V -~ RETURN ON INVESTMENT

Return on investment has several meanings, depending on the perspective

taken. For the private 1Investor it iIndicates the return he receives on the

‘financial resources he has invested in a business. For the Canadian

. government it is the social return earned on all resources committed by the

nation (both by the private investor and by the gpvernment). Rggardless of
the perspective, return on investment calculations deal only with items that

can be quantified in monetéry terms. Although such calculatlons are

Important, they are not all—encompassing. Projects can generate future
benefits which cannot be quantified. These may include, for example, a
technological capability which will eventually yleld quantifiable economic

benefits, the magnitude of which cannot be forecast at thils time. .

In this section of the report we deal primarily with the quantifiable aspects

of return on lnvestment. -Non—quantifiable' considerations are briefly -

discussed at the conclusion.

PRIVATE RETURN ON INVESTMENT

A private investor will generally undertake a project (or continue the
operation of a company) only if he receives a return on his invested equity
sufficient to compensate him for not investing hls money elsewhere and for

any risk elements involved. The ultimate return on equity received by a

~shareholder will be affected by both the operating profitability of the

project and the financing arrangements (i.e., how much of the total project'

costs are financed with equity and how much are financed with debt and at

what rates). Projects wifh the same operating margins, therefore, can yleld
significantly different returns on equity.




Industry-Wide
Results

EXHIBIT 11

PRIVATE RETURN ON INVESTMENT

Base Case Plus

Base Case RADAR-SAT
38% 40%

Base Case Plus
RADAR-SAT PLUS
M-SAT

53%
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Return on investment calculations, on the other hand, reflect the overall"

operating performance of a project. Return on investment gives an indication

"of whether or not a project would be attractive to a private investor

regardless of the financing arrangements. It is this calculation that we

have done for this study.

With the exception of one compény under the Base Plus RADAR-SAT scenario, all
the scenarios show private rates of return on 1nvestment in éxcess of 20 per
cent and range upwards to the 80 per cent level. These rates of return are
real (i.e., the distorting effects of inflation have been removed), and all
are calculated before cofporate income taxes. Overall, the industry shows an
internal rate of return of about 387% for Case 1, 407% for Case 2 and 537 for

Case 3.

These rates of return (once again, with one exception under Case 2) are
excee&ingly high when compared to the historical returns of manufacturing in
general of 12 to 13 ﬁer cent (before tax and net of inflation). Furthefmoré,
they make no allowance for the value of the on-going business past 1990.
Thus, despite the risk involved in operating in a high technology environment
which is rapidly changing, the forecast rates of return tend to indicate that
the companies should not have great difficulty in attracting the capital

necessary for expansion.

There are two qualifications to this conclusion, however, which must be

‘noted.

e  First, the rates of return are based upon forecasts
prepared by the companies. Although we have discussed
and reviewed the forecasts with the companies, we have
not, in any sense, confirmed or validated them. It is
possible that the companies are overly optimistic with
regard to their future sales and profitability.

° Second, it would appear that capital is not the critical
variable in analyzing the results of the space industries
as conventional financial analysis generally assumes.
These are techmnology- or knowledge- intensive businesses
rather than capital-intensive. It does not follow,
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therefore, that the companies could double their profits
by doubling the amount of capital they have invested in
the business. A shortage of skilled labour and knowledge
workers could restrain the rate of growth. The rates of
expansion postulated by the six companies could therefore
be limited by such shortages or by the technological and
management problems inherent in a rapidly growing
business.

As noted abpve, the space industries are not(capital~intensiVe. Part of the

reason for the very high forecast internal rates of return is the fact that

. they have very little capital invested in the business compared to the level

of sales generated. Conventional techniques of financial analysis may .not,
therefore, be the best tools to use in analyzing this typé of business.
Alternatives have not, however, been developed to handle knowledge—intensive

industries such as space.

RELATIONSHIP BETWEEN PRIVATE RETURNS AND SOCIAL,RETURNS‘

The private'rate of return on investment measures the rate of return to the
private investor who invests his honey in a project. In an economic ‘
environment where perfect competition prevailed, this private rate of return
would approximate the social rate of return. In reality, however, the market
is distorted. The social return to Canada, while based upon thg private rate
of return, adjusts private éash flows to correct for the distortions in the

market.
These distortions can occur as a result of the following:

. For social and private rates of return to be equal, the
market must consist of many buyers and sellers. This is
often not the case. Large corporations, government and
labour unions can possess significant market power.

] Even in cases where there are many producers and
consumers, prices may be determined by non-market forces.
Government regulations may influence or determine prices.
Minimum wage legislation is one example of this type of
intervention. Another is that the foreign exchange rate
may be determined by the central bank. ‘

V.3




EXHIBIT 12

SOCIAL RETURN ON INVESTMENT
(Net Present Values in millions of 1981 dollars)

Base Case Plus

*Excludes possible price premium on RADAR-SAT or M—-SAT

RADAR-SAT
Base Case Plus PLUS
Base Case RADAR—-SAT M-SAT
Company Results
Private Returns $ 71.1 $ 82.0 $ 143.8
Premium on Foreign
Exchange Generated (15%) 123.8 137.9 146.2
Premium on Foreign
Exchange Saved (15%) 72.0 106.2 149.2
Labour Benefit (10%) 41.0 50.3 58.6
Social Benefits $ 307.9 $ 376.4 $ 497.8
Direct Government Grants
and Subsidies (33.4) (47.9) (56.3)
Premium on Foreign
Exchange Use (157%) (36.2) (51.9) (66.9)
Sales Tax Foregone (47%) (14.8) (18.1) (21.1)
Increase in Physical
Inventory ( 5.7) ( 8.2) (12.0)
Social Costs $ (90.1) $(126.1) $(156.3)
"Net Social Benefits $ 217.8 $ 250.3 $ 341.5
Industry Adjustments
L-SAT Expenditures
(including Foreign
Exchange Premium) (54.0) (54.0) . (54.0)
David Florida Laboratory (21.8) (21.8) (21.8)
Premium on Anik C-D (3.8) (3.8) (3.8)
RMS Production Support (4.9) (4.9) (4.9)
Bid Support Program (9.2) (9.2) (9.2)
Industrial Contracts Fund (30.7) (30.7) (30.7)
ESA Remote Sensing (3.5) (3.5) (3.5)
Subtotal $(127.9) $(127.9) $(127.9)
Industry Social
Return on Investment $ 89.9 § 122.4%

$ 213.6%
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'3 Private return will also diverge from social return if

: there are external economies or diseconomies
(externalities). These are costs or benefits created by,
but not accruing directly to, the project.

e . Taxes and subsidies further distort the market, causing a
¥ divergence between social and market prices.

In the ptesence of such distortions, what then is the interaction between
private Teturns and social return? Of first importance is the fact that the
private rate of return based on market prices is the only one we can directly
calculate from ébserved market behaviour. It is the starting point for any‘
estimate of social return. The two elements of any social return on"
investment’ calculation are the forecast private return based on observed
market ﬁfices and costs, and the knowledge of possible distortions which is

used to adjust the private return.

Private return is calculated by both private and public officials because it
measures the actual costs faced by a firm. Public policy-makers are
concerned with social return on investment because it measures the true value

of a project to society.

SOCIAL RATE OF RETURN

Exhibitrlz, opﬁbsite, shows the social return on invéétment for the industry
and the nation as a whole. Details of the methodology used to calculate

these social rates of return are discussed in Appendix B.

a

The keyHAESump%ions in adjﬁsting the firms' private cash flows to calculate

the social return on investment were as follows:

° All purchases by government are assumed to represent

legitimate needs for which govermment pays a fair market
price (i.e., no price premium).

e Export sales were credited with a premium equivalent to

15%Z of exports to compensate for the under—valuation of
foreign exchange. .

V.4
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'APPENDIX B

THE CALCULATION OF THE SOCIAL RATE OF

RETURN ON INVESTMENT
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" THE PERSPECTIVE

As discussed in Chapter V of the report, the private rate of return (in the
form of the internal rate of return) considers the returns a project or a
company earns for its owners. Along with this private rate of return, the

federal govermment is concerned with the impact of a project on the national
economy-. '

The impact of a project in national income can be judged by comparing the.
actual, direct productivity .of the resources used in the project with the
beriefits they would produce in alternative uses. Alternative uses are
defined as the investment of an equal amount of capital in a "normal” private
endeavour which yields an average rate of return to society, and the use of
the labour involved in the project compared to the use that appears most
likely in the absence of the project. The costs,and-benefits flowing from.
the resources employed in the project under review are then ;ompared to the

costs and benefits the resources would have produced had they been employed
in alternative uses.

The average -social yield in Canada has been calculated to be apprdximately 10
per cent.l This rate in the form of a discount rate is, therefore, the

rate against which prdjects are measured. Projects which have a negative net
present value when measured against a 10 per cent discount rate, by defini-

tion, do not yield a rate of return equal to that which the resources would.

have yielded had they been employed elsewhere in the economy .

This does not necessarily mean that such projects should not be ﬁndertaken.
It may well be that equity or other non-quantifiable considerations justif&
the projects going ahead. It should be clear, however, that there is a

quantifiable‘economic cost to Canada of undertaking‘such projects. If, on

the other hand, a project yields a positive net present value at the 10 per

1 Glenn P. Jenkins, Analysis of Rates of Return from Capital in Canada,
Ph.D. Thesis, University of Chicago, 1972, unpublished.
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cent discount rate, it indicates that the project yields returns greater than

the resources employed would have carried had they been left to their next
best use.

CALCULATION OF SOCIAL NET PRESENT VALUE

There are two sets of prices (costs) that can be used to evaluate investment
projects. The first is the set of prices determined in the market and known
as market prices. An evaluation of a project or company using these prices

(for output, materials used, labour employed, etc.) provides us with the pri-

vate rate of return for the project. These prices may differ from the prices

that can be derived from a consideration of social welfare and society's
overall resource position, which we call shadow or social pfices.~ The
adjustments made to the resource flows based on market prices and’ included in
.the private rate of return calculation needed to convert those flows for a

social rate of return calculation are discussed in the following sections.

Revenues

The revenues of the space industry included in our analysis are the sales
forecasts of each of the six companies under each of the three»procurement‘
scenarios. Our basic assumption is that all of the sales are salés‘to cus-—
tomers.who are paying a price for the goods no greater.than what they are

worth. 1In the case of sales to commercial customers, this assumption is

almost axiomatic.

In the case of sales to the Canadian government , it is open to question. The
government may be pufchasing.items simply to provide work for certain com—
panies or to support their research and development activities. This would
be frue if the government did not have a legitimate requirement for all of
the goods and services purchased. In such an instance, it would be necessary
to deflate the companies' revenues (or alternatively incréaée the éocial

costs of the projeét) to account for what would, in essence, be a government
subsidy.
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Based upon our discussions with departmental officials, it has been decided
that all sales to the Canadian government represent goods for which the
government has a legitimate need and would procure even in the absence of a

Canadian supplier. The only exception to this made for a single company is_

approximately $4. million in purchases from SPAR Aerospace in 1981. Both

company and government officials agree that the primary purpose of these
purchases was to sustain the prime contractor capability of Spar in the

absence of new satellite orders. Other government purchases such as Anik-C

and D where a premium is known to exist, we have deducted as social costs to

the industry as a whole, but not to specific companies.

A aecond possible divergence between market prices and social prices in pro-
ject revenues would occur if the Canadian government were paying more to meet
their procurement requirements in Canada than they would have to pay.to
obtain the same goods elsewhere. We have assumed that this is not the case
except for the procurement of RADAR-SAT and M-SAT where the effects of a
purchase price 10, 20 and 30 per cent higher than the cost of purchasing a

foreign product have been calculated.

The Social Valuation of Foreign Exchange

A large portion of the output of the six companies is sold in foreign mar-

kets. The remainder is sold to Canadian commercial and governmental

. customers. Most, if not all, of the Canadian portion of sales would have to

be imported in the absence of the Canadian supplier. We have, therefore,
considered all of the sales to be either exported or replacing imports that

would otherwise have occurred. The sales result, therefore, in foreign

exchange being generated.

In an undistorted foreign exchange market, the social valuation of the for-
eign exchange is most appropriately measured by the market rate. The exis-
tence, however, of tariffs, export subsidies and indirect taxes creates a
divergence between the market price and the social price of foreign exchange.
To calculate the social return on investmenc, this gap must be‘determihed_and

the results incorporated in the analysis.

B.3
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The extent of the gap between the market and the social price of foreign
exchange has been estimated by Dr. G.P. Jenkinsvof Harvard University to be
15 per cent.l Bearing in mind that the results of his sfudy'yield a point
estimate for the gaps, the rate of 15 per cent has been used in the |
calculations, on the assumption that the overali averaged effect of

distortions will not change significantly over the next ten years.

Project Costs

The major project costs as measured by the market prices include the cost of

materials purchased, other goods and services puréhased and labour used in

the project. To the extent that equipment, materials, or other goods and

services purchased are secured abroad and utilize foreign exchange, we have

" adjusted the market price by 15 per cent to reflect the social price of

foreign -exchange as discussed above.

The Social Opportunity Cost of Labour

The impact of a projeét on labour is always of great interest and importance.

This effect could be measured in several different ways including the
following:

° Gross jobs created.
) Net jobs created.
. The value Canadians attach to the net jobs created.

It is not possible to characterize any of the above measurement approaches as

right or wrong. Some are, however, more meaningful than others. For the

1 Jenkins, G.P. Theory and Estimation of the Social Cost of Foreign
Exchange Using a General Equilibruim Model With Distortions in Markets.
Development Discussion Paper # 28, Cambridge Mass., Harvard University.
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purposes of a social return on investment calculation, the value Canadians

attach to the net jobs created or the social Opportﬁnity cost of labour

(SOCL) is the most meaningful measure.

The SOCL is, in essence, 1gbour's value in its neit best use. All labour has
alternatives. For labour employed in the space industry, it could be
gmployment elsewhere in the high technology industries, in another industry,
or simply in the involuntary leisure of the unemployed. The fact that
unemployed workers do place a value on their ieisure is evidenced by the
observation tht the unemployed nofmally have a pdsitivé supply price (it
takes a wage offer comnsiderably greater'than zero to induce an unemployed

worker - even one receiving no unemployment or welfare benefits) to accept a
job.

If the actual opportunity cost of labour is less than the wage bill (as would
be the case if significant numbers of the workers now employed wquld other—
wise be unempldyed),'then an adjustment to the market price of the wage bill
is necessaty to reflect labour's social price. On the ot her hand, it is
possible for the social price of labour to exceed the wage bill. This would
be the case if all the labour employed in a project would have otherwise been
employed in projects of at least equal value. In such a situation, the
private sector wage bill would be increased to reflect such items as

additional hiring costs imposed on other employers who lose employees to the
new project. » '

In our social return on investment calculation for the space industry, we
have allowed a labour benefit equal to 10 per cent of the wage bill. This
implies that at least 10 per cent of the workers employed in the space indus-—
tries would have otherwise been unemployed. We régard this adjustment as
being the maximum that should be made and, in fact, it probably overstates

the labour benefits of the industry. We base this conclusion on several

pieces of sUpporting evidence:
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- in a 1977 study for the Economic Council of
Canada, G.P. Jenkins estimated the overall
general SOCL in Canada to be 95 per cent of the
private wage billl. This implies a labour
benefit of 5 per cent

- in an unpublished paper for York University,
J«C. Evans concluded that, in general, new jobs
created by projects cause only a reasonably

" small and temporary reduction in the number of
unemployed2

- our discussions with the six companies indicated
that shortages of workers with the types of skills
needed in the space industry are a critical, if not
the critical, problem in the industry. Few, if any,
unskilled workers are used and most have advanced
training. For example, one company indicates that
out of a total staff of approximately 200, 20 - 25
have Ph.D's, 50 have Masters' Degrees and 60 are
Bachelors of Engineering. Their total production.
staff was 11. In such a case, it is highly unlikely
that any of the workers employed would be otherwise

- unemployed.

It should be emphasized that the determination of social opportunity cost

‘requires the analysis of a dynamic process (individuals moving into and out

of employment over time). As a result of time and resource constraints, we
have not carried out such a dynamic analysis. The results of such an
analysis could very well indicate that a labour penalty rather than a labouf
benefit should be applied to projects in the space industry. For future
analysis of space-related projects, the Department may wish to undertake such

a study.

Foreign Exchange and Sales Tax
Foregone on Labour Employed

As noted above, for the‘purposes of this analysis, we have assumed that 90

per cent of the labour employed by the six space industry companies would

1 Jenkins, G.P. Capital in Canada; its Social and Private Performance 1965
= 1974 Discussion Paper #98, Ottawa, Economic Council of Canada, 1977.

2 Evans, J.C. Estimation of Labour Response Function For Canada,
unpublished, York University.

B.6
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have been employed elsewhere. In this alternative employment some of them
would have been producing products which would have earned foreign exchange

and sales tax. By employing them in the space industry, we are foregoing

.that foreign exchange and sales tax. The extent of this benefit foregone has

been estimated at 4 per cent of that portion (90 per cent) of the wage bill

estimated to represent workers who would otherwise have been unemployed.

Government Contributions Toward
Research and Capital Expenditures

The companies' expenditures on research and deVelopment and for capital
expenditures are, of course, included as part of the private cash flow and

hence part of the material cost of undertaking work in the space industry.

. To the extent that additional-govefnment support is provided as grants (aside

from development contracts for specific research projecté.which, as discussed
above, we have considered to be ordinary government procurement) there is an
édditional cost to the mation. Amounts. of govermment assistance as antici-
pated by each company have been included in our social return on investment
calculation for each company. Other programs which relate to support for the

industry as a whole have been valued and applied to the aggregate results.

Opening and Closing Values for the
Assets Employed in Space—-Related Business

In order to calculate a return on investment (either social or private), it
is necessary to vélue the assets committed to the company otr the project at
the beginning of the project. This valuation should be the opportunity costs
of the relevant assets (i.e., their value in their next best use). For a
social return on investment calculation, the normal practice is to calculate
the value of the physical assets employed - the fixed investment in plant and
equipment and the inventory. This is; in fact, what we have dome in this
case. Each company estimated the portion of their physical assets utilized

in the space industry and this value was‘charged to the'project in the

l
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beginning of 1981. 1In addition,'fbr the industry as a whole, we have esti-
mated the value of the David Florida Laboratory and‘inéluded this in the
calculation. Similarly, the value of the assets at the end of the time
peribd under consideration must be credited to the project. We have

therefore estimated the value of the inventory and fixed assets on hand in
1990.

The approach we have used is a standard part of the methodology used: for
analysing. industrial projects. A characteristic of the space industry, _
however, is that firms utilize relatively little physicél capital in relation
to the value of sales generated. They are, rather, knowledge- or technology-
intensive. Their most important assets, whether at the-beginning or the end
of a project, are probabiy not plant, equipmént,‘and inventory, but their
technological capability. Conceptually, the opening value of this capability
should be charged to the project at the beginning of the time périod and the
closing value credited at the end. The value would be the future cash flow

attributable to the technology. The techniques to make this adjustment do
not at present exist.

Corporate Income Taxes

~ From the private owner's point of view, taxes paid to the government are an

. expense. From the point of view of society, this is not the case. The taxes

are rather a distribution of the benefits of an industrial project. They
are, in theory, utilized by the government to provide the social goods and
services people have elected to consume collectively through the political
process rather than privétely through market transactions. If the privaté
cash flow is in after tax dollars, the taxes paid are a social benefit to the
project. In the particular case of the spacé industry,‘we have done all‘the

calculations in before tax dollars, and this adjustment has not been

necessary.
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The Discount Rate

When the market prices for revenues and expenses have been adjusted to social
prices, it is necessary to calculate the net value of social revenues and

expenses for the social return on investment. The major difficulty in making

this comparison is that simple addition would neglect the time element, i.e.,

expenses may occur earlier than benefits. It is necessary to place the

streams of future revenues and expenses in a common denominator. This is

accomplished by means of a discount rate. By the process of discounting,
revenues and expenses accruing at different times are revalued to make them
comparable to present values. These amounts can then be added to give a

single figure which expresses the social net present value of a project.

The selection of an approprlate discount rate is critical. The basic princi-
ple that must be followed to ensure that a project does not ultimately retard
the national level of economic output is that it must produce a rate of

return equal to the full before tax rate of return that is foregone.

As noted earlijer, we have selected a real rate of 10 per cent (no inflation)
for the purposes of analysing investment in the space industry. This

represents the opportunity cost of funds available to the federal government

~and hence is a compoéite of the rates of return earned in the uses from which

it is assumed such funds are drawn. This is the rate generally utilized for

government—-assisted projects.

The majority of the funds utilized by the space industry, however, do not
necessarily have as their next best alternative the génerai‘averége rate of
10 per cent. It is possible that their next best alternative is some other
high technology industry which probably yields a rate of return much higher
than 10 per cent (for example, for all manufacturing, the social yield -

before all taxes but net of inflation - was 13.18 per cent in the period 1965

- 1974) 1 The use of a higher discount rate, while probably not affecting

the p031t1ve outcome of the space industry, would certainly result in a
smaller level of benefits.

1 G.P. Jenkins Capital in Canada: Its Social and Private Performance 1965 -

1974 (Ottawa: Economic Council of Canada Discussion Paper No. 98) 1977 pg.
39 and 43.

B-9 .
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Multipliers

The multiplier concept applies when an increase in aggregate demand can lead
to an incremental increase in total output, income, or employment by drawing
previously underutilized resources into production. When general.
underutilization prevails and the only leakage is into savings, the
multiplier may be high. When no underutilization prevails, the multiplier
will be one which means that a new project will not raise income or create

additonal jobs; it just pushes prices and wages up.

We have assumed that the latter situation prevails regarding investments in
the Canadian space industry, and therefore have not included any multiplier

effect in the analysis. We have adopted this approach for several reasons:

] No general underutilization of capital or labour prevails.

° A high multiplier would require a low leakage of
- expenditures into savings and imports. High technology

projects typically require large amounts of imported
materials. '

. For a previous study of high technology projects done for
the Department, Dr. Jenkins of Harvard University
estimated the maximum multiplier to be only around 1l.1.

Summary

In summary, the social net present value for investment in the space industry
has been calculated by first charging the project with the opening value of

the physical assets comnitted to the space industry, then on a yearly basis

'adjusting the forecast private cash flows of each company's space business to

reflect the social value of the foreign exchange generated, labour employed,
government assistance, etc., and finally crediting the estimated final value
of the bhysical assets remainihg in 1990. All values are discounted to the
beéginning of 1981 using a 10 per cent discount rate. '
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Industry-wide values are calculated by summing the company values and
adjusting the totals for subsidies relevant to the entire industry, such as

L-SAT expenditures and the cost of the David Florida Laboratory. The resulf

for each of the three procurement scenarios is a social net present value.
The value of each separate procurement program can be calculated by

subtracting the net present value of the base case plus RADAR-SAT and the
base case plus RADAR-SAT and M-SAT.

B.11




APPENDIX C

DETATLED FINANCTIAL RESULTS

SPAR Aerospace Limited

SED Systems Inc.

MacDonald, Dettwiler and Associates ;td;
Com Dev Ltd.

Millef Communication Systems Ltd.

Canadian Astronautics Limited



EXHIBIT C-3

SPAR AEROSPACE

DETAILED RESULTS

BASE CASE PLUS RADAR-SAT PLUS M-SAT

1981 1982 1983
Sales ~ Domestic 35.6 68.5 83.3
~ Export 43.6 52.7 54.7
Total 79.2 121.2 138.0
Net Cash Flow* 1.5 3.8 7.9
Gross R&D 3.0 5.1 6.9
Number of Employees 1,094 1,456 1,679

*Excluding Interest

N.A. Detailed Estimate Not Availgble

1984 1985 1986
113.4 134.4 147.5
62.5 72.1 84.9
175.9 206.5 232.4
15.1 23.9 28.5
9.8 12.8 14 .4
1,987 2,287 N.A.

1987 1988
160.6 173.8
97.7 110.5
258.3 284.3
31.9 35.3
16.0 17.5
N.A. N.A.

1989 1990
186.9 200.1
123.3 136.1
310.2 336.2

38.7 42.2
19.1 20.7
N.A. 3,681




1981
Sales - Domestic 34.1
- Export 43.6
Total o 77.7
Net Cash Flow# 1.6
Gross R&D . 2.8
Number of Employees 1,083

*Excluding Interest

N.A. Estimate Not Available

3.6

1,210

EXHIBIT C-2

SPAR AEROSPACE

DETAILED PROJECTIONS

BASE CASE PLUS RADAR-SAT

1983 1984 1985 1986 1987 1988
($"Million 1981)

68.4 77.7 72.8 79.7 86.6 93.6
52.4 57.8 66.5 76.9 87.3 97.7
110.8 135.5 139.3 156.6 173.9 191.3
5.4 8.8 11.7 13.2 15.0 16.9
4.9 5.6 5.8 6.8 7.5 8.2
1,468 1,570 1,610 N.A. N.A. N.A.

9 .

1989 1990
100.5 107.4
108.1 118.5
308.6 225.

18.7 20.6
9.0 9.7
N.A. 2,588




EXHIBIT C-1

SPAR AEROSPACE

DETAILED RESULTS

BASE CASE
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
($"Millions 1981)

Sales — Domestic 28.6 33.0 26.3 27.3 27.8 34.6 41.2 47.8 54.4 61.0
- Export 43.6 50.1 50.3 54.4 59,2 68. 2 77.2 86. 2 95.2 104.2
Total 72.2 83.1 76.6 81.7 87.0 102.8 118.4 134.0 149.6 165.2
Net Cash Flow 1.5 2.6 2.1 3.7 5.4 6.1 7.1 8.1 9.1 10.0
Gross R&D 2.4 2.6 2.6 3.0 3.7 4.5 5.1 5.8 6.5 7.1

Number of Employvees 1,040 1,094 1,063 1,044 1,062 N.A. " N.A. N.A.  N.A. 2,027

*Excluding Interest

N.A. Estimate Not Available
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' SPAR AERQSPACE LIMITED

The accompanying Exhibits, C-1, C-2 and C-3, opposite, show the yearly sales, cash
flows, research and developmerit and employment for SPAR under each of the‘three
procuremént strategies. These figures, based on data supplied to us by the
company, are essentially the activities included in the SPAR Space and Electrbnic

Group, less those of the Defence Systems Division. The following product lines

~are included:

- satellite systems

- satellite subsystems

- products for use in space systems (either satellite
or RMS) .

- _ space remote manipulators'and_supporting hardware
- ground remote manipulator systems

- communications systems and related prodﬁcts.

IMPACT OF ALTERNATIVE GOVERNMENT
EXPENDITURE LEVELS

SPAR Aerospace would be a major béneficiary should the Canadian government elect
to proceed with RADAR-SAT or RADAR-SAT arid M-SAT. Overall results, both
private and social, for the company are shown in Exhibit C~4, overleaf. As this

exhibit indicates, the effect of achieving prime>contract status on a RADAR-SAT

‘would be to raise SPAR's internal rate of return (IRR) from 36% to 53%. _The

social net present value of the company's operations increases by $51.5 million,

from $104.4 million to $155.9 million. The addition of an M-SAT program (or

~any similar program such as DBS) would raise the IRR to 70% and the social net

present value an additional $85.4 million.




EXHIBIT C-4

SPAR AEROSPACE LIMITED

FINANCIAL AND ECONOMIC RESULTS

Private Internal

" Rate of Return

(%)

. Base Case 36
Base and RADAR-SAT 53
Base, RADAR-SAT and )
M~-SAT _ 70

Social Net
Present Value

($ million 1981)
104.4

155.9

241.3
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SPAR indicated that their forecasts are optimistic in that they are what the

company hopes would happen with regard to profit margins under each of the three

scenarios.

The company's general market and financial assumptions underlying the results

of each of the scenarios are described below.

Base .Scenario

Base Plus

No new satellite prime contracts are undertaken before 1985.

As a result, the Satellite Systems Divison has only study
work plus. L-SAT assembly, integration and testlng after the
completlon of Anik~D in mid-1982.

With no new satellite starts, the payload technology in the
Aerospace Division will become obsolete, and market pene-
tration will erode rapidly, so that market share will be
effectively zeropast 1985. ‘

Few operating efficiency improvements will be practlcal
except in the communlcatlons systems area.

Research and development activities alone will not maintain
the technological competitiveness of payload work.

A significant risk exists that a future of declining business
will erode staff confidence and a further decline in
capability will steepen the business decline.

.

RADAR-SAT

A RADAR-SAT program starts with the research and development
phase in October, 1981, and continues for six years. Program
value to SPAR for the space segment only is $155 million
($1981) for one flight model and 'a qualification model that
can be refurbished. No government costs are included. SPAR
assumes that the program would be all-Canadian, but would
contain significant sub-contracts from SPAR to US sources for
bus hardware and subsystems.

The RADAR-SAT start will give the Aerospace Division sufficient
technological impetus to maintain the 1981 level of sales
constant to 1985.
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Some operating efficiencies can be achieved during the

period as well as some increases in research and development
expenditures and in profitability.

Capital expenditures cover capability mainténance as well as

the specific expenditures necessary to test the RADAR-SAT payload.
Other elements of the business regarding capital expenditures
remain unchanged from the base case scenario.

The cost estimate of the RADAR-SAT program is based on a
1980 study by Canadian Astronautics Limited. Estimates of
program content were based generally on Anik-D estimates.

-
.S

An M-SAT program starts in October, 1981, and continues through
1986. The program is designed primarily to meet DND-needs and

costs $221.0 million ($1981 comnstant), based on a factor of

1.5 times the RADAR-SAT cost. The program is all-Canadian but

contains significant sub-contracts from SPAR to the US for bus

hardware and subsystems and specialized payload components.

A RADAR-SAT program is carried out as in the previous scenario
but with a start -of the research and development phase in

The technological synergy created by this scenario will allow
the Aerospace Division to increase sales over the period and
to enter new markets such as the US defence contractor market.
Capital and research and development expenditures would be

®
®
®
Base Plus RADAR-SAT plus M-SAT
.
No government costs are included.
.
‘ October, 1982.
.
increased to support this growth.

A major capital allocation in 1982fand 1984 is made to permit
consolidation of space activities so that significant operating

efficiencies can be achieved. Government capital assistance is
assumed for this allocation. '

Other Assumptions

In addition, the following assumptions were made in preparing SPAR's sales

forecast:

The L-SAT Solar Array and AI&T programs are carrled as export
sales at full value.




] The follow-on program of SAR-SAT receivers is carried at full
value. ‘
] Ground communications is a growth market 1ndependent of other

elements, as 1s ground RMS.
° Space RMS is a stable market in the 1981-85 period.

° No new major RMS design development programs will take place’
before 1985.

SPAR indicated that overall company profitability and cash flow are insensitive

to volume for two major reasons:

° .Direct costs are not strictly related to volume and are,
in fact, substantially fixed. This results from the fact that
the labour force in a high technology environment cannot be
increased or decreased to match volume changes.

'Y Indirect costs cannot be easily altered to match variations
in business volume in the short-term.

The company indicated that the profit margins attainable in the space and space-
related business areas are highly dependent onethe market, the customer, and
the amount of development work involved in each particular job. Few products
are produced in large volumes. The margins achieﬁed on space-related business

do not vary significantly from those achieved in the company's other aerospace
business.

C.4




1981 1982

Sales — Domestic 6.6 9.2

~ Export _4.3 7.7

Total 10.9 16.9

Net Cash Flow* (.4) (.6)

Gross R&D .5 .8
Number of Employees 160 240

*#Excluding Interest

N.A. Estimate Not Available

EXHIBIT C-5

SED SYSTEMS INC.

DETAILED RESULTS

BASE CASE
1983 1984 1985 1986
($'Millions 1981)

11.9 12.6 15.8 19.4
12.8 20.7 27.7 34.2
24.7 33.3 43.5 - 53.6
(.7) (.6) (.5) 6
1.2 1.7 2.2 2.7

340 440 545 640

1987 1988
22.8 25.9
40.5  46.2
63.3 72.1
1.3 2.0
3.1 3.6
720 785

3.9

820

4.3

N.A.

4
‘ 3
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SED SYSTEMS INC.

Exhihit C-S, opposite, gives the detailed results for SED Systems Inc. As
discussed below, only one scenario was prepared by SED Systems. The gross

forecast sales for the years 1981-1989 are based upon:

- internal forecast sales between 1981 and 1985

- a trend-line analysis of the 1981 to 1985 figures to
derive the forecasts for 1986-1990.

These gross forecast sales were viewed by senior management of SED as being
unrealisticaily high because many of the space programs require government

policy and/or funding decisions andbbecause of possible difficulties in ob-
taining qualified manpower. SED also factored in its desire to proceed at a

controlled growth rate. As the figures indicate, the result is still a rapid
growth in sales.

With regard to profit margins in different types of work, the company indicated
that they currently have no fixed/variable costing system; thus determining

the profit impact of changes in volume is difficult. The majority of their
space-related sales are, however, in the ground segment which, because they
represent manufactured goods, are susceptible to volume efficiencies. Margins
on these products are in the neighbourhood of 12-~15 percent. The remainder

of their sales represent project work which is almost all labour and thé _
margins do not improve with greater volume. Although there is some learning.
curve effect, any such benefits may be given a&ay in the form of lower prices

to obtain the business.

IMPACT OF ALTERNATIVE
GOVERNMENT EXPENDITURE LEVELS

The forecast results for SED Systems for the base scenario are shown in

Exhibit C-6, overleaf. The projections fof SED. include no business




Base Scenario

EXHIBIT C~6

SED SYSTEMS INC.

FINANCIAL AND ECONOMIC RESULTS

Private Internal . Social Net

Rate of Return Present Value
(%) ‘ ($ Millions 1981) -
22 : 41.8
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specifically related to the RADAR-SAT or M-SAT ﬁrograms. The company indi-
cated that it could not forecast what level of bﬁsiness it might receive
from either of these two programs. Management stated that they have been
approached with regard to the possibility of being the prime contractor

in the M-SAT program, but as we have included the prime contractor business

in the forecasts for SPAR Aerospace, we have not included them here.

The company's projections do assume that Direct Broadcasting System (DBS)
TV.systems will be in place in Canada in the near future. They indicated,
howevqr,(thgt it - is the World market in which they expect to achieve the
bulk of their business. They believe that,.even in the absence of a
signifiqant domestic market, a confractual arrangement with ngeral Instru-

ments will allow them to achieve a significant volume of business from
this product. V

The agreement with General Instruments gives General Instruments the right to

sell in Canada as well as in the rest of the world. SED indicated that

‘they are, in effect, giving the high-volume mass market to General Instruments

and that they themselves will concentrate on the speqialist applications.

They do not believe they have the capability to handle the mass market
items on their owm.




EXHIBIT C-8

MACDONALD DETTWILER & ASSOCIATES LTD.

BASE CASE PLUS RADAR-SAT

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
($'Millions 1981)
Sales — Domestic 2.3 2.8 4.7 6.2 6.9 16.7 12.9 13.9 15.1 16.3
- Export 9.5 12.0 13.3 15.2 20.9 27.2 37.2 50.2 67.0 89.1
Total 11.8 14.8 18.0 21.4 27.8 43.9 50.. 64.1 82.1 105.4
Net Cash Flow#® .2) (.9) {(2.6) (3.0) (5.3) (2.9) {(3.9) (4.3) {(6.1) {6.8).
Gross R&D 1.2 2.2 2.8 3.3 4,2 6.6 7.4 9.6 12,2 15.7

|
|
Number of Employees 162 203 250 290 417 533 - 683 876 1,123 N.A. ‘

#Excluding Interest

N.A. Estimate Not Available




1981

Sales — Domestic 2.4

- Export 9.5

Total 11.9

Net Cash Flow® .3

Gross R&D 1.2
Number of Employees 143

*Excluding Interest

N.A. Estimate Not Available

EXHIBIT C-7

MACDONALD DETTWILER & ASSOCIATES LTD.

1.7

179

DETAILED RESULTS

2.2

220

BASE CASE
1984 1985 1986
($'Millions 1981)

6.2 6.9 8.2
21.3 . 24.8 28.3
.9 1.3 1.4
2.2 1.9 2.7

257 300 344

3.5

400

441

1989

530




MACDONALD, DETTWILER AND ASSQCIATES LTD. (MDA)

The accompanying exhibits C-7 and C-8 illustrate the financial results for

"MDA under the base scenario and under the base plus RADAR-SAT scenario.

The following are the basic market assumptions on which the results are

based.

) " The US government has no commitment to the LANDSAT Program
beyond LANDSAT-D, to be launched in approximately 1985.

] The Canadian government aﬁd other countries with MDA-
supplied international LANDSAT ground stations proceed
with LANDSAT-D upgrades and MSS data but no Thematic
Mapper. ' ' :

] MDA exploits the Airborme SAR processor business com-
mercially in Canada and in the international market

. place. ‘ '
° A RADAR-SAT would mean that ground stations are required,

including one by the Canadian government for Resolute Bay.
After developing that technology in Canada, MDA would then
proceed to exploit the technology in foreign markets,

IMPACT OF ALTERNATIVE

" GOVERNMENT EXPENDITURE LEVELS

Exhibit C-9, overleaf, shows the financial and economic results for McDonald,

Dettwiler and Associates. As the exhibit indicates, the results apparently

show a negative impact on the company of participating in the RADAR-SAT pro-

gram. We believe this to be a result of a methodological problem in

preparing the numbers rather than a reflection of the actual situation.

MDA assumes that with a RADAR-SAT program they will do a lot of the basic
ground technology and some work in the area of ice monitoring. It is their

intention to exploit this technology in foreign markets. In this situation .

C.7




EXHIBIT C-9

MACDONALD, DETTWILER AND ASSOCIATES LTD.

FINANCIAL, AND ECONOMIC RESULTS

Private Internal Social Net
Rate of Return Present Value
(%) ($ Million 1981)
Base Case 60 20.7
Base Case and RADAR-SAT negative (5.1)
Base Case, RADAR-SAT and M-SAT negative (5.1)
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they would ‘invest increasing amounts of capital in the business: both in
the form of fixed assets and working capital and in research and development.

As a result, the forecasts for this scenario do not show the company generating

‘a positive cash flow. Under the methodological assumptions used in cal-

culating the rate of return, the company is credited only with the value of
the physical assets as they exist in 1990 and not with the potential future
cash flows derived from the technological position of the firm as it would

then presumably be.




EXHIBIT C-12

COM DEV

DETAILED PROJECTIONS

BASE CASE PLUS RADAR-SAT PLUS M-SAT

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

($' Millions 1981)
Sales — Domestic 1.1 1.4 2.1 2.6 3.3 3.9 4.7 5.7 6.6 7.6
- Export 3.5 4.6 5.7 7.1 8.8 10.7 12.8 15.3 18.0 20.6
TOTAL 4.6 6.0 7.8 9.7 12.1 14.6 17.5 21.0 24.6 28.2
Net Cash Flow* (0.2) 0.2 1.0 1.3 2.1 2.8 3.3 4.1 5.2 7.0
Gross R&D 0.7 0.8 0.9 1.1 1.4 1.8 2.1 2.5 3.0 3.4
Number of Employees 95 124 160 200 250 N.A. N.A. N.A. N.A. N.A.

*Excludes Interest

N.A. Estimate Not Available




1981 1982
Sales —~ Domestic 1.1 1.4
~ Export 3.5 4.6
TOTAL 4.6 6.0
Net Cash Flow#* (0.2) . 0.2
Gross R&D 0.7 0.8
Number of Employees ‘ 95 124

*Excludes Interest

N.A. Estimate Not Available

EXHIBIT C-11

COM DEV

DETAILED PROJECTIONS

BASE CASE PLUS RADAR~SAT

N
1983 1984 1985 1986 1987 1988 1989 1990
($' Millions 1981)
2.1 2.0 2.6 3.3 4,1 4.9 5.7 6.6
5.7 5.5 6.9 8.9 11.1 13.3 15.6 17.9
7.8 7.5 9.5 12.2 15.2 18.2 21.3 24.5
1.0 0.8 1.5 1.9 2.7 3.6 4.5 6.0
0.9 0.9 1.1 1.4 1.8 2.2 2.6 2.7
160 200 250 N.A. N.A. N.A. N.A. N.A




EXHIBIT C-10

COM DEV

DETATILED PROJECTIONS

BASE CASE
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
($' Millions 1981)

Sales - Domestic 1.1 Ny 1.7 1.4 1.9 2.8 3.4 4,0 4.7 5.5
~ Export 3.5 4.6 4.5 3.9 5.0 7.6 9.1  11.0 12.8 14.7
TOTAL 4.6 .0 6.2 5.3 6.9 104 12.5  15.0 17.5 20.2

Net Cash Flow* 0.2) 0.2 0.6 0.2 0.8 1.4 2.4 2.9 3.7 4.9
Gross R&D 0.7 0.8 0.7 0.6 0.8 1.2 1.5 1.8 2.1 2.4
Number of Employees 95 124 160 200 250 N.A. N.A. N.A. N.A. N.A.

*Excludes Interest

N.A. Estimate Not Available
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COM DEV LTD. o -

The business forecasts supplied by Com Dev are summarized in Exhibits C-10,
C-11 and C-12, opposite. These forecasts are based on the submission made by
Com Dev, dated June 23, 1981, to PMP for this study. Subsequently, Com Dev

submitted a revised forecast which adjusted certain cost elements.

The effect of these changes would be to increase the gross operating margih on

Com Dev's sales by a substantial amount, eépecially in the early years, and

hence increase Com Dev's return on investment. However, since these changes

are not thought to affect the total industry's return énd due to time constraints,

the revisions have hot been analyzed and incorporated in the study's results.

Com Dev prepared its forecast on the assumption that government's major satellite

program would be as follows:

- L-SAT beginning in late 1981 for whichiit would expect
sales of $3.5 million

-  an interim DBS program beginning late 1982, invblving
sales of $2.0 million for Com Dev

- either RADAR-SAT or M-SAT in the perlod 1983-87, each
with $12.0 million of sales.

- DBS beginning later (1984 or 1985) accounting for sales
of $15 million.

In effect, Com Dev anticipates that a version of Case 3 will be realized.

In order to comstruct the three scenarios for the study, estimated expenditures
on each of the satellite programs were deducted from Com Dev's total sales.
This excludes the option that Com Dev would likely have(xfsubstltutlng foreign

sales for the "assumed" government expendltures.
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Com Dev expects that its contribution to the proposed space program would be

in the area of satellite input and output multiplexor networks and certain earth
station components and subsystems. It also anticipates that it will expand its

product line to include Surface Acoustic Wave (SAW) devices which would be used

in RADAR-SAT, M-SAT and defence surveillance programs,
Other key assumptions in Com Dev's forecast are as follows:

- exports continue to constitute the major part of Com.
Dev's business

- equipmeht has a foreign exchahge content of about
507% and materials about 35%

- net R&D expenditure would amount to about 6-7% of
sales. However, government assistance would be
sought for at least equivalent amounts

- considerable capital investment (about $2.0 million
in plant and $4.3 million in equipment) would be
undertaken in the period 1981-85 (mainly for SAW
production) for which govermment capital assistance
of about $1.3 million would be requested.

Com Dev is currently operating at virtually full cépacity and must continue to
expand both its staff and facilities to keep pace with its increasing sales.
Labour could be a constraint; however, Com Dev reduces its labour supply
difficulties by training inéxperienced university graduates. About half of

Com Dev's staff are engineers, scientists, and skilled technologists{

Com Dev's marketing strategy has been to exploit its technological capability

"in particular areas and hence be an alternative or single source supplier of

components for the major aerospace companies (largely in the United States).

It has done so successfully for a number of years and in the future it hopes

to expand its product base. Government support in achieving this goal by offering
Com Dev (and other Canadian companies) opportunities to provide innovative

products that lead to commercial applications in future years is critical. This

C.10




EXHIBIT C-13

COM_DEV

FINANCIAL AND ECONOMIC RESULTS

Private Internal Social Net
Rate of Return Present Value
(%) ($ million 1981)
Base Case 33 12.9
Base Case and RADAR-SAT 30 15.7
Base Case, RADAR~SAT and
M-SAT : 44 20.5
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could happen under L-SAT for which Com Dev would develop advanced multiplexing'
capabilities and under M-SAT or RADAR-SAT for which Com Dev hopes to develop
new SAW technology.

IMPACT OF ALTERNATIVE GOVERNMENT
EXPENDITURE LEVELS

Exhibit C-13, opposite, presents the results for Com Dev calculated for the three
scenarios. It can be seen that Com Dev in general expects anhigh return from its
activities - from 33% to 447 depending on the scemario. Its contribution to the

industry's social return could’vary between $12.9 million and $20.5 million.




s EXHIBIT C-1i4

MILLER COMMUNICATIONS SYSTEMS

DETAILED PROJECTIONS

BASE CASE
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
($' Millions 1981)

Sales - Domestic 0.9 1.3 1.7 2.3 3.1 4.2 5.7 7.7 10.5 14.3
- Export 0.9 1.2 1.6 2.2 3.0 4.2 5.6 7.7 10.5 14.3
TOTAL 1.8 2.5 3.3 4.5 6.1 8.4 11.3  15.4 21.0 28.6

Net Cash Flow* 0.2 0.5 0.4 0.8 0.7 1.2 1.2 2.2 2.3 3.9
Gross R&D 0.1 0.2 0.2 0.3 0.4 0.6 0.8 1.1 1.4 2.0
Number of Employees 50 75 100 150 200 250 400 N.A. N.A. N.A.

*Excludes Interest _

N.A. Estimate Not Available
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MILLER COMMUNICATIONS SYSTEMS LTD.

Miller's business forecast is contained in Exhibit C-14, opposite. Only one
forecast was prepared by Miller as it did not perceive its business prospects_“

to depend significantly on possible major>government programs,

The forecast prepared by Miller indicates"its strategy of éeeking a

c.12

diversified client base. Government, up until recently, has been a major client. -

However, Miller has been successful in obtaining export contracts in space

and defence-related areas. \ExPort conﬁracts currently amount to about 507% of
Miller's backlog, up from less than 10% of total sales in 1979. ‘The military
market both in the United States and Canada is expected to be Miller's principal

area of future business.

No grant assistance from government for space-related activity is assumed in

the forecast.
Other key assumptions are as follows:

- sales grow at an average annual rate of 50%Z in
nominal terms. An inflation rate of 10% was assumed
to bring Miller's forecast:into 1981 constant dollars

-  exports amount to 50% of total sales

- major capital investment in new facilities will be
necessary about every second year

- the foreign exchange component . of Miller's sales
is high: 90% of materials and equipment are imported

- R&D support would average 7% of sales, a
substantial increase over Miller's current levels

- personnel costs are considerable: equivalent to .60%
of sales

- only 55% of the net present value of Miller was credited
to the social return of the industry to reflect Miller's
decline in space-related business.




EXHIBIT C-15

MILLER COMMUNICATIONS SYSTEMS LTD.

FINANCTIAL AND ECONOMIC RESULTS

Private Internal
Rate of Return

(%
Base Case 83
Base Case and RADAR-SAT -
Base Case, RADAR-SAT and
M-SAT -

Social Net
Present Value

($ million 1981)

8.3
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Financial and Economic Results

The private return on Millet's operation is estimated to be very high, as shown

in Exhibit C-15, oggosite. Since only a portion of Miller's future business

is expected to be in space-related areas, an estimated 55% (or $8.3 million)

of the social return generated by Miller was credited to the space industry.




EXHIBIT C-18

CANADIAN ASTRONAUTICS LTD.

DETAILED PRCJECTIONS

BASE CASE PLUS RADAR-SAT PLUS M-SAT

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

($' Millions 1981)
Sales - ngestic 2.7 4.4 6.2 8.7 11.1 14.5 18.4 24.0 31.2 40.5
- Export 3.3 5.4 7.5 10.6 13.6 17.7 22.6 29.3 38.1 49.5
TOTAL 6.0 9.8 13.7 19.3 24.7 32.2 41.0 53.3 69.3 90.0
Net Cash Flow* 0.4 0.2 {2.0) 1.6 2.3 {(3.3) 3.8 5.2 (5.5) 8.7
Gross R&D 0.5 0.9 1.1 | 1.5 1.8 2.2 2.8 3.5 4.5 5.7
Number of Employees 90 135 180 ' 240 300 380 N.A. N.A. N.A. N.A.

*Excludes Interest

N.A. Estimate Not Available




EXHIBLIT C-17

CANADIAN ASTRONAUTICS LID.

DETAILED PROJECTIONS

BASE CASE PLUS RADAR-SAT

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
($' Miliions 1981)

Sales - Domestic 2.7 4.5 6.3 8.1 10.5 13.7 17.8 23.1 30.1 39.1
- Export 3.3 5.3 7.7 9.9 12.9 16.7 21.7 28.3 36.7 47.9
TOTAL ‘6.0 9.8 14.0 18.0 23.4 30.4 39.5 51.4 66.8 87.0
Net Cash Flow* 0.4 0.2 (2.0) 1.5 2.2 (3.5) 3.6 5.0 (5.8) 8.4
Gross R&D 0.5 0.9 1.0 1.2 1.5 2.0 2.5 3.2 4.1 5.3
Number of Employees 90 | 135 180 240 300 380 N.A. N.A. N.A. N.A.

*Excludes Interest

N.A. Estimate Not Available




1981

Sales — Domestic 2.7

- Export 3.3

TOTAL 6.0

Net Cash Flow* 0.4

Gross R&D 0.5
Number of Employees 90

*Excludes Interest

N.A. - Estimaﬁe Not Available

1982 1983
4.3 5.6
5.3 6.7
9.6 12.3
0.2 (2.1)
0.9 1.0
135 i80

EXHIBIT C-16

CANADIAN ASTRONAUTICS LTD.

DETAILED PROGJECTIONS

BASE CASE
1984 1985 1986 1987 1988
($' Millions 1981)
7.1 9.2 13.0 18.9 21.9
8.7 11.2 15.9 70.7 26.9
15.8 20.4 28.9 39.6 48.8
1.2 1.8 (3.8) 3.3 4.7
- 1.2 1.5 2.0 2.5 3.2
240 300 380 N.A. N.A.

1989 1990
28.9 »3?.1
34.9 45.4
63.8 82.5
(6.2) 7.8
4.1 5.3
 N.A. N.A.




CANADTAN ASTRONAUTICS LIMITED (CAL)

The accamﬁanying Exhibits, C-16, C-i7, and C-18, summarize CAL's business
forecast for the period 1981-1990. This forecast was prepared on the basis

of CAL's 1980 AIAC business enquiry as revised following discussions with
CAL management.

The key assumptions and features contained in that forecast are as follows:

e 1007 of CAL's sales are assumed to be space-related.-

e ' As a general sales strategy, CAL expects to expleoit its
battery management system and SAR-SAT terminals in
foreign markets. These two items are anticipated to
account for sales of $5-20 million and $10-20 million,
respectively, in the next five years.,

° CAL based its sales forecast on the assumption that either
RADAR-SAT or M-SAT would go forward in addition to L-SAT.
In effect, CAL expects Case 2 to prevail. Case 3 would
therefore represent an increase in business, while Case 1
a decrease. '

. For each of the major domestic programs, CAL exXpects to
contribute battery management systems, testing, and mission

control equipment and to participate in the initial system
studies. '

. Sales under RADAR-SAT would reach about $9 million and
those under M-SAT about $5.5million. DBS sales would be
similar to those for M-SAT. o

® For 1L-~SAT, CAL expects to supply the power subsystem for
$4.1 million. _ -

o Other forecast sales include work under the NRG/NASA joint
Space Science Program and work on synthetlc aperture radar
with MDA.

® As a general trend, government is expected to become a

less important customer in the future, although it would
still account for some 207 of total sales. It now accounts
for about 307 of sales. :
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EXHIBIT C-19

CANADIAN ASTRONAUTICS LIMITED

FINANCIAL AND ECONOMIC RESULTS

Private Internal
Rate of Return

(%)
Base Case ' 69
Base Case and RADAR-SAT 76
Base Case, RADAR-SAT and
M-SAT 79

Social Net
Present Value

($ million 1981)

29.7

33.7

39.7
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] Exports are ant1c1pated to stay at their current level, that
is, about 55% of sales.

® In support of its sales efforts, CAL plans on devoting
an average of 67 of its gross sales to its own R&D efforts.
Its plans also call for substantial investment in plant
and equipment to keep pace with its expanding sales.

° CAL's reliance on imports is considerable: about 55% of
* the direct matierals and 60% of equipment.

. Gross value added is estimafed at about 55% of sales, with
labour costs equivalent to about 30-357 of total sales.

. Little government assistance is assumed by CAL. However,
it has received grants in the past and would expect to
continue to use SSC's unsolicited proposal fund and may
request DIPP capital assistance. Minimal amounts of such
assistance were included in the forecast.

CAL does not see that if would not face a capacity constraint if three major

programs were undertaken in the next three years. . Labour supply, nevértheless,
is perceived as a problem.especially for electronic circuit designers, space system -
designers, and experienced pfoject.managers. Roughly 20% of CAL's staff would

be trained assembly workers, 207 administrative, and the balance professional

engineers and computer scientists.

CAL perceive its chances of fulfilling‘its sales forecast as vefy good. To date,

it has achieved a very high rate of succéssful>tenders, won competitively.

As its principal marketing strategy, CAL sees using its growing reputation for high
quality and dependability at a reasonable price. Its future success relies in
part on the success of the SAR-SAT program and continued government support for

R&D, government acceptance of first buyer risk, and international endorsement.

IMPACT OF ALTERNATIVE GOVERNMENT
EXPENDITURE LEVELS

Exhibit C-19, opposite, presents the private and social return calculations for
CAL. A very high private return is expected for CAL, varying from 60% to 79%.

Al




Its returns improve considerably under the high scenario. The estimated social

return on CAL's operation amounts to $29.7 million to $39.7 million.
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APPENDIX D

SENSITIVITY ANALYSIS

EFFECT ON SOCIAL RETURN OF VARIATION OF ASSUMPTIONS

- Social Valuation of Foreign Exchange

- Social Opportunity Cost of Labour




Social Benefits
Social Costs

Net Social Benefit
Industry Adjustment

Industry Social Return

NET PRESENT VALUE

ALTERNATIVE I: NO LABOUR BENEFITS

Base Case Plus

Base Base Case Plus RADAR~SAT
Case RADAR~SAT : Plus M-SAT
$266.9 $326.1 $439.1
(91.6) (127.9) (158.4)
175.3 198.2 280.7
(127.9) (127.9) (127.9)
$ 47.4 $ 70.3 $152.8
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INTRODUCTION

In order to gain additional perspective on the social return on investment as
calculated in the study, it may be helpful to present the same calculation
under varying assumptions for certain of the key parameters that enter into.

the social return calculation. These are principally the following:

- ‘the social valuation of.foreign exchange

- the social opportunity cost of labour.

Additional sensitivity analysis could also be undertaken on the other variables
and on the companies' private returns. That, however, is not being done

as part of this presentation.

Alternative I: Social Opportunity
Opportunity Cost of Labour

The accompanying table presents the results of the social return calculation umder

the assumption that the social opportunity cost of labour is equivalent to the

actual wage bill paid by the companies. That is to say, it is assumed that

workers presently employed in the space industry would have no difficulty in

finding alternative employmentxthat péys equally well. No employee would

require unemployment assistance -and all employees would not encounter a break

in employment: other jobs would be found immediately. As can be seen opposite,

the effect of this change in assumption is to reduce the industry social return

under each scenario. Further, the possibility of the industry's social bene-
fits compensating for a premium on Canadian.purchases is reduced: the addition
of RADAR-SAT could susﬁain_at most a premium of $22.9 million (19813%$) or 18%
and the addition of M-SAT could sustain at most $82.5 million (1981%) oﬁ 357.

Alternative II: Foreign
Exchange Valuation

- Under this ‘alternative, the social value of foreign exchange is assumed to be

7% greater than its nominal value (instead of 157 greater as assumed in the
4




'study) This reduction could be justified on the basis that over the next

decade trade barrlers, notably tariffs, are expected to be lowered. The
effects of this change are to reduce the industry's social return substan-

tially, as can be seen below.

NET PRESENT VALUE

ALTERNATIVE IT: REDUCED FOREIGN EXCHANGE PREMIUM

Base. Case Plus

Base Case Plus

Base Base Case Plus RADAR-SAT

Case RADAR-SAT ‘Plus M-SAT
‘Social Benefits $187.0 $222.6 $305.5
Soc1al Costs 70.9 98.6 120.8
Net Social Benefits 116.1 124.0 184.7
Industry Adjustments (127.9) (127.9) (127.9)
Industry Social Return $(11.8) $ (3.9) $ 56.8

The overall social return falls into a negative position under the first two

cases but remains positive under the third case.

The extent to Which government would be willing to pay a premium on RADAR-
SAT and M-SAT is determined by the differences between the cases. Even
though there is a net social cost, govefnment could pay up to $7.9 million
(1981$) or 6% to purchase RADAR-SAT domestically. It could further pay up
to $60.7 million (1981$) or 257 to have both M-SAT and RADAR-SAT procured
locally. | |

Alternative III:

Alternatives I and II Combined

The combined effect of changing both assumptions for the social values of
foreign exchange and for labour are shown following. In this caSe, the
industry's social return is negative in the first two cases and positive

under the third case.
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NET ‘PRESENT VALUE
ALTERNATIVE III: REDUCED FORETGN EXCHANGE PREMIUM
AND 'NO ‘LABOUR BENEFIT

Base Case Plus

: Base Case Plus RADAR-SAT
Base Case " _RADAR-SAT © __Plus M-Sat
’ ($"™illion 1981) o
Social Benefits $162.9 $196.8 $282.6
Social Costs _ (70.9) A (98.6) (120.8)
Net Social Benefit _ 92.0 ‘ 98.2 161.8
Industry Adjustments (127.9) (127.9) (127.9)
Industry Social Return $(35.9) $(29.7) $33.9

The difference between cases indicate that government may nevertheless still be
willing to pay a premium on procuring from Canadian sources in order to reduce
its social costs. In the case of RADAR-SAT, it would be willing to pay a
premium of up to $6.2 million (1981$) and in the case of two major satellite
programs together up to $67.8 million. Tﬁese amounts are equivalent to a pur-

chase price of 57 on RADAR-SAT and 287 on M-SAT (or DBS) and RADAR-SAT respec-
tively. |
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