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Methodo]ogy and Aésumptigﬁs;for the.
Financial and Economic Analysis of

“the MSAT Program

B This is the eighth milestone report ef the "0vera11.SociofEcon0mic
Impact Study of the MSAT Program.”" This report indicates hdw.we'propdse
‘to.imp1emeht the baeic methodo1ogy out]ined.th Repert NumbekeB entitled
"Outline of the_Prbeesed Methddo1egy for the'Soeio-Ecdnomic Imbact df'
MSAT" by means ofithe ddmputer—baéed‘ffamewdrk'that is described in Repoft-
" Number 4 entitied_vout1ine of the Propdsed,Daté_Base Sytem and Economic
' Model for the Eetimation of thevsecio-Ecohomic Impacts of MSAT."

‘ Ecoﬁadé1ysis Report Number 6, "The Socio-Economic Impact Mode1:
Results for a Trial Case Study of the MSAT Program" demonstrated the types
._of'output provided by the computer software, the numerica] aspects'of the
cost/behefit methodo1dgy employed, and the kinds ot assumptions'necessary
for such an ane1ysfs{ " However, theinial,Case Study used hypothetical
- financial and economic data to illustrate the Model. The priméry purpose .
of the eighth report is to jindicate specific values and/or proceduree for’
estimating the economic parameters d1scussed in prev1ous reports, -

The proposed study methodology requ1res a set of annual financial .
‘cash flows and their porrespond1ng annual economic costs and benefits for
edch participaht'of'the MSAT project. These streams of cash flows and
economic coéts and benefits afe discounted at risk adjusted pfﬁvate andt
- social d1scount rates, respectively,. 1n order to determine:
(a) prOJect attract1veness from a f1nanc1a] perspect1ve,
- (b) progect attract1veness from an econom1c perspect1ve.

- (c) the amount of government»f1nanc1aieass1stance (if any)A'




o warranted for the'MSAT"project

Sect1on 1 of th1s report prov1des a br1ef overv1ew of the study ‘

o methodo]ogy and the software deve]oped by Econana]ys1s to perform all

requ1red ca1cu1at1ons This s fo]]owed by CY detailed discussion of the

: pr1vate discount rates, soc1a1 d1scount rate, and the1r associated risk .

adJustments, wh1ch will be- used as the benchmarks w1th wh1ch to Judge the

f1nanc1a1 and economic attract1veness of the MSAT proaect

Sections 2 - 6 prov1de deta1]ed ‘explanations of the various economic

’>ad3ustments and externalities and the economic parameters used to est1mate'd

them. The economic adJustments and externa11t1es are added to the annua1 :

cash f]ows to generate annua] econom1c costs and benef1ts 'The

i externa11t1es discussed are as follows:

(a) fore1gn exchange. tar1ff and sa]es tax externa11t1es (Sect1on 2)
_(b) Tlabour externa11ty (Sect1on 3) |
{ (c) user benefits (Sect1on 4) A
(d) 1nd1rect social benefits (Sect1on 5)
(e) fore1gn f1nanc1ng externa11ty (Sect1on 6) _
_ Fina11y. Section 7 out11nes-the methodo]ogydthat'w111 be used to.

determine the amount of goVernment'financ1a1 assistance (if any) that is

both warranted and needed by the MSAT proaect This section also contains

a deta11ed d1scuss1on of how two types of financial ass1stance. 1oan

guarantees and rate'of return guarantees, can be valued. -




Section 1 of Report Number 8

1.0 Discount Rates and the.FinanCial and Economic AhalySisv
* of the MSAT Program .

v'1,1 'Intr0duCtiOn

1.1 Overview of the Study methodology
.1.2 Q0Overview of the Flnan01al and Economlc Software System

1.2.~Pr1uate_Dlscount Rates

1.2.1 Inflation
1. 2 Risk

A 1.3 The 5001al_Discount Rate

1.4 Conélusions



1.0 ,'Disoount Rates»and the Financia]dand_Eoonomic.Ana]ysis_oF the

_ MSAT Program ..

1.7, Introduction

1.1.1 0verview of the Study Methodo]ogyh

f.The'purpose of'thts_section is to rev1ew'the'1ntegrated.ana1ytica1

' frameWOrk within which'the financﬁa] and economic assessments of MSAT are

- _e‘performed The framework is based on an econom1c cost/benef1t ana1ys1s

methodo]ogy that was deve]oped for Canad1an app11cat1ons by Professors

Glenn Jenk1ns ‘and John Evans-1in con3unct1on with a number of consu]tants

- and departments in the Government of Canada v ‘The overall framework~and '

the,steps required to assess the MSAT project are summarized in Figure

T,

The overa]] socio—-economic assessment of the MSAT proJect re11es on a‘

' number of other stud1es for deta11ed market1ng, eng1neer1ng and f1nanc1a1 o

data. The first task was to- check the methodo1ogy. data and assumpt1ons

.used by the other contractors to ensure not on1y‘the1r consistency but

also their conformity to the overa]] socio—economdo appraisa1'methodojogy._
A:prelimjnaryvreview>of the other contractors' studies was contained in
odr:Report Number 2 entitled: "Review of Other Contraotors'.Reports..
Related Memoranda._Potent1a1'Prob]ems and Study Gaps of the MSAT Project.";

This report identified a number of inconsistencies between the various

studies that have by and large been resolved. Thus, we hope to have soon

a useable set of,marketing._engineering. and financial data that is

1 John C. Evans et al., "A Manuaﬁ for_the,Ana1ysis and
Appraisal of Industrial Projects in Canada," prepared for .
.. the Departments of Regional Econom1c Expans1on and IndUstry,o

.Trade and Commerce (Ottawa, 1983)
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‘ ava11ab1e for further ana]ys1s.

The 1ncrementa1 -cash flows from Te1esat S Commerc1a1 V1ab111ty Study :

. and Woods Gordon s Manufactur1ng Impact Study, and- the Serv1ce Prov1ders‘

_Study conducted by DOC using the RCC Impact Mode1 prov1de the bas1c

bu11djng blocks for the financial and econom1c»ana1ys1s of MSAT. Theanet'

.'present va1ue.(NPV)'ot the 1ncnementa1_net cash‘ftow,’ca1cu1ated dsing_a
A private discount. rate, serVes as the basis for assessing MSAT's financial
1'attract1veness for each of the part1c1pants. 'HoweVer. 1n order to measure-

a progect S attract1veness from a’ pub11c perspect1ve. the f1nanc1a1 cash

f]ows"must be modified to take account of a number of economic adjustments

~ and‘eXternalitﬁes. The NPV of ‘the resu1t1ng econpmic benef1ts and costs._

aca1cu1ated us1ng a soc1a1 d1scount rate. prov1des a measure of econom1c

attract1veness. Thus. the econom1c cost/benef1t analys1s of MSAT requ1res
(a) accurate and cons1stent f1nanc1a1 data, and (b) a correct

spec1f1cat1on and- est1mat1on of the econom1c externa11t1es assoc1ated with

each phase of the overall project.

1.1.2i.0verv1ew of the Financial and Economic Software System

Econanalysis has designed computer software for a financial data base

system and economic model referred to as the Socio-Economic Impact ModeT.

The f1ow'chart>preéented in Figure 1.2 illustrates the‘sequence'of steps -
executed by the‘Socio—Economic Impact-Mode1 First raw data From the

other contractors is 1oaded into the f1nanc1a1 data base of each:

"part1c1pant " The data from the f1nanc1a1 data base- are then entered into
an 1tem1zed cash flow on an annua1 bas1s. The equatlons of the economic h‘
. mode] then operate item by item on the cash f]ows to ca]cu]ate deta11ed

~economic adJustments and externa]1t1es for each year. Note_that the .




Ll
. FIGURE 1.2
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_eqdatdohs_of the eccncmic mode are the same for all participants,'bht_the
: vartah1es'ahe different; Annua1 economic benetits ahe calculated by'"‘

'combining the:cash'f1dWs'w1th the appropriate ecchomic adjustmehts ahd‘

_externa11t1es. Annual summary data for the cashiflows,'economic
':_adeStments and externalities, and ecohcmtchbenefits and costs hy major

' 1tem are‘subsequent1y generated to standardiie'a11'resu1ts._

: The summary for each’ part1c1pant s data are ‘added together on an

_1tem1zed basis to produce summaries of tota1 MSAT cash f1ows, econom1c
'adJustments_and externa11t1es, and econom1c benef1ts and costs. -Us1ng
-,both_horma1frisk-and'abnormal'risk-adjusted discount rates, NPV's of the

- net cash.fjows, externalities, and net econemic benefits for each

participant and the total MSAT project are calculated. from the data =

summaries. These NPV's form a basis for an estimate of the amount of

- direct goVernment financial assistance-(iftany) to the total MSAT project

“and to each of the part1c1pants.

Section 1.2 focuses on one aspect of the financial data base, name1y
the_pr1vate discount rate, and all aspects of the economic data base. The
brimary purpose of this report is to indicate specific values and/or

procedures for estimating the economic parameters of the Economic Model.
1.2 Pthate Discount Rates

The attractiveness of a project from a ehivate financial point of
view is measured by the net presentIVa1he of the incremental net cash

f1ows at a pr1vate d1scount rate (PDR) Sihce we are dealing with the net

- cash f1ow to tota1 cap1ta1 (debt and equ1ty), the PDR is calculated as a

.we1ghted average cost of capjtal, where the weights are determ1ned by the

proport10ns of the project Funded'wjth,debt and equity,capftaT; The cost




‘;of debt capital is the rafe of return'required by'bdndho]ders;"and'~'i'-‘

s1m11ar1y. the cost of equ1ty capital is the rate of return requ1red by ;:"
shareho]ders.

As a benchmark for the rea1 (net of 1nf1at1on) PDR we propose to use

.Professor Glenn Jenkins' est1mate of the approx1mate1y 5. 9 per cent for
, fovera]] average real rate of return to tota1 cap1ta1 in Canada.1 Th15v1s :

>1arge1y cons1stent w1th a 4 per cent rea1 rate of return on debt capwta]

a 7 per cent rea] ‘rate of return on equ1ty cap1ta1. and a 40/60 average E

. debt equ1ty ‘ratio. Jenk1ns ‘estimate is represent1ve of the broad
-“performance of cap1ta1 in Canada, becaue 1t is based on the’ ex post
-returns to tota] cap1ta1 for pub11c sector and pr1vate sector corporat1ons

o vw1th and- without traded shares, Ta e., h1s est1mates are not conf1ned to

corporat1ons 11sted on stock exchangesL
* More recent research by the Tax Policy and Legislation Branch of the
Department of Finance,.using a methodology similar to that of;Jenkins;~

suggests that~the‘ex'post private real rate of return to productive total

,cap1ta1 in non—manufactur1ng 1ndustr1es from 1965-81 was 5 6 per cent

“while 1in manufactur1ng 1ndustr1es it was even lower at 4 8 per cent. 2 See

Table 1.1. This yields an.overa11 average private real rate of return of

approximate1y 5.3 per cent. The variation in these rates of return, as -

.-we11 as in the rate of return to product1ve equ1ty, over time is ev1dent

from F1gures 1.3 and 1 4

1 G.P. Jenkins, Capital in Canada:  The Social and Private

Performance 1965 1974, (Econom1c Counc11 of Canada, 1977).

2 These results were presented at a 'seminar by ‘the Tax.

Analysis and Commodity Tax Division using the. SOCRAT. daﬁa
~ base and computer programme (August; 1984) .
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PRIVATE RATES OF RETURN TO NET PRODUCTIVE CAPITAL .{f; f

: (PERCENTAGES)

1965-72 1973-81 1965-81

NAV.AA. mANUFACTURLNG-<101;399)

|  RéEoATEb'NoM1NAL o - A‘A:8,6~> 12,6 ;A10;7'_‘A1
AEPoRTéD>REALA S i'°.4;61f '-:2L7 -'A_3,AAA“A 
ADJUSTéb:éEAL. o .;_5!0 if 49 ]4.8'_ i

% oEst - ReroRTED 5157 sy

- ADJUSTED A 3 __A5_7:", hg 47

B NoA-MANUFACTURING (404-899 EXCL. 712~793)
'REPORTED NOMINAL - - 7.6 1.7 9.8
REEORTED REAL - 3.6A : 1,9»» | '2}7A
ADJUSTED REAL. | - 5.7 | . 5,7 5.6
7 DEBT - REPORTED-: o - 63 69 66

- ADJUSTED 62 60 6l
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’These:estimates‘of ek'post'private‘rea1 rate of return across:aT1

- sectors of the Canad1an economy ref1ect norma1 bus1ness r1sk On-account
of d1fferent1a1 risk prem1a, pr1vate rates of return can be expected to S
’vary among firms and sectors of the economy.» A]so, 1ncrementa1

: debt—equ1ty ratios can d1ffer substantially from the1r ‘average va]ues

“For the purposes of this study, we shall 1n1t1a11y assume a 6 per-
cent pr1vate d1scount rate, un]ess other study contractors 1nd1cate that |

it shou]d be h1gher or 1ower for a part1cu1ar part1c1pant due to h1gher or

1ower than norma] bus1ness and/or f1nanc1a1 r1sk 1 Te1esat s private
: djseount‘rate appears to be a 11ke]y cand1date for a risk adJustment based -

" oh its perception of greater than¢norma1 business risk inherent in the

MSAT”broject ~ Any . sensitivfty analysis that is carried out on the private

d1scount rate shou1d probab]y be done at lower rates in 11ne w1th the

"Department of Finance resu1ts c1ted above. A h1gher PDR other th1ngs

be1ng equa1 would tend to bias upward the amount of government f1nanc1a1

ass1stance offered to MSAT part1c1pants.
- 1.2.1 Inflation

In our study we propose to conduct the financial and econom1c

analyses in constant dol1lars, which requires that we d1scount all constant

. do]1ar cash f1ows and econom1c benef1ts at rea] (net of 1nf1at1on)

discount rates. MWe are taking this approach because it allows us to check
data consistency across the studies of the other MSAT contractors more

easily. -Note that'discounting'current dollar cash flows at a nominal

(gross of inflation) private discount rate"Wi11_y1e1d the.same.NPVAas

- This 6 'per cent figure is the "rounded" value of Jenkins' 5.9
‘Per cent estimate. : - o S



o d1scount1ng constant do11ar cash’ f]ows at a real (net of 1nf1at1on)
d1scount rate prov1ded that both the current do]]ar progect1ons and the

“nom1na1-1nterest rate ref1ect the same expected rate of 1nf1at1on.1

_;_Canada.z The lion's share of the differenceais more than 11ke1y;due to the

B T

: For examp1e. Te1esat in the Task 7 report of 1ts Commerc1a1 V1ab111ty

Study ent1t]ed "Econom1c and Financial Ana]ys1s" (August, 1984) emp]oys a

16 per cent cost of capital. Imp11c1t 1n»th1s figure s an:8 per cent ' _A. ;
"average annual inflation rate. Therefore, the implicit real (net'of

'1nf]atiqn)'dtsceunt rate is

:: g)g 1> X ‘100 7.8 per cent.

This f1gure is somewhat h1gher than the ex post rea1 rates of return

' reported.tor the average performance of- productjve total cap1ta] in

' ‘greater than average perceived risk of,the MSAT. project. Note that o

Te]esat.has subseQuently'lowered,its nominal disceunt rate_to-14 per cent
for the purposes of its fdrtheoming Busineés Proposal.

1.2.2 Risk

Although the cost of normal business risk to investors was included
in the estimates of_diseount rates presentedlaboVe{ there was ho .
discussion as to how the_cost'of hiSk might be iso]ated and adjusted to

reflect different risk conditions.. Recent -corporate finance Titerature

1 See Econanalysis' Report Number 2, "Preliminary Financial
Reporting System" (February, 1984) for a complete discussion
of this 1ssue. - , ' , : ,

or converse]y, the 6 per cent rea] d1scount rate can be
converted to a nominal discount rate with an implicit 8 per

~cent expected rate of inflation. This would equal
(1.06)(1.08) = 14.5 per cent, which is Tess than Telesat B
16 per cent required rate of* return.
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'has deve1oped a methodo109y. name]y the cap1ta1 asset pr1c1ng mode1

(CAPM), . for estwmatwng the supp1y pr1ce of cap1ta1 and assoc1ated r1sk

“adJustments exp11c1t1y. CAPM is not a def1n1t1ve approach to r1sk and is
: certa1n1y ‘not w1thout f1aws, ‘but it does offer 1ns1ghts as, to how r1sk

. m1ght be dealt with in prOJect eva1uat1on.

" CAPM was deve]oped to exp1a1n why 1nvestors m1ght want to ho1d

ad1fferent types of assets in their portfo11os and how the r1sk of the1r

’portfo11os cou]d be 1owered by d1vers1f1cat1on.' The start1ng po1nt of the‘

theory is that rwsk averse investors w111 want to be compensated for any.
add1t1ona1 risk in the1r portfo11os by an ‘increase in the expected rate of
return.

- The tota1 r1sk of an 1nd1v1dua1 asset is measured by the ‘variance

- ;around 1ts expected rate of return. However. 1nvestors can form
3portfo11os of assets, and hence d1vers1fy away at least part ‘of that
i Therefore. the relevant risk of an asset is 1ts contribution to, the r1sk
of a sufficiently diversified portf011o of assets, and not®its risk -

‘measured in isolation from a diversified portfolio. This measure of risk

is termed covariance risk.

Assuming no transactions costs or market imperfections, the key

- equation in CAPM is as follows:

E[R,] = Rg + [EIR)] - Rf]B L
where, S
.,E[Rj] = expected rate of return for aSset:j
.‘ Re = risk-free rate of return |
E[ij.:='expected rate of return on the market portfo11o
1_. Bj.. = the "beta" of asset j, a measure of covarjance risk

[E[Rﬁ ~~,Rf]Bj kjSk premiunson‘assettj}
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It ihvestohs behave rationa11y and seek:tb mtnimize'hisk thenﬁaceokdﬁng
o equat1on (1 1). the suppTy pr1ce of cap1ta1 for asset Jo Rj,‘consists‘

"'of a r1sk—free rate of return p1us a r1sk prem1um wh1ch is based on the

riskjofja;market portfo]io ahd a beta coeffic1ent wh1ch measures the

'cohtkibutﬁon'of‘asset j to the'market pbrtfo]io‘s Variabi]ity. The beta

of an’ asset is measured by its. covariance w1th the market portfo11o

.d1v1ded by the variance of the market portfo]1o 1tse1f Thus, the asset s

r1sk prem1um is based on covar1ance r1sk, 1 e., systemat1c risk that

o cannot be d1vers1f1ed away in a portf011o.

ij asset j's beta equa1sxone in the above eduation; then asset j has
a risk eduaT to the market or ayerage risk. In keeping‘with~the.'

term1no1ogy used in the d1scuss1on of pr1vate d1scount rates, we would say '

‘ that asset J has norma1 bus1ness and f1nanc1a1 r1sk

For the purpose of this study we sha11 1n1t1a11y assume that the
e*bected;return on the market portfo1no 1s_the same as- the average private
return to cabdta] in Canada asvmeasured'by Jenkins, i.ees |
E{ijﬂe_ﬁjper cent. We sha]i also ‘assume a 1ongeterm. Eéa1. risk-free

interest rate ofi3 per cent.1

In Inflation: Its Financial Impact on Business in

Canada (Economic Council of Canada, 1977) Jenkins

- estimated. a Tong~run real rate of return of 4 per cent on
long~term corporate bonds in Canada. On average there.
appears to be roughly a 1 percentage point differential.
between the return on Tong-term corporate bonds and
lTong-term, federal government debt. Thus, we take 3 (=4-1)
per cent as our estimatée of the long-term, real, risk-free
interest rate for the purposes of the MSAT project. Note
that the returns on Tong-term bonds include a return for
the risk of inflation. Thus, the real ‘yield of long~term
governmént bonds will exceed that of treasury bills which

.. ‘aré usually taken to be the risk-free investment

alternative. This distinction becomes important in
Section 7 when valuing loan and. rate-of-return guarantees.
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By substituting the abOVevaSSUmptibnS'into equation (1.1),itheihorma1

market bus1ness risk premium is rough]y 3 per cent (6 3) Reca]? from

: Sect1on 1 2.1 that an. 1mp11c1t rea] d1scount rate of 7.4 per cent was
_estimated for Te1esat based on its Task 7 Report Th1s 1mp11es that

iTe]esat s. MSAT project beta is equa] to

J -E[Rm] - Re
7.41 - 3
= 6 ~ 3 =‘1_'£.5

i. e.. Te]esat perce1ves that the MSAT proaect s J 5 t1mes as r1sky as the

average market investment.-. This may_not be an unreasonable assumpt1on

given the uncertainty attached to the mahket'projections for MSAT

services.

Listed below are 1ndustrynw1de betas for the e1ectr1ca1 products,‘

Abroadcast1ng and telephone systems 1ndustr1es that have act1V1t1es s1m11ar

to thpse.of participants in the MSAT project. A1l the betas shown are
]ess than one, indicating less than_nohma1'risk in these industhies._ The
betas for broadcasting and te1ephone systems ahe_Substant1a11y 1ower.than
thosesin electrical peruets, possib]y,because of the regu1ated‘hatuhe.pf \
these two industries and the near monopon status granted to the firms
involved. | | | "

~ These beta values are useful only as a point of.reference beeause

they are industry-Wide.averages and most likely not representative of

' betas specifically for the MSAT phoject;i Since the MSAT project's betas
hare the items of interest for this study, Telesat's implied MSAT project
beta is probably a better guideline to MSAT related risk than the betas
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" 1.3 The Social Discount Rate

" The social discount rate (SDR) measures the time value of a project's

econom1c benef1ts and costs, and hence is used to caTcuTate the net’

prresent vaTue of its net economic benef1ts.1 If th1s NPV were equal to
"zero. then Canadians woqu recover their 1nvestment in a project and earn

T an annuaT rate of retirn equaT to- the SDR. In such.avcase Canadians woqu
”_ne1ther be better off nor worse off as a resuTt of a project, because they-
_woqu}have‘received a rate of return equaT to-that-from other activities

that would have been undertakenlin the absence of a project

In 1976 the Treasury Board endorsed a 10 per cent SDR for Canada.

T‘_Th1s estimate was based on the earT1er emp1r1caT work of Professor
~Jenk1ns Other est1mates of the SDR 1nd1cate that it Ties in the 7-10 per'

' cent range, roughTy 1 to 4 percentage po1nts above the average real

private rate of return to cap1taT in Canada, measured at approx1mateTy 6

. per cent

The 10 per cent estimate of the SDR was - 1n1t1a11y calculated as a

weighted averade of the social opportunity cost of capital drawn from )

various sources in the Canadian economy, where the weights are the
proportions'of incremental government.borrowihg that are drawn from‘each
source.‘ SpecificaTTy, the SDR was caTcuTated'as a weighted average of.the‘

‘economic opportun1ty cost of forgone domest1c consumpt1on (4 147),

1 xhe d1scuss1on in this. sect1on is based on J.C, Evans et. aT., .
A Manual for the AnaTys1s and Appraisal of Industrial ;
Projects in Canada," prepared for the Departments of Reg1onaT
.~ Economic Expansion and Industry. Trade and Commerce' :
l(Ottawa, 1983), Chapter 10



Table 1. 2

Industry W1de Beta Estlmates

) findustry Betas1
" (1977-1981)

Electrical Products =~ .707 & .13
' Broadcasting - - .276 % .134

‘Telephone Systems . ©.258 1 .073

"1,A.L._Calvert and J. Lefoll "Risk and Return on Canadian
Capital Markets: Estimation and Sen51t1v1ty Analysls

" (Dttawa:. Department of Flnance, 1983)
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Q'_‘1ncreased fore1gn 1nvestment (6. 117) forgone pr1vate 1ndustr1a1
dnvestment (12 537) and forgone pr1vate res1dent1a1 construct1on (7 57),
' iwhere the respect1ve we1ghts were 0 05 0 2, 0.59 and 0. 16 | '
The social discount rate can ‘also be 1nterpreted as the social rate

“of return that cap1ta1 wou1d have'generated e]sewhere in the economy,

’ ~wh1ch 1nc1udes the pr1vate return to cap1ta1, corporate’ incone taxes,.1eSS':

" persona] 1ncome taxes. sales taxes, 1abour and fore1gn exchange
~fexterna11t1es. Thus, taxes and other externa11t1es form-the bulk of the-.

wedge between the soc1a1 d1scount rate and the private return to
icap1ta1 _ ‘. _ |
V For the purpose of this study we. sha11 1n1t1a11y use an SDR of 10 per

,cent and run sens1t1v1t1es for the proaect around this f1gure. In most
v'1nstances it w111 be adv1sab1e to vary Jo1nt1y the pr1vate and social
"d1scount rates. | | _ | -

Although risk does hot entail the:use of nea1 reseurees, it does
create:a sqcia1'cost. becauseduncertainty and risk reduce net ecOnomie '
welT—being. For- the purposes of this-study'we wf11 assume that thev
| fedena1.government-is ne'more efficient at diversifying risk than the
nrivate sector. | |

The measure of the SDR at 10 per cent includes normal pr1vate
bus1ness r1sk i.e., average bus1nes$ and financial risk which is present
‘Jn alternate uses'of capital. If the activities of MSAT barticipants give
rise to higher or lower than normal 1eve1s.of busineasland/or financial -

- risk resu1tin§ in abnormai risk»premia in their respective private '
- diécbunﬁiratés, then these abnprhal risk‘pnemidma shod1d a1$o.be reflected
~in theAseCiaT discount'rate. bThenefere. if diffenent private discount

rates refTecting diffekent risk’]eve]s‘are.dsed to.discount the finanp1a1
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‘cash flows of'edch‘MSAT participant, tHen different socia]‘discbunt‘rateé7i’7f;A
.ref1ect1ng d1fferent risk. 1eve1s will a]so be used to d1scount the net

Veconom1c benef1ts of each MSAT part1c1pant

1.4 Conclusions

. Table 1.3 provides reference values for private and social discount :efﬁ$=
: rateseto_be;used.ihit1a1]y,1n,the overall sqciofeconemic.ana1ysis of MSAT. - -
" The discount rates vary by participant module in the software system. “As

“explained ‘above, all discount rates, except those of_Te]esat, 1ncdrper6te-_

normal business risk. - Telesat's private-and social discount rates have a =

1.41 per cent abnorma1 risk premium, based'on Te]esatfs apparent =

- perception of MSAT proaect risk.

We propose.to use the ‘discount rates in Table 1 3 as base values

around wh1ch we will run sens1t1v1t1es. If more information becomes

ava11ab1e on the r1sk of the MSAT proJect to the various participants, we.

sha11 modify the discount rates’ acccord1ng1y.




Manuféqturérs
Telesat

Service Providers

Manufacturers

Telesat

Service: Providers

_Real Private Discount
- Rate with Normal Risk

N 19 o

Table 1.3

Initial Real  Discount Rates

' Abnorhal Risk

Premium

Risk-Adjusted

Real. Private .
Discount Rate .

6%
6%
8%

‘Real.SQcial Discodnt

Rate with Normal Risk.

1.9

Abnormal Risk
_ Premium

6%
7.41%

6%
Risk-Adjusted

Real Social
Discount-Rate

10%
10%

- 10%

1.41%

10%'. .
11.419%

10%
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2.0 . Forejgn_ExChange, Tariff.and‘Sa]es Tax _Externalities

2.1 Intnoduetion‘

Fore1gn exchange externa11t1es, tar1ff and tax externa11t1es arise :

from the commod1ty 1nputs and outputs of the various part1c1pants of the

'vMSAT pPOJeCt These externa]1t1es are pos1t1ve when the'purchase or sale
. ofﬁa chmod1ty earns or.saves foreign exchange, or generates additiona]

' tariff‘and tax revenues. They are negative when a project uses up or

forgoes fore1gn exchange earn1ngs. or forgoes tariff and tax revenues.

In order to ca]cu1ate tar1ff tax and fore1gn exchange externa11t1es

~on MSAT commod1ty 1nputs and outputs a]] commodities must fwrst be

classified as tradeable or non-tradeable. A-commod1ty is cons1dered

tradeab]é if there exists‘a_we]Tedefined international market for jﬁ.

~ Whether it is purchased domestically or abroad is immaterial, .as long as

the option to purchase or se11aabroad is avai1ab1e to the producer.i

A fﬁrthek.distinction between 1mpertab1e and expoktabie categoraes is
necesSarytfor tradeable commodities. This distinction 1s-necessary -
because"d{fferences in the tybes ef trade disiortions and in the effect of
domestic fneight costs alter the foreign exehange calculations on
importable and exportable commodities. Thus,_an\expoﬁfab]e_commodity-fs
one where domestic industry output satisfies all dome§£1c demand with the

residual - being exported at the world f.o.b. price. An importable

-commodity is one where domestic industry output can only partially satisfy

'vdomeétic demand with the residual being imported at the world Coiafe

price.
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" The formulae for‘esttmating'the externa11t1es aésociated'with'the

:"purchase or sale of tradeab]e commod1t1es were outlined in our th1rd

" report ent1t1ed "Outline of the Proposed Methodo]ogy for the Est1mat1on of

the-Socwo—Econom1c Benefits of MSAT" (June, 1984). Appropr1ate tariff -

'rates; tax rates, freight rates and trade margins are applied to the

‘market prices of tradeable commodities in order to determine the actua1

amount of foreign exchange earned or forgone on the. sale or purchase of an
item, i.e., the amount of foreign exchange in the presence of these market

d1stort1ons w111 d1ffer from the amount that appears in a part1c1pant s

'ananc1a1_cash f1ow._ A foreign exchange prem1um 1s_app11ed_to the.amount
~of Foreign“exchange to detehmine_the fohejgn exChange‘externaTity. Tariff
hrates - where app1fcab1e - are also appjied to the foreign ekchange vaiueh:
of a commodity to determine earned or forgone taritf revenues. Federal

_and provincial sales tax rates - where'app]icab1e_— are app]ied to both

tnadeab1e and non—tradeah1e commodities.to determine earned or forgone tax
revenues.» -

The next section provides a briet_disCusstn of the genera1-
methodo1ogy for the ca]cn1ation of the foreign.exchange externa]ity.ae
well as the empirical estimate of the foreign exchange preminm used in
this study. The methodo1og1e$'for the ca]cu]ation of all economic’
eﬁterna]ities for 1mpohtab]e{ exportable and'nonftradeab1e commoditteé ane
reviewed in Sections 2.3, 2.4 and 2.5, respective1y. Although the
diScussionladdresses oniy commodity inputs, the methodology is readily

extendableé to evaluating outputs‘in’a11.three cases.]

John C. Evans et al., "A Manua1 for the Ana1ys1s and Appra1sa1 of
Industr1a1 Projects in Canada," Chapter 11 :



"2{2_ The Eoreign“Exchange Premium

The formula for calculating the foreign exchange externality is as

follows: o

Net change,in foreign oreign exchan .
~exchange earnings = | prem1um
- ‘caused by MSAT. .

: The fore1gn exchange premium has been estimated at rough]y 7 per cent

Thus, for every dollar of foreign exchange'earned or_saved by MSAT, there

isalg¢ add1t10na1 benefit to Canada._'ConVerse1y, for every dollar of

: fore1gn exchange used or forgone by MSAT," there is a'7¢ cost to Canada

over and above the cost of fore1gn exchange as measured by the fore1gn
exchange rate.

The foreign exchange premium captures the indirect effects of fore1gn )
exchange earn1ngs on government revenues that arise from tariffs, excise-
taxes and subs1d1es on non—MSAT commod1t1es. In other words, whenever '

fore1gn exchange is earned by a prOJect, it will cause the Canadian do11ar

" to appreciate and will Tower the cost of. foreign exchange. This will .~
“allow increased domestic expenditures'on imports and decrease foreign

- demand for our exports. This will result in 1ncreased tar1ff and excise

tax revenues on 1mports and decreased subswdy payments on exports. The 7
per cent foreign exchange premium is a weighted average of these changes
in government revenue per unit of foreign exchange. Converse1y. if a
projeCtluses or forgoes foreign exchange, then the opposite'exchange_rate

_effects'w111"11ke1y”occur, but the'premium remains the same.

1G1enn P.. Jenkins and Chun-Yan Kuo, l.d'On Measuring the Social Opportunity
Cost of Foreign Exchange" (Ottawa: Department of Finance, 1984).



: 2.3 Importab]é_Commbditiés .

-‘If a tariff rate of t, were the only distortion in the market. for an

'1mportab1e_cpmm6dity with ‘a market p?ice»of P, than when this commodity is
- used as an input, it would generate a foféign exéhange externaTity edua1

to

- ff x P - -.: S ::-" _ B : (15»

where, ~ P = domestic market price of commodity

d—.
B—Y
]

tariff rate.

-
n

foreign exchange premium

~ A11. frieght costs, trade margins and other excise taxes are'assumed-zéro;1

" Note ‘that the foreign exchange and fariff externalities are the same
regardless of whether the commodity is directly imported or purchased from
a domestic producer, This is made clear in Figure 2.1, A project is

shown to “increase domestic demand for a commodity by shifting the demand

"~ curve from D to D1. Domestic producers supply Qs]units of the commodity

at a market price of P =APcif(1+t1). The increased demand does not affect:

the price that domestic producers receive, since Pcif is assumed to be

- determined in world markets. 'Henée, dqmesticvsupp1y remains fixed atAQS

1Note that the world c.i. f price (Poig) is equal in this case to
P/(1+t ) S _ .



P:Pcif(1+t1)

Z 5=

Figure 2.1

o Tarlff And For81gn Exchange Externalltles For An
Importable Progect Input

$/un1t ' J\.

tariff externality

Poif — ////

Qg | o by G Quantlty
S = domestic industry supply curve’
D= domestlc demand curve

Qi - QU = project demand

" P_.. = world pricé in.Canadian gollars

cif

t1 2 tariff rate

P=(1+t')P i = domestic price in Canadian dollars
fx ' forelgn exchange premlum

Atariff revenues = (Q - QU)'t1°pcif'

' Forelgn Exchange Externality = -(Q1 -.QD)'pcif’fx




, .and the 1nérea§ed demand is ultimately Sodrced off~shore.' This gives rise

©to a pos1t1ve externa11ty equa1 to the add1t1ona1 tar1ff revenues

generated and a negative externa11ty due to the' fore1gn exchange requ1red

- The net externality depends on_the relative magnitudes of the tariff

~and foreﬁgn exchange externalities. In this case the net externality

wqu1dfbe positive if the tariff rate_exceed5~the-foreign’exchange'premium.

nA'positive net‘externa11ty_1mp1iesftnat the ‘economic cost of this input

would be leés than'its.financ1a1‘cost.
A similar analysis can be conducted fbr_an.importab1e project output

by.shiftfng<the'supp1y curve 1in Figured2.1'rather~than the demand curve.

2.3.1° Trade Margins and FreightARates

Commodities imported into Canada must generally be shipped from the

pointnof entry to their final destination. Thus a domestié freight cost

will be 1ncurred on top of the gross of tar1ff 1mport pr1ce. This cost -
can also be expressed as a proport1on or rate. Furthermore, if a

Commodityvis imported by one commercia] entity then sold to another, the

 gross of tariff import price will be marked up by a trade margin. Freight

“rates and trade margins can provide an additional degree of protection on.

top of tariffs to domestic.producers'of importable commdditjes.

The economic model in the software syetem adjuste for freight rates_.
and trade margins in foreign eXchange externality calculations on
importable conmodities._ The fdrmu1a forva.forefgn exchange externality

with tariffs, freight rates, sales taxes and trade margins is equal to-

X
(1+t1)(1+t2)(1+m1)

,q‘f._"A_.“_%)-v'_" o ey




‘domestic demand for a commodity‘by shifting the demand curve from D.to D',

where; A= domest1c-Va1ue of the 1mportab1e commod1ty‘
N Py = proportwon of fre1ght costs\th ‘
t1;= tar1ff rate |
té = sa]es ‘tax rate (if any)
'm1‘= trade_marg1n

For the purposes ‘of the Overall Soc1o Econom1c Study we assume

_ fre1ght costs of 5 per cent on a11 1mportab1e 1tems, e e.,‘P4 = .05_and

"negligible trade marans, AN m1 = 0, The 5Nper cent figure 1s;Yngh1y

cdnsistent with.frefght costs “in the computer hardware industry, which

- bear a rough equivalence to the price anddWeight~of'MSAT equipment inputs

) and outputs. -

In add1t1on to the fore1gn exchange, tariff and tax externa11t1es on

A 1mportab1e commod1t1es, there may also be economic rents earned 1n

transport1ng‘goods to their dest1nat1on._»These.rents-ar1se_when~the'

- freight costs exceed the resource costs of transportation.

:2.4"Exportab1e Commodities

Figure 2.2 provides a diagrammatic analysis of the externa11ty

calculations for exportable commodities. A project is shown to increase
' L 1

" Domestic producers supply Qso‘units of the commodity at a world price of

PFOb. The initial volume of exports is equal to

QS - d) Sa1es taxes are not levied on exported items.

o .
The increase in demand caused by the proaect. Q 1 -Q o does not

affect the world pr1ce. Hence, domest1c supp1y remains f1xed at Q d, ‘

the'jncrease in demandVTs met by an equ1va1ent reduction in exportss Th1s:;
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Figure 2.2

Sales Tax’ And Foreign Exchange Externality For An _. -

‘ Exportable ProJect Input

A o
-Sales Tax Externality N :
_ o \\\\
' Pfob \< '

domestic industry supply curve o
domestic industry demand curve

S
D
Q? - Qg = project demand

P world price in Canadian dollars

fob
t ¥ domestic sales tax rate

P=(1+t)P, = domestic price in Canadian dollars

fx £ foreign exchange premium

I g gy
. &tax revenues = Q) - 0) £ Pey

Foreign Exchange Externality = -(29. - 0%)- Pfob £

. : *AA‘
Quantity




gives r1se to a positive externa?ity equéTIto the addjtionaj'sa1esvtax :
revenues‘geherated and aAnegative'externa11ty-due4to the,fbheign exchange

earn1ngs that are forgone. The net externa]ify depends. on the'relatiye

‘magn1tudes of the sa1es tax and- fore1gn exchange externa11t1es.”

1t is: 1nterest1ng to note that the magn1tude of the foreign exchange

externa11ty will be greater for an exportab]e commod1ty 1nput than an

11mportab1e commodity input if the two commod1t1es_have 1dent1ca1 domestich‘

) prices and there are positive sd]es taxes and'tariffs._-This point ‘is

i1lustrated by comparing the magnitudes of equatione (1) and (2).

. foreign exchénge externality | (1)

P L f, =
T X for an_exportab]e commodity
o P fx = .foreign exchange premium . .(2)
‘ for an importable commodity -
: (1+t5(1+t1) _

p = price of exportable and importable commodities

t = sales tax rafe»
t1 = tariff rate
.fx = foreign exchange premium

A11 frieght rates and trade margins are asSumedhzerq.

However, given these assumptions, the opposite 1is true for the value

of the sales tax and tariff externalities. Thus the relative magnitudes

of the net externality will be 1ndeterm1nete, until t.‘t1 and fx are

,known.

A similar type of ana]ys1s can be conducted for an exportab]e proaect

- output byAsh1ft1ng the supply curve in F1gure 2.2 rather than the demand

curve,




_.2,5-. NOntradeabWeACommodities:.

.'-:10 _:. :..

" Figure 2.3 below provides a diaghammatic ana1ys1shof the extehnafttyi’

ca]cuTations for nontradeable commodities. Reca11 that a non= tradeab]e

commod1ty has its price determ1ned so1e1y by domest1c market cond1t1ons.
Domest1c producers are assumed to supp]y Q un1ts of the commod1ty

at a constant per un1t cost of C.. A sa1es tax at a rate of t is 1ev1ed

" on the commod1ty ra1s1ng its market price to-

P = C[1 + t]. A proJect is shown to 1ncrease demand for the commod1ty o
1nput by sh1ft1ng the demand - curve from D to D1

In th1s case the 1ncrease in demand caused by the prOJect 1sAshown to
have no effect on the domestic price, which rema1ns_f1xed at C[1 + t].
Yet.‘whi1e project participants must pay.C[1 +t](QS1—QSO) for their
purchases of the commodity, additional tax hevenues'of t.C(QS1—Qsd) are-
genehated; These tax revenues, while they'are a’private financia1 costi:
they aré not an economic resource cost. Hence, theyoare counteddas'a net
positive externa1ity.oand the-economic cost'of the 1input 1ies below its
financial cost. |

Note that if a projet causes_a'decrease in demand for alcommodity.
then forgone tax revenues are treated as a net negative externality. This-
type.of calculation is performed on commodities appearing in the diép1aced
cash flows of the participants‘of the MSAT project.

Genera11y, sales tax externalities w111_be the on1y externalities
incurred by nontradeable MSAT}commodities. The on1y.notewonthy‘exception

“to this is the adjustment for consumers‘_surplus (user benefits) from the

' consumption of MSAT services.



Figure 2e3 -

$/unit

~_sales takAexfernality

C(1+£)=P |5

o
> o

QS - Q?A‘ ’ . Quantity

C
D

domestic industfy supply‘CUrve sconstant cost
domestic demand curve

]

" t £ sales tax rate
Q7 - G = project demand
1 0 :

tc(Qf - QS) = additional tax revenues
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f_2;6']’Proposed Assumptionsfand Economic Variables

2.6;1 . Federa1 and Prov1nc1a1 Sa]es Tax Rates

In 0ctober 1984 the genera1 federa1 sa]es tax on all manufactured
1tems (domest1c or 1mported) w111 rise from 9 to 10 per cent Th1s tax is

app11ed to all f1n1shed commod1t1es at the manufactured 1eve1, i.e.y as a

.commod1ty is so]d by its manufacturer or 1ts 1mporter to a who1esa1er or

other ent1ty. If a commod1ty 1s 1mported this: tax is app11ed to the

" -.gross of tar1ff va1ue.

Commod1t1es that are d1rect 1nputs to the manufacture of another ‘

’ commod1ty are exempt From the federa] sa1es tax. For example, an -

integrated circuit, which is either a d1rect input or a component of a
mob11e terminal wou1d be exempt from the federa1 sales tax However, a

centra1 contro1 stat1on so1d to Te]esat is subJect to the tax, as are

“mobile term1na1s. base stations and other MSAT ground equipment sold to:f'

retailérs. These commodities are considered finished manufactured goods.

Thefon]y:exception fs.space segment equipment;‘which.under the
Customs'and.Excise Tax Act s considered.destined for re—export:and thus
s exempt from all. federa] and provincial sales taxes._ | |

The f1nanc1a1 data bases w111 show all MSAT earth segment equ1pment
sold to Telesat and the Service Prov1ders va1ued gross of the 10 per cent
federa1 sa]es tax. The federa] sa1es tax externality w111 be calculated

in the Telesat .and Retail modules of the software system, not in the

Manufacturers"modu1e " The reason is that the sales revenue that appears .

in the Manufacturers Study 1s reported net of the federal sa]es tax;

hence, no sa]es tax adJustment is requ1red at th1s stage. Space segment
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equipment sold by the Manufacturers to Telesat will appear without ‘any

".:_federaT sales tax in tHe.Telesat~f1hahe1a1 data‘base. since the tax is rnot

'app11cab1e, as exp1a1ned above. -

In ‘most provinces: a sales tax 1s charged on all goods and services

K so]d at the retail level. Th1s tax var1es from a high of 9 per cent of
~ the va]ue of goods and services so]d in Newfound1and to zero in A]berta..‘

" We chose to employ 7 per cent - the rate charged in 0ntar1o - as the

representat1ve rate; Hence, a reta11 sa1es tax rate of .7 per cent w111 be

app11ed to all revenue items in the Reta11 modu]e of the software system

"in order to determ1ne the va]ue of th1s econom1c externa11ty. Th1s will -

include- a11 revenues from the sa]e of MSAT a1rt1me,,mob11e term1nals,-

repair, installation and other services.

2.6.2 _Tariff Rates

Tab]e 2.7 lists nom1na1 tar1ff rates for commod1ty c]ass1f1cat1ons

‘wh1ch span the range 11ke1y for MSAT equ1pment 1nputs and outputs. Note

" that all f1n1shed commodities have higher tariff rates than the basic

componehts:of which they are comprised. 'Fer examp1e,'1ntegfated circuits
are duty free while finished telecommunications equipment and some
1ntermed1ate products such as transfermers. cohverters, antennas aﬁd
headsets have tariff rates ranging from 11;4 to 17.5 per cent.’

An important eXception to the nominal tariff rates 1isted in Table
Z;T'is_thet of space related equipment. Sate111te or other equipment

destined for space is considered to be re-exported according to the

Customs and Excise Tax Act and. hence is duty free.
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Transistors, Resistors, etc.

Table 2.1
Commodity Classification Tariff No. . Tariff Rate
Antennas’ 4453301 0.114
- Computer Hardware - 4270001 0.114
Computer Software 414170 0.039
Converters _ 4452401 0.129
Inductors 445240 0.129
Integrated Circuits 4454401 -0
Operational Software 41417 0.039
.Radio Transmitter-Receivers 4453301 0.114
Semi-Conductors 4454701 o -
- Telecommunications Equip. © 4453301 0.114 -
Telephone Handsets . 4450801 0.175
Transformers 445140 B.114 |
4454401 0
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‘ 2,6.3_'_Assumptions and'Economic_Variab1es for_Manufacturers -

Tab1e 2. 2 be10w presents assumpt1ons for the fore1gn exchange. tar1ff -

Vand sa]es tax externa11ty ca]cu]at1ons for Manufacturers. ATl MSAT

equ1pment inputs and final outputs are-assumed ‘both" tradeab]e and

‘ potent1a11y importable. Note that the term ! Tmoortab1e"'shou1d not be N

onfused W1th the term 1mported". As 1nd1cated prev1ous1y, the purchase o

- of‘a domesticaT]y produced'importab1e 1nput has the same externa1itfes as

the purchase of an 1mported good
It appears a1most certain that there w111 be a mobile commun1cat1ons

service that w111 begin. operatxons in the Un1ted States at rough1y the

sanie t1me as MSAT is ant1c1pated to begin service in Canada.. Negot1at1ons o

are current1y taking p1ace between Canad1an and Amer1can 1nterests to

estab11sh compat1b1e satellite systems that w111 enable mutual backup.

- Therefore,'1t is very 11ke1y that Canad1an manufacturers of MSAT space and o

ground segment equ1pment will face compet1t1on from the U.S. They,a1so
could be at a competitive d1sadvantage because U.S. manufacturers may be
ab1e<to~achieue lower production costs as a result of thejr faréer.
domestic market. | | “

| Given the.above considerations; MSAT space‘and ground segment-
'eQuiPmentAshould be considereo tradeable since the option would exist to -
Vsource this equipment from the U.S.. It fs more Tikely that the equipment

is 1mportab1e rather than exportab]e because of the potent1a11y dominant -

market pos1t1on of U.S. manufacturers.

. The. tar1ff rates 1wsted 1n Tab]e 2.2 are. actua1 tariff rates for a11

~As1ng1e 1dent1f1ab1e 1tems and average tar1ff rates for all 1tems that are



TabTe 2.2

'.A.. : .. . Proposed Assumpt1ons and Econom1c Var1ab1es for Fore1gn Exchange,

Tar1ff and Sa1es Tax Externa]1t1es

Manufacturers MSAT Equipment: Material Inpufs’ -

' o : "Proportion Proportion Average Aver'ag:je1 Average
~ Woods-Gordon Classification Taxable Importable Tariff  Manf. Sales Retail Sales
L o : " Rate- Tax Rate Tax. Rate -

Satellite 1 1 0 0 0
Central Control Station 1 1 . 0,065 - 0 0
. Gateway Control Stations T 1 0.065 0 0
Base Stations (A11 Types) ) 1 1 0.065 . . 0 0
Mobile Terminals (ATl Types) 1 1 0.065 0 0
B.'~:e’, B : o _ : -Manufacturers MSAT Equipment: OutpUt:
Proportion Proportion  Average ‘AQefage~ ) Avefaje

" Woods—Gordon CTas§1fication_ Taxable Importable - Tariff = Manf. Sales Retail Sales
. ' : : S Rate ‘Tax Rate - Tax Rate_

‘Satellite

: 1 - 1 0 o 0

_Central Control Station 1 1 0.114 0 0
-Gateway Earth Stations 1 1 0.114 0 0
Base Stations (A11 Types) 1 1 - .0.114 0 - 0
1 1 0.114 0 0

- Mobile Terminals. (A11 Types)

The manufacturers sales tax is 1ncorporated in the Te1esat and -
Serv1ce Prov1ders modules.

' Who1eea1e’

Retail Trade
Margins -

oodoo

‘thoje3a1e 
" Retail Trade
. Margins

coooo

Proportion

Freight

Costs - -

0.05
0.05

0,05

0,05

'Propertion

Freight

-Costs -

o000

-9l -



: combosites'of different cemmodities;1 Note that space segment 1nputs and
- outputs have tar1ff rates of Zero. because 1mported sate111te equ1pment is

' cons1dered dest1ned for re—export

Tab]e 2. 2 reveals that MSAT equ1pment 1nputs genera11y have 1ower

’ ftar1ff rates than MSAT equ1pment outputs. because tar1ffs are higher. on

f1n1shed commod1t1es than on semi or unf1n1shed commod1t1es - see Table

2.1, A]most all f1n1shed te]ecommun1cat1ons products have ‘a tariff rate of

1.4 per cent, with few except10ns Th1s is reflected in the tar1ff rates .

' ;on_MSAT equ1pment_output 1tem5f

© Example: -

A sample ca]cu]atioh'of'the fcreﬁgn exchange and'tarﬁff.exfernalities’»’

. for. centra] contro] station mater1a1 1nputs based on the f1gures in Tab]e

- 2.2 s out11ned be1ow |

~Foreign Exchange‘Externa1ity"fcr‘CCS Inputs .

= ()| f, . (1-.05) | [ § cost of inputs
X i !
| ——— x | appearing in Manufacturers
(1 + .065) ~\ cash f]ows

Tariff Externality for CCS Inputs

= (+) | (1-.05)(.065) | - /-$ cost of input
| [—— , - X ‘appearing in
(1 + .065) " | Manufacturers'
YT cash flows

fx = foreign exchange premium

ey

1Average tar1ff rates are calculated from the mean of the upper

and lower bounds of the nominal tar1ff rates for all commodities

in a composite item. Ideally, the average tariff rate for composite

importable items appearing in Table 2.2 should be a price weighted
‘average of the tariff rates of the individual components comprising
each item. Mr. Allan Maclatchy (DOC) has indicated that at present
there is a great deal of uncertainty regarding the detailed \
manufacturing costs of MSAT equipment. Since the weights in such a f

~ calculation cannot as yet be determ1ned. a s1mp1e averag1ng
’techn1que was. used.




’ A ca1cu1at1on of . the fore1gn exchange and tar1ff externa11t1es for CCS

output 1s conducted in a s1m1]ar fash1on except that the s1gns on the f

' ,externa11t1es are reversed and a tar1ff rate of 1. 4 per cent on the E

: f1n1shed output is used

) we’shou1d perhaps point out that it may be desirab1e to a1ter the

assumpt1on that MSAT equ1pment produced by - Canad1an Manufacturers 1s:.

tradeable. . A non- tradeab]e assumpt1on might be more appropr1ate 1f there

were no U.S. mobile commun1cat1ons sate111te or 1f the U.S. sate111te were

“incompatible wth the_Canadian system, in which case no- foreign exchange

~‘and ‘tariff externalities would be Calcu1ated on MSAT_outbutr |

_2.6.4 Assumptions_and: Econoric VariabTes for Telesat

‘Table 2.3 lists assumptions and economtc‘yariab1es tor the foretgn
exchange,vtariff and sales tax.externalities for’Te]esat, ‘A11 Telesat
eduipment purchases are assumedfimportab1eAand thus subject to a foreign .
exchange externa11ty. “As prevwous]y exp1a1ned, all space re]ated 1tems
have zero tariffs. Earth segment 1tems are assumed to fa11 in the same |
tartff category as genera1 telecommunications equipment’ and thus are -
subject to an 11.4 per cent tariff. o |

A federal sa1es_tax externa]ity ot»Tiner cent ts ca1cu1ated on all
earth segment equipment purchaSes; sbace,equipment is exembt.:A1sc._a15

per cent freight rate is applied to all items, except off-shore purchases

that are not domestically transported, in order to determine their foreign

exchange value.




Tablie 2.3

-Proposed Assumptions and Economic‘VariébTes for Foreign Exchange,

‘Tériff and‘SaTes Tax Exterha1ﬁtjes

4 oL . -Proportion Proportion 'Avérage ,‘Avérage L Average -f'Who1esé1e  f Proportion
. Telesat Classification * Taxable  Importable . Tariff Manf. Sales Retail Sales Retail Trade Freight
: 4 Rate Tax Rate Tax Rate - Margins - Costs

'.Spage Segment

(8]

Spacecraft 0.

Incentives -

 Launch Vehicle ,
Launch Site Support -
Upper Stage '

~ Launch: Insurance

" Ground Support (MCS)

Contingency.

-

oo
SNSRI
aacoéé09 

 ¢00?¢§oo7
_éod§¢¢00

Earth'Segment . . o . .
 Central Control Station . 1 1 014 01 0 0 . 005



- 20 - »

2.6.5  Assumptions and Economic Variables for Service Providers

R Table 2. 4 11sts assumpt1ons and econom1c var1ab1es for the fore1gn
.exchange. tar1ff and sales externa11t1es for Reta11ers. A 10 per cent
federa1 sales tax externa11ty is ca]cu1ated for all equipment purchases
and a. 7 pervcentdprov1nc1a1 sa]es tax externa11ty is ca1cu1ated for all
_MSAT'related sales. | No tariff and foreign'exchange'externa1jt1es are
~ca'lcu]atd/at.the retaiﬁ.1eve1, hence no,assunptiqns are-made regardﬁng
re1a£ed’var1ab1es. These‘externa1ities are‘ca1cn1afed agafnst the items
appearing in the manufacturers' cash f1ows.and_are excluded here.tO‘aveid
“doub1e~counting. | | |

Note also that MSAT ajrtime is cons{deredha‘nenetradeab1e commodihy

and hence is not subject to a foreign exchange_externa1ity.~

1Reca11 the discussion in Section 2.5.1, which indicated that all
equipment sold from manufacturers to retailers would be grossed up by
the 10 per cent federal sales tax. For example, if the unit revenue
from the sale of a mobile terminal is $4500 for manufacturers, then
the cost of this item is $4950 to Serv1ce Prov1ders when grossed up by
the federal sales tax. : _



Table 2.4

Proposed Assdmptiohs and Economic Variables for Foreign Exchange,

» Tariff and Sdles Tax Externalities for the Sérv{ée.Providers

Proportion Pkoportidn Average . Average Avekagé_' ~ Wholesale  Proportion

Retailers '._ : - Taxable Importable Tariff Manf. Sales Retail-Sales Retail Trade Freight
: h _ ' . : ' Rate Tax Rate Tax Rater, Margins - Costs -
' Cash Receipts (A1l Items) NA! NA NA . NA0.07 . NA WA
- Cash Disbursements: ‘r;
Base Stations (A1l Types) CNA O NAL - NA 0.1 0 SONA L T mAT
. Gateway Earth Stations . NA- . NA - NAL 0.1 -0 NA . - - NA
. Mobile Terminals (A11 Types) NA - NA - NA 0.1 0 . NA - o NA
0.1 0 oNA - - NA

- Other Equipment (Not covered NA -~ NA - NA
in the Manufacturers Study) ' o ‘

‘1NA = notvapp11cab1e}'
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3.0 The Labour Externality

| 3;1 ‘ Intrdduction

* The labour externa1ity'conéi3tsdqf the net change in government

nevenues arising from direct emp]oyment'created-by'a pfoject.and any

. 1nd1rect emp]oyment created. through expend1ture mu1t1p11er effects that"

\occur as proaect Tabour purchases goods and services. The labour

externa11ty is measured by net changes in UIC payments. persona] 1ncone,
tax revenues p1u; any.rents_earned by proaect 1abour.

.;The 1abdur externa]ity>fon»a'project is measured as the difference. -
between {he wage bi]]_paid'by:a pnoject and‘the economic QpportUnity‘cost’

of its labour. The economic opportunity cost of Tabour will vary byi :

.ﬁnter a]ia.ski11 level, degree of job permanency..Toeation. local

_emp]oyment opportun1t1es. and degree of worker migration. In the simb]est

case, for example, the. economic opportun1ty cost of labour (EOCL) is equa]
to the forgone wage b111 in a1ternat1ve emp1oyment plus the value of time

while not employed of the workers hired by a project. However, the -

- workers in the economy who ultimately respond to new employment

opportunities are not necessarily those direct]y hired by a project; and :~
hence, the estimation of the EOCL can become quite complex.
Labour produetivity_and the degree bf'job\permanency are related to

the quality of project jobs: the higher the’quaTity of projeet jdbs in

relaﬁibn to the quality of other jobs available in the economy, the higher. _

the 1abour externa11ty. For examp]e if progect JObS have a higher degree
of permanency than other JObS. then workers w111 spend 1ess t1me
unemp]oyed thereby 1ncreas1ng income tax revenues and 1ower1ng UIcC.

payments. = Seasonal JObS. part—t1me JObS and ~Jjobs of short durat1on w111



- have a 1ower 1abour ‘externality than 1ong term fu11 time JObS.

In order to 111ustrate the concepts 1nvo1ved in an EOCL ca]cu]at1on
we W111 use a s1mp1e partial equ111br1um mode1 of the 1abour market

However, we w111 draw on_EOCL est1mates.produced by more. complex general

equilibrium models for the empirical content of thiS‘sectjon; The chief :
' differencéjbetween the partial ‘and general equilibrium models is that in
- the former the cost of ‘labour from a pérticu]ar ;burce (e.g. other -

»emp1oyment. unemployment) is ca]Cu]ated_wjth.many'6ther factors held

COhstént. whereas in the Tatter the extént to which project_1aboun is

~drawn from each source in any year is first solved with a system of

-~

simultaneous equations, and the cost of 1abOUPnisAthen ca1cu1ated'using

' ;the>equ11jbr1um-va1ues for the adjustment path of the labour market.
3.2 f'EOCL Estimation Using a Partia]’Equ11fbr5um'Modé]

"Individuals can allocate their time amongst many different types of
activities. For the purposes of eéonOmib analysis, time is p]aded into -

~ three basic categories:

(a) emp]oyed time,
(b) unemployed time (t1me devoted to JOb search etCeus )y and :.
(c) leisure t1me

In the simple mode1'unden consideration the average eaonamic'va1ue of a

unit of time of a worker employed by a project is:

PPUP & (1-PP)VP, | (3.1)
where. |

proport1on of 1abour force time that a worker is
emp]oyed on a project,

project wage rate, assumed equal to the marg1na1
product of a worker, and

L pP

awP'




:'ij‘% marg1na1 value of unemp]oyed t1me.

I we assume all proaect Jobs are permanent then Pp 1, and

equat1on 3.7 s1mp1y becomes

wo B A DY

In other words, the va1ue of a un1t of t1me of a worker emp1oyed by a

.,pPOJeCt is “the proaect wage rate. This has to be compared to the va]ue of

a un1t of t1me of a worker in alternate act1v1t1es in the 1abour market.
V‘If project workers are sourced from(the general 1abqur force, then

the EOCL is the economic.va1ue of their time 1n.a1ternative’activ5ties,

name1y:
PR 4+ (1-PAVE S ¢ ) B
where o - .
P .= proportion of labour force time that a worker is
a employed in alternative employment,
W .= \wage rate in alternative employment, and .
V® = 'marginal value of unemployed time.

The labour externality in this case would equal
Pt e PP, N ER)
Since workers' employed time is generally more highly valued thah,fheir‘

uhemp]oyed time (daea, Na3>Va), the Tabour eXterne11ty becomes‘sma11er~es

P2 and W® rise. In otheﬁ'worde. more hﬁéh]y skilled workers, who have

excellent alternative employment opportunities, will genera]1y have a
lower labour -externality than Tow skilled workers.
If workers are hired from outside the 1abour force, i e.

......

outs1de the 1abour force (househo]d act1V1t1es. and so on. ) The value of

: th1s time must be at least as great as the value -of t1me in the 1abour _

force 1ess any welfare payments (S), i.e.




PR (PR - s B € 5
In this case the labour eXfeﬁna]ity_becbﬁes_'

WP - (P22 4 PR -5y EENERN

‘which 1sAhigher than exbression (3.3) due to the saving of WeTfare

payments;:a positive extérna]ity._
This’mbdel can be made more realistic by allowing for personal income

taxes and unemployment insurance benefits.. In'a Tlabour-market where -

workers could determine the proportion of employed time at any given
-market wage (wa). the marginal value of unémp1oyed,t1me_(V§) wou1d hévé_'

- the following eqUiTibrium'va1ue;

V3= (W? - UB)(1-t) N ¢ X))
where | o | |

u@ =: unemployment insurance benefits, and.

t = personal "income tax rate.

Substituting equation (3.6) into équaﬁiOn (3.3), £he labour externality’

would thus.become

WP = (PR & (1-P7) (WP-UP) (1-t))
= P-wBy & (1=PIR(1=t) + (1-PP)(W3t) - BEDN

‘In other words, the labour externality would equal any rents workers earn

~on the project plus the saving in net-of-tax unemployment insurance

o p ‘ X . . 1
benefits and the increase in personal income tax revenues.

A rent is any payment in excess of the minimum amount required
to attract incremental amounts of labour to project jobs.



, 'Remember, however, that it‘is>the‘q1t1ma£e source ofvproject_1achr'

. .that’is‘of interest when making'EOCL‘célcu1étiohs. The dynamfcs?of the

' f1abodr market w111'dictate‘thié source and the length of'time it'takes~

workers to respond to emp]oyment opportun1t1es created by a proaect ~For

examp1e, a proaect may initially hire a worker away from other emp]oyment

'act1v1ty. This will create a vacancy to which other workers will respond.
’The'respondents may be other employed workers, unemployed workers,

.. part-time or seasonal workers., In each case the economic opportunity cost

of 1abouf for the project depends on the type of worker who u1t1mate1yA_-"

-_respcndsvto‘the emp loyment cpportunities_created;

For example, if project jobs were initially filled by ‘unemployed
workers with a relatively low EOCL, the7in1t1a1 Tabour externality woﬁ]d

be quite high. However, as indicated in Figure 3.1 migrant labour might

be attracted into the area over time with a corresponding rise in the EOCL

‘and decrease in the labour externality.

If a job created by a project,requires epecific skills in which a
shorf—run shortage exists, then to f111.th%s>jeb a worker:with the
appropr1ate skills must be bid away from emp1oyment elsewhere. The
economic opportunity cost of 1abour is therefore the d1rect]y forgone wage
rate for as 1ong as the vacancy created remains unfilled. The 1onger the
expected duration of the skill shortage. therefore, the higher the

economic opportunity cost of creating Jobs for workers with these sk111s.~
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32,1 Labour Externality from Delayed Lay-offs

If a project de]ays the 1ayeoff-qf workers in a firm by'prevénting a

contraction or closure due to a permanent or temporary change in a firm's

" economic énvironment, then a positive labour éxternality can be derived

from'saving these jobs for some time peribd Thé estimatibn of the

: econom1c opportun1ty costs of ma1nta1n1ng Jobs by delaying a 1ay-off a]so

requ1res a dynam1c ana]ys1s. .
When workers are 1a1d of f, they become unemp]oyed or find alternative

employment. The'proport1on of time they are expected to be emp]oyed will

~ grow over time as they re-establish an employment pattern. In other
words, the proportion of timé emp1oyed.ﬁn a]terhate.activitﬁes (Pa) will

“increase with time. Hence, their EOCL will also increase,

Figure-3.2 illustrates ‘the changing economic opportunity cost of

" labour and the labour exterha]ity gained from saving jobs,for> T years.

" Curve A is the economic value of Tabour without a de1ayedt1ay—6ff, i.€uy

the economic opportunity cost of saving jobs. Curve B gives the
incremental economic value of Tabour with a delayed lay-off. For the

first T years this equals the wage bt11, or the private value of the.

product of the labour. After T years the jobs are lost when assistance is

discontinued and the EOCL falls in a discontinuous fashion at this point.
Subsequént1y; it rises as workers begin to find alternative employment.
The present value of the area between the two curves, positive for

the first T years'and negative afterwards, yields the gross labour

: externa11ty over the 11fe of the proaect

From the above analysis we see that in the presence of 1ay-offs both

the adjustment time for workers to f1nd new jobs -and the product1v1ty of
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alternate ehb]oyment; as ref]ecfed-by wage rates, will affect_the.~

magn1tude of the Tabour externa11ty. An 1ncreaée in the former will raise

' 1t, wh11e an increase in the 1atter w111 1ower it.

3.3 EOCL and Labeur Externality Estimafes

The,above analysis indicated that the skill level of,workens hired by
a project is a major determinant of the 1abour externality. H1gh?y
sk111ed workers in short supply will have a 1ower Tabour externa11ty than

1ess sk111ed workers_in_more abundant supp]y. " Three factors account for

"~ this:

(a) bjdding.away high1y,sk111ed wbrkers can create extended -
unfi]]éd‘vacancieS' . | -
(b) highly skilled workers have h1gher a]ternat1ve wage rates, and
(¢) h1gh1y skilled workers can genera]]y f1nd Jjobs and/or adjust:
‘ o chang1ng employment cond1t1ons more qu1ck1y and hence .
spend Tess time unemp]oyed
Note that higher wage rates generate h1gher income tax externa11t1es, but
less unemp]oyed time decreases welfare and unemployment insurance
externalities. | ‘
| Evidence supporting these conc]usione is dchmented in a studylon the
economic‘epportunity cost of labour at Pratt and Whitney. It was found

that the net present value of the labour exferna]ity was 2.1 per cent of

- the wage bill for skilled workers - management and engineering - and 23.4

per cent for unsk111ed workers - product1on re]ated t These emp1r1ca1

1 J. A1am and G Fletcher, "Soc1a1 Opportun1ty Costs of -

n .
imga ¥me8§3?rowth in Pratt and Nh1tney (Ottawa: »CEIC
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observat1ons are part1cu1ar1y re]evant because 1abour at Pratt -and

wh1tney has similar character1st1cs to that at SPAR Aerospace.. Both are

‘compan1es in the aerospace 1ndustry and have fac111t1es in the Montrea]

-Aarea, thus. both are subject to the same reg1ona1 labour market

These estimates for Pratt and Whitney are substant1a11y'1ower than

the average value of .45 for the ratio of the net present value of the

. 1aboUrxexterna11ty to the wage bill for new jobs created in a11'industr1es

in the.Toronto reg‘ion.1 The”major soUrce‘ofAthe differential is most

'1ike1y‘the:sk111 characteristics of labour in’ the aerospace 1ndustry,

which'is ho doubt higher.on average than that in other industries. Hence,
they have better 1ong—run emp Toyment prospects than less skilled workers,

1ead1ng to a h1gher ‘economic opportun1ty cost, and a 1ower labour

Aexterna11ty

Woods Gordon in its report, “MSAT Manufactur1ng Impact Study. Vo1ume
11: System Def1n1t1on, Industry Capab111t1es Ana1ys1s and Export Market
Ana1ys1s (August 1984), states that 25 to 30 per cent of total emp1oyment

in potent1a1 MSAT antenna ‘and sate111teomanufactur1ng firms consists of

‘ eng1neer1ng workers. This figure contrasts sharp1y to only 16 per cent. of

eng1neer1ng workers 1n potent1a] MSAT earth—segment manufactur1ng firnis.
The rest of the workers in both cases are primarily production oriented.

These data would suggest that the earth'segment_1abour expenditures

'will yield a higher proportionate externa11ty than space'segment Tabour

expendjtures.' However, there are two possible mitigating factors to such

a conclusion:

1 John C. Evans et al., "A Manua] for the Analysis and -
Appraisal of Industrial PrOJects in Canada" (Ottawa. DRIE,

1983). Chapter 13.




1

(a) the presence of technd1ogica] erternajittes. j.e., new
products_or production:proceseesideve1oped by : -
engtneering Tabour-that are'not refJected 1n'Wage.ratee;

(b) the poss1b111ty of de]ayed 1ay—offs for engineering
1abour. .

-Both wou'ld act to increae the Tabour externa11ty for eng1neer1ng labour.

The first of these m1t1gat1ng factors is a powerful political
argument for promot1ng or ma1nta1n1ng “jobs in high techno]ogy 1ndustr1es
via progects such as MSAT. However, data presented in the Woods Gordon
report suggest that it is un11ke1y techno]og1ca1 externa11t1es wou1d

h mater1a11ze for the MSAT progect because MSAT essentially represents‘a‘

repackagtng of extsting-technd1ogies. manyAbf nhich have already emerged

in. the United States, Japan or Europe. |

If the MSAT proaect avoids 1ay—offs in participating f1rms. then the
1abour externality could be h1gher than it otherw1se wou1d be. There is
dan additional twist to.th1s scenario, which takes the form of a possible -
 "brain—drain" of laid-off skilled workers to other codntries.. One would
presume that a brain-drain would raise the-externa1ity for skilled workers
in the presence of 1ay—offé. Indeed it‘cbu1d. but not by as much.as is
commonly expected. |

The Toss that‘Canada incurs from the emigration-of skilled workers is
the.future_stream of their forgone persona1 savings and jncbme tax |
payments less any unemployment insurance and welfare payments they wou1d

have rece1ved 1ess any rem1ttances they send back to Canada. This is

essent1a11y the difference between their margjna1 product - equal to their B

wages - and their consumption of domestic resources less any remittances.

It is fallacious to argue that the loss to Canada would be the emigrant's
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entire marginal product because the cost of the resources they consume s

omitted.

In aAdeféi1ed eétimation Qf'the Tabour externa1ity“f0r the

~ communications industry, the economic cost of emigrant labour could enter

the analysis either in determining the loss due to a brain drain or in

assessing the net benefit of that portion of the incrementa1 emp]oyment‘

that is taken by.foreign workers. It is not unusual for fifms'to'reckuit

hﬁgh1y skilled workers directly from foreign countries, which thus becomes

. ohe more source of project Tabour. Unfortunately, we do not have access

 to the detailed Tabour data needed to perform.fhjs type of calculation.

3.4 Ee0n0m1c~M0de1 Parameters

. ijen_the:information avai]ab1eja£ftﬁis‘time; we pkopose fo calculate
a labour ekterna11ty for the MSAT project equal to the fe11oW1ng:
(a) 2.1 per cenﬁ of the gross annUa1 wagelb111 for skilled
workers (management and engineer1n§); | :
(b) 23.4'per cent of ‘the gross annﬁa] wage bill for
unskilled workers (product1on related):;
1

(c) 6.4 per cent for other unspec1f1ed Tabour.

If lay-offs are assumed in the presence of a brain-drain then the -

ratio of the labour externality to the Wage bi1l for skilled wokkers might

approach that of unskilled workers, whose EOC is close to their private

supply price.

[ Based on estimates in J. Alam and G: Fletcher, "Social

Opportunity Costs of Employment Growth 1n Pratt and Nh1tney
- (Ottawa: CEIC, August 1983. ) o
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We have chosen to base our 1abour externa11ty ca]cu]at1ons on the;

g parameters given above. because the f1nanc1a1 and eng1neer1ng data from

the other contractors conta1n few details regard1ng the type of JObS to be

created by MSAT, the wage rates pa1d, the degree of permanency, or even

. the 1ocation;of employment opportunities. Given these data 1iMTtations

is. not poss1b1e to- carry out a thorough analysis of the EOCL using the

' deta11ed economic mode]s that are ava11ab1e

it
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4,0 A Proposed Methodology fon the'Estimation.df MSAT User Benefits

4.1 -'Intnoduction

WOods Gordon has attempted to est1mate the net user benef1ts of MSAT
Serv1ces. In Sect1on 6.0 of the1r report, "MSAT Market Def1n1t1on and

User Benef1t Study" (Apr11 11 1984). user benef1ts were est1mated for a

'h1gh pr1ce scenario as 1y1ng somewhere between $20-$270 m1111on -

d1sCounted at 10% over the 1ife ofvthe.prOJect., This specific scenario
aSsumed a‘market"of 88, 000 users~in42002 with a'termina1 price of $4,000,
an access charge of $200/month, and: an a1rt1me pr1ce of $2 00/minute.
S1nce we have ‘already provaded DOC w1th extens1ve comments on Woods
Gordon's User Benefit Study'and»ﬁts implications for~our_study, 1t ‘should
suffice to summarize the main poﬁnts, as follows: . ‘
1. Taken at face Qa]ue, the very large range.of possible
"~ user benefits makes interpretation of Woods Gordon's
results not only difficult, but somewhat meaningless.

2. Woods Gordon's results are contingent on a particular
‘set .of market assumptions. and are not readily extendabie
to Telesat's market assumptions (or any other set of"
market assumptions for that matter).

3. Woods Gordon's market data yield little information .
~as to how market demand behaves at high MSAT service
prices, i.e., in excess of $2.00/minute. It is the

behaviour of demand at very high pr1ces that determines
the magnitude of user benefits.

Given the 1ack_of spec1f1c-1nf0rmat1on on the behaviour of market
demand for MSAT services at high Servicevprices, some general
‘rule-of-thumb becomes the only viab]é means with which to estimate direct
user benefits. _A.brief introduction to_the theoretical basis of a

proposed ruTe-of-thumb, fd11owed by a description of its mechanics, is

outlined below. -




4.2 Methodology

The demand for MSAT services can be divided. 1nto two categor1es;

(a) d1sp1aced demand users who wou]d otherwise use an |
alternative commun1cat1ons_techno]qu to MSAT in its
abeence: | | |

-~ (b) new demand; users wnd either_eod1d not afford to use

.mobi1e,commun1cations at the existing cdnfigukation
of'prices,onjpreviouely'had no- access to a viable
_mobi1e commUnicatidns service,

User benefits for displaced demand primarily arise -from communications

cost savings, . wniTe'user benefits fon new demand will take other forms,

e. g.._ga1ns in overa11 organ1zat1ona1 eff1c1ency. A1 this 1nformation
would be ref]ected in a correct]y est1mated aggregate market demand -
function for MSAT serv1ces[

Measuring separately user benefits for new and displaced demand would

“have been both useful and informative because it would have provided a

more concrete'picture of the sources of potentia}'benefits. Hdweven the
sketcniness.of information available on market demand prec]ddes this
option.  Therefore, we shall proceed to measure user benefits in o

aggregate.1

! Note that it is necessary to measure both new and displaced
demand, when estimating incremental cash flows attributable
to MSAT.  Displaced demand gives rise to a forgone cash flow,

. ¥.e., the funds displaced users would have paid for an
alternative to MSAT services. These forgone cash flows must
be subtracted from MSAT cash flows to arrive at incremental .
cash flows. See Section 2.4 of our "Review of Other

" Contractors' Reports, Related Memoranda, Potential Problems,
and Study Gaps of the MSAT Project", Report Number 2 of the
Overall Socio-Economic Impact Study of the MSAT Program,
(March, 1984) for a description of a methodo]ogy to estimate
user benef1ts of new and d1sp1aced demand. separately.- :



A user of MSAT services faces two decisions:
.(a) whether to Cthume any_séPVices'at‘a11,_i.e.,thether to’
. sign on to'thé'systém;

(b) once on the system, how mUéH'airtime to'consume.

- The. second decision provides a basis for an economic measure of user
benefits, termed "consumers' surplus". A user's marginal demand price -
~the maximum price per minute of additional airtime - is the relevant

Ayardstick with which to compute this measure..>

Consumers' surplus is the maximum amount of income MSAT users would

willingly forgo in order to be able to purchase airtime at the proposed
configuratﬁon‘of airtime brices; access charges and mobilé terminal prices

* rather than at some alternate set of prices over time. If any of these

prices were higher, then consumeks"surp1us would be Tower; with Tower
prices consumers' surplus would be higher. ' Aggregate consumers"surp1us

can_be measured by the difference betWeen the_hargina] demand prices

indicated by the market demand curve and the‘market'price that all users

- must pay. This is illustrated below both mathematfca11y and

diagfammatica]]y [Figure 4.1].

Given comp]ete knowledge of the market démand function for MSAT _

- services, net user benefits (NUB) in any year are calculated

mathematically as follows:

NUB = f q (Pps Ppee Py) dPy (4.1)
where PA = price of MSAT aﬁrtime;
’ .PAC = acégss_charge,‘



Note that P

~ Figure 4.1 -

. Measurement of Consumers' Surplus

$/minute
: / P
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5, | //////,\\
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g
q(PA,PAC,PM) = market demand function for'airtime
PA' airtime price

P

Ac T access charge

P

mobile terminal price

pc and P, are considered_fixed at (a,ﬁA)

Minutes of Airtimé



a1rt1me

PMd = pr1ce of mobile terminals,
'q = q(PA. PAC' PM) = market demand funct1on. for

Equafion [4.1] is simply the 1ntegra1 of the demand funct1on from PA' the

- proposed'market pr1ce of airtime, to P*A._the price of airtime at ‘which .

-demand fa]1s to zero, given access charges and term1na1 prices.

A1rt1me pr1ce is the re1evant var1ab]e in the market demand function

for_MSAT_servlces with which to‘measore_consumers surp1us because it is

>

 the variable that determines airtime consomption'once users are on the
- MSAT system."To'measure consumers surp1us, we' ask the question, what is

‘the maX1mum price MSAT users wou]d pay for each add1t1ona1 m1nute of

a1rt1me over and above the prevailing price for a1r‘t1me.'l In othen words.
we are measuring the benefits to MSAT users over.and above what they woo1d
pay for the service (P )e

If 1nformat1on on the entire market demand function for MSAT services

were available, we could directly est1mate net user benefits as the area

“NUB. Unfortunately, as indicated ear11er the only information available

~is an estimate of demand for airtime.'q, gﬁVen pfiCes PA"PAC and PM »

Thus, we must rely on some s1mp1e procedure or rule-of-thumb with wh1ch to
est1mate area NUB

One approach is based on triangu1ation. Briefly, some assumptions
are necessary on now demand behaves 1oca1iy around (q, FA). and these are

used to linearize the demand curve from the point in question to the

! To obta1n an exact measure of consumers' surplus we ought

to be holding consumers' level of well-being constant
throughout this exercise. If their nominal incomes were
held constant instead, then the resulting measure of user
benefits would be slightly biased upward on the assumption
that commun1cat1ons services are a normal good.



:’. vert1ca1 é*fs,' Figure 4.2 depicts this procedure‘diagfammatiéa11y.

.This measure of usef benefiﬁs_(NUB')~1s deered mathematically as’:

follows:
Let P!y - P, = AP .  <' S (4.2)
9-0 =aq9 | (43
" Slope of tangent at (E,.FA)AiS dp/dq- = -AP/AG, |
then o |
- NUB' .=

1/2AP«Aq

. .1_/2(A.P/Aq {E/ISA) . (Aq/a . 5A) « Ad

where, ' . , |
@P/aq « AfFy) = -dP/da . /Py = [T ], s
the inveﬁse of the absolute value of e]astiéity of demand (1) at

G P

 (o/a P de = (@A.FY LT - @ < Pp) + which

is simply total airtime revenues.

: Eduation4(4.4) is ﬁnterpreted as one—ha]f.‘mu]tip11ed by the\product of

the inverse of the local elasticity of demand and total airtime r_;évenues.1
‘As is evident from Figure 4.2, this method of measuring consumers'

surplus 'Tikely produces estimates that are biased downward;.1.e.. area

t The elasticity of demand is defined as the percentage change
in quantity demanded as a result of a-one percent change in:
price. Thus if the elasticity is -.5, then a 1 per cent rise in
- price will cause demand to fall by one-half of one percent.
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- NUB' is less than area NUB in Figure 4.1. - However, at least we know the

Tikely direction of the biaﬁ, assuming._oftcourse, that the.eTasticity of
demand and révenue eStimates are accurate. |

There are a few 1mportant points to note about the a1rt1me e1ast1c1ty

.used in the proposed methodology for the est1mat1on of user benefits:

(a) the elasticity 1is itself a funct1on_of airtime price,
access bharge,'mobi]e terminal price and quantity
demanded; - |

(b) the e]asﬁicity more than likely varies over time;‘ |

".(c) an assumption concerning the local elasticity of demand
| with respect to airtime is the minimum:assumption
 required in order to make a ca]cqution(of user
‘benefits, i.€., 1t»requirés the least information of

any possible methodo]ogy._:
4.3 Elasticity Estimates

- Table 4.1 below provides estimates of airtime demand elasticities

baséd on Woods Gordon MSAT partia] price demahd data. Append1x A prov1des~

~a detailed explanation of how the e]ast1c1t1es were calculated.

We see that the ‘Woods Gordon data indicate that demand is re]at1ve1y

inelastic at all service price comb1nat1ons.. Th1s implies that MSAT users

are willing to pay high prices forvaiftime y1e1d1ng high levels of user

benefits. Recall that according to équation 4.4 in the previous section,
a lower absolute value for the elasticity of airtime demand will Tlead to_»

higher user benefits.




Table 4.1

' '-*Airtimé Elasticity Estimates from Woods Gordon Data

Airtime Price = $1.50/min

Access Charge/$50 ~ °  $200

© Terminal = $2000 ~ -.265 -.204

Cost . o s
: $4000 . -.266 -.203

- Adrtime Price = $2.00/min

Access Charge/$50 $200‘

Terminal $2000 - -.388 ' -.291
Cost ’ ' c . : :
$4000 -.390 . -.290
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A qu1ck check ‘on the p1aus1b111ty of the der1ved Woods Gordon

e1ast1c1t1es is poss1b1e by ca]cu]at1ng an 1mp11ed average cut—off a1rt1me,7.".

pr1ce. i.e.y the a1rt1me pr1ce at which the average MSAT customer w111

consume no a1rt1me (P'A in Figure 4.2). We.ca]cu1ate the average cut-off

~ price from the following formula:

P = PR (45)
where, | | | |
| Py = averege cut¥off"pr1ce
PA = current airtime price
" = "eTastieity Qf-demandf

-Foreexamp1e. according to equation"4.5; the averageecut4off price for

customers consuming airtime at a terminal cost of $4000, an access charge

‘of $50- and an airtime price of $1.50. is $7.14/minute

(= $1.50(1 - 1/—.266_).'I If a cut-off price of $7.14/minute is considered
too hiéh‘at_the above §erije'pfice configuration'and a number such as

$4.50 is considered more reasonable, then the new.implied demand

. elasticity is —-.50, i.e.,

P -1.50

o= AL =T = 5
(Py-Py)  (4.50-1.50)

Thjs'higher elasticity value will, of course, give rise to a lower level

of user benefits. Thus, we see that the choice of a particuTar e1ast1e1ty‘

1 Telesat in its Commercial Viability Study assumes an end-user
price of airtime at $1.50 per minute, whereas its wholesale price
is $1.25 per minute. The difference is the Service Providers
mark-up. Note that for the purposes of this preliminary analysis
we have not-included retail sales taxes in the end-user price.

We will however include this item in the calculations to be
subm1tted as part of our final report.



, 1mp11es a certa1n average cut—off pr1ce, and vice versa.

Other cons1derat1ons that must enter into the cho1ce of e1ast1c1t1es

. for MSAT user: benef1t ca]cu1at1ons are the effects of time and compet1ng

techno]og1es on MSAT demand. Woods Gordon prov1ded partial price demand

data for ‘the year 2002, from which elasticities were ca]cu1ated. There

‘may bé reasons to believe that demand-is more or less elastic prior to

.,2002.depending on the status of,competjng techno1ogies_and the types of

customers com1ng on stream.

| For. examp1e, the presence of an a1ternate techno]ogy w111 put a
ceiling on the cut—off airtime price for MSAT services. S1m1}ar1y.,the
presence>of more marginal customers on the system in 1ater years will f
lower the average cut-off price and hence the aggregate e1ast1ctty of -
demand. | o

Figure.4.3 provides. a diagrammatic illustration of the 1mp11cations

of an assumption of”a-constant e1asticity of'demand over time.. The

aggregate demand curve for MSAT services is shown as rotating over time
w1th its vertical axis intercept, the cut—off price PA . unchanged
Hence, the demand e1ast1c1t1es at q1, Ao and q3 with constant price PA
will all be equal.

F1gure 4,4 shows another poss1b1e scenario in which the aggregate
demand curve for MSAT services shifts out uniformly over time. This -
implies a decreasing elasticity of demand at constant price BA. and the
cut-off price is increasing. | | |

We propose to use an elasticity of -0.266 in order to calculate net

‘user benefits because it is based on an airtime price, access charge and

mobile terminal price configuration that'most closely approximates the

values used in Telesat's commercial viabi]ity study;
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5.0',.Ind1bect Social Benefits
5.1 The Intégraﬁion_bf the Social Impéct.Study_with the
Overall So¢io-Ecohomic Study

'The,primary objectives of Wescom Communicatiohs Ltd. final Phase 1

report, "MSAT Social Impacts: Qualitative Assessments Final Report:

. (April, 1984) were as follows:

o .(a) to assess qua]itétive1y the main social 1ﬁpacts of MSAT;

(b) to indicate the magnitude and 1ike1y occureﬁcg of selected
1mpécts; ' | . |
;kp>(c) to assess the fmpact of MSAT on.gerrnment policy objectives.

As a result of this initial work, Wescom was commissioned to conduct a

. Phase 2 fo]]ow—on'study in which it wishes to pursue a quantitative.

analysis of social impacts in the fo]]owiné areas:

(i) emergency medical services,

(i) lives lost or saved,

(iii) fire service provision,

(dv) ambulance services,
and to investigate further:

(v) transportation,

(vi) 0il rig services,

(vii) forest fire services,‘and

(viii) wide area paging (rural hospﬁta]s).

We recognize that Wescom's Phase 2 study has a much broader set of -
objectives than assién%ng monetary values tb various types 6f social |
beﬁefitsvcaused by the‘introducﬁion of MSAT services. However, our study

takes a much narrower approach to the potential social impacts of MSAT.




Specifically, on1y'the quahtifiab1e‘monetary Vé1ues of socié] benefits can

] bé‘intorborated into ouf émpirica1 work. We do not mean to say that .
.non—measurab1e social 1mpacts are un1mportant, but that they are. not part
of the scope of our work which is to address the 1mpacts of MSAT on an
" economic basis. Wescom's qua11tat1ve resu]ts will thus not be 1ntegrated

’fu11y‘int6 the Overa]T_Socio—Economi; Impact Study;

5.2 User Benefits Versus Indirect Social Benefits

As explained in Section 4.0, net user:benéfifs are measured on’ an
economic"basis by fhe.wil11ngness—to—pay_Criterion and are defined as thé
additional amount of income users woﬁ]d Qi]]ing1y pay for MSAT serviées
over andiabove what they are paying (without'a1{ering their we]T—béing).
‘Net user benefits can be est1mated from a market demand funct1on by
ca]cu]at1ng the area under the funct1on that lies above the price hne.1
A properly specified market demand function for MSAT services should
réf]ect all information entering a decision to puréhase MSAT services.
For example, 1nf9rmation regarding communicati&ns cost savings,
organizational efficiency gains,:eXpanded bﬁsjness opportunities, etc. -
should be reflected in a market demand function, and henée..in a net user

benefit calculation based on the willingness to pay criterion.

(P '
This is actually a calculation of consumers' surplus,
,‘mathematica11y expressed as: ‘

f; q(p)dp

prevailing market price
a market demand function

where,

P
a(p)



So@ié] benefits of MSAT, some of which ére<beihg quantified by

7Wesgom;'are distinct from user benefits because they do not accrue

direct1y.to’end—users of MSAT servicés. They may acérue toAth{rd parties
affected by the activities of end-users or to society as a who]e. hence we
refer to them as 1nd1rect social benef1ts.i

Judg1ng from the categories of social impacts that Wescom has chosen

for further quantitative investigation - emergency medical services, lives

 saved, fire protection and ambulance services — indirect social benefits

will most likely arise from‘the'impacts.MSAT may have on the provision of

pub?ic”sefvjées. In other words, public service providers can provide
more or better services as a resd1t of MSAT. Héwever;_a subtle
distinétion must be made between organizational effects that MSAT may have
on public service providers and effects«on the recipienfs of pub]fc
servicés themselves. AThe former are user benefits and may take the form
of reduced operational costs and other savings, while the Watter-are
indirect social benefits. |

Indirect social benefits do not hecessari1y.have t§ manifest"
themse]ve§ as a greater or better provision of public services. For
example, an owner of a mobile terminal in a remote commun{ty‘may.provide
other members of the community with greater access to news from the
outside world. Thus, third parties - non-users - are indirectly receiving -
benefits from MSAT services. What these two types of indirect social
benefiﬁs.have in common is tﬁat no observable market exists in which the
services can be bought and sold, but nevertheless they have va1ue to

1nd1v1dua1$.
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" This distinction between indirect social benefits and'dser_benefitsA_

~is important in order to avoid double-counting. For example, operational
" savings to public service provideré are technica11y user benefits and

'should- be c]ear]y‘diéﬁinguished,from indirect social benefits accruing to

the recipients of'pub1ic.serv1ces. Imp1icit1y. operational savings_wou1d

be included in any aggregate estimate of net user benefits; therefore,

~including this item with indirect social benefits would amount to

double-counting.
Where possible, it wduld be very useful to have information about the

mechanism by which indirect social benefits would be achieved. For

: exahp]e. if it is postulated that additiona1-11Ves could be saved by MSAT.

services, then this should be supported by strong arguments and examples
as to how they would be saved, and the Tikelihood that these savings would

be achieved.
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6.0 ‘_FOreﬁgn Financing Externality

4VI£'éppears'tbat‘Télesat has relied in thé'past'dn foreign capitaT
markets for at least part of its'debt.sapital, and MSAT may be no
excéptibn in this regard. Foreign financed’projects either draw

jncrementd] foreign capital-into Canada or reallocate the foreign

,investment'already present within the country. In either case it is

necessary to est1mate the correspond1ng externa11ty.1<

~  For foreign 1nvestment to be cons1dered 1ncrementa1 1t is necessary

that foreign'investors‘wish.to finance a proaect without altering their

-oﬁher ihtended investments inicanada. In thﬁsisense the foreign financing'

must be 1ncrémenta1 to what a project's forefgnlinvestors wou'ld othetwise
invest in Canada. It is also necessary-thaf'thé foreign financing be
projeCt specific,. and not just general investmént in an industry, and that .
the initiation of the project be dependenﬁ upon obtaining foreign"
financing. | .

‘The adjustment on 1nsfemehta1 foreign capital consists primarily of
removing the inflows and outflows of foreign funds, discounted at the

social discount rate, from the net economic benefits that accrue to

- Canadians. If foreign investors were earning a rate of return greater

than the social discount rate, then the remaining net economic benefits

- would be lower. The externality on the incremental foreign financing also

includes a foreign exchange externality minus a country risk externality

“due to the country risk premium. (The latter is also present in the.

1 This discussion is drawn from J.C. Evans et'a1;,‘"A'Manua1

for the Analysis and Appraisal of Projects in Canada,"
prepared for the departments of Regional Economic Expansion
and Industry Trade and Commerce (Ottawa, 1983), Chapter 17.
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estimation of the social discount rate.)-

When ‘project foreign financing is non—ihérementa1; it dis éimply'

assumed to reallocate the foreign capital already present in Canada away

from 1ts‘a1térnate uses. Thus, the érucia]-question is whéther the MSAT'
broject_woﬁ]d yield foreign 1nves£ors.a greater than normal return. Ifl
the project's foreign investors werefearnﬁng a higher than normal return,
then a negét{ve externality would be computed;i'This externality also .
1nc]udes.f0réign exchange and country risk externé]itiés} Hdwever, if a
positivé externality were estiﬁatéd, then it shou]d not be included in the
amount of the extérna]itfes that will determine the mégnitude‘of
governmenf financial assistance. The reason is that governMent‘assistance-_
may be designed .to bring 1nvestofs up to a normal rate of return, but 1%

this were achieved, then the positive externality would be eliminated and

~too much assistance would have been,offeréd. The only way to avoid this

circularity is to exclude the positive éxterna]ity.
It seems more than likely that purchases by foreign investors of

bonds that Telesat would issue as a result of the MSAT projet would

constitute general portfolio investment. Hence, there is no reason to

believe that this investment is specifically tied to the MSAT project.

Therefore, we will assume that all foreign debt financing is

“non-incremental, i.e., it would have oécuréd_anyway without MSAT.

The economic externality associatéd with MSAT related foreign debt

calculated by the economic model is equal to:

to foreign investor

.'(1+fx)(1—6)(R—1) . <cap1£a1 outflows ‘> . (6.1)
, : ‘ s

and, (6.1) = 0 if R21;

where




R.= - NPV of all foreign capital inf]ows (debt issued) at 6%

‘ NPV of foreign capital. outflows (interest and debt_payments) at 6%

fX

¥

The foreign financing_exferna1ity will be negative if foreign investors

foreign exchahge premium (.07)

country risk premium (.02)

- earn a real (net of {nf1ation) rate of return on Telesat's debt in excess

- of 6 per cent, which is roughly the average rate of return earned by

foreign investors elsewhere in the Canadian economy. A positive

externality is excluded for the‘reasons_but11ned'above;
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7.1 Determining ProjegtAAttractTveness and Direct Government

Financial Assistance

‘The_NPV'of the incremental net cash flow, calculated with a priVaté

- discount rate, serves as a basis for assessing MSAT's financial

‘attractiveness for each of the participanﬁs. A negative NPV measures the .

minimum amount of assistance that a participant would have to receive in
order to induce it to invest.

In order to measure a project's attractiveness from a pub1ﬁc

perspective, the financial cash flows must be modified to take accouht of

a number of economic adjustments_énd externalities. The NPV of the

" resulting incremental economic benefits and costs for the total MSAT

project, calculated with a social discount rate, provides a measure of its :

overall economic attractiveness.
The social discount rate measures the time value of a project's
incremental economic benefits and costs, and hence is used to calculate

their net present values. Given the same pkivate and ‘social cost of risk,

-the chief difference between a social and a private discount rate is

" primari]y due to the amount of forgone tax revenue per dollar of capital

invested. By using a social discount rate, a project is in essence

charged for the normal tax revenue and any other externalities that . the

capital . used to finance a projéct wou1d have generated if it had been left

in the capital market.
The maximum amount of direct financial assistance that_Canadiéns not

investing in MSAT (i.e., Canadian taxpayers) would want to make avai]ab1e

is measured by the NPV of the incremental net economic externalities

discounted by the social diécount rate. They éré\measured as the sum of
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- the incremental net user benefits, net commodity tax revenues, net tariff
‘revenues, net economic rents, net income taxes, plus-any extekna?ities on
- labour and foreign financing, minus the cost of abnormal risk (if any)

-minus the economic externalities that would have been generated by the

Capifa] if 4t had been invested in the.Capﬁta1 market. -Note ﬁhat;

NPV‘of.incrementa1 net\’ NPV of incremental net NPV of 1ncfementa1

| economic: externalities| = |economic benefits at |- net cash flow to
~at the social discount the social discount private investors
‘rate . _ - rate =~ . , ~ at the private
_ S ' o discount rate
. [NPV of Gross\. /NPV of Taxes\ NPV of Net NPV of Indirect)
‘= | Economic . - ~and + - User + | Social Benefits )
Externalities Externalities/ - ~ \ Benefits
: Forgone o .

Direct government financial assistance should be offered to an MSAT

participant only if the NPV of the total project's incremental net

economic benefits is positive and if the NPV of the incremental net cash

 flow of that participant is negative. Each parficipant.shou1d receive

only . enough assistance to_offset any negative NPV of net cash f]QW at the

private discount rate. The maximum amount of direct government financial

~assistance to all participants is determined by the magnifude of the NPV

of net economic externalities defined above. -

- Once a decision hés been made to provide government financial
assistance to one or more project participants, the type of financial
assistance must a1s§ be determined. Two key cohsideratiohs should enter

this decision, namely:

; (é) The pérticu]ar form of financial assistance offeredﬁshou1d not alter a .

participant's behaviour so as to.reduce the incremental net economic

benefits arising from a project; this is sometimes called incentive

.cdmpatab111ty.




(b) Since the taxpayers' totaT‘cosﬁ.nf financial assistance should -not

=exceed:the_toté1 amount of net economic externalities generated by the

overall project, some types of financial assistance may be ruled out as

- too expensive, Thus, the cost of Each:type of financia]"assistance must

.be computed

_ Tab]e 7.1 provides a handy summary of the effects of various forms of

‘ .-government 'subsidy on-pr1vate bus1nesses, Private 1nvestors wou]d

undoubted]yipnefer an unconditiona].»]ump-éum cash grant to any of the

‘alternate forms of assistance contéined in Table 7-1, but that is hardly

possible when the assistance is firm and project specific. Instead most

investors would rank the forms of assistance ih decreasing order of

preference:as they appear in theé table. "It’has‘a1so been suggestd that
governments would prefer the opposite rénkjng at Teast with respect to the

effects:on the choice of production technique and financia1'struc£ure.

.Note, however, that government equity participation can entail a sizeable

increase in withdrawé]s in kind and monitoring costs.and,a:decrease in
risk aversion on the part of managev‘s...'I

- As a result of theée differences in ranking the types of financial
assistance, there may be a tendency for privafe inveétors and governmehté(

to 'seek the middle ground of loan 6r other forms of guarantee. ,A sales

- revenue or rate of return guarantee wpu]d be particularly attractive to

~ investors considering a project that introduced a new product for which

the market forecasts were highly uncertain. Guarantees have also been ,

popu]ar 1nstruments for ass1stance because ‘they do not require an

: 1mmed1ate expend1ture of government funds and their cost was usually

Economic Council of Canada, Intervent1on and Efficiency, (Ottawa.
M1n1stry of Supp]y and Serv1ces. 1982) 147, .
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Table 7.1
Effect of Various Forms of Government Subsidy on Businesses in the ervate Sector-

Behaviour of managers (agency costs)

Financing

increase in

Characteristics of .the business. Attitude UWithdrawals in
— toward kind. and - ’
Operating Financial . . risk of monitoring _ i . . Income
" risk Tisk Diligence projects costs Cash flow . tax
Form of Subsidy: , : S :
Investment subsidy1 - Increase . Decrease None None ' ‘None - Permanent Increase’
: (1nduc9d effect) : : contribution and .
increase in
‘ ] ‘ ‘borrowing power
Production subsidy Increase Decrease ‘None None .. None Permanent Increase?
o (induced effect) : cyclical
‘ contribution _
Loan » Decrease Increase None Decrease in’ Slight Temporar Decrease
: . (induced effect) case of .increase contrlbu 1on e
. "extreme"
indebtedness .
Loan guarantee Decrease Increase None Decrease in .Slight Temporar Decrease
. . (induced effect) . case of 1ncrease contrlbu ion o
L Mextreme"
: - I indebtedness , _
Convertible loan Decrease ' o %ncrease ‘Decrease None - Increase - Permanent ‘Decrease
: S (induced effect) before . « S . o contribution’ T
conversion with "success"
h ; anly
Redeemable, : Increase Increase " None Decrease .Slight Permanent . None
preferred share (induced effect) _increase contribution ,
. capital : . o
Common_share Decrease ‘Decrease Decrease Decrease . Significant Permanent None
capital (induced effect) ’ increase contribution and .

1 Compared with a tax-free gift.

2 If the tlmlng of payments is faster than that of tax deprec1at10n.

‘Economic Council of Canada, Intervention and Efficiency. (Dttawa: Ministry ‘
of Supply and Services, 1982) Table C-1, p.148.

borrowing power




difficult to eétimate (nor was théir_cost incorporated into- the sponsoring -

' departmeht's,enve1ope a11pcation). For thése'feasons,a'major part of this

section is devoted tolevaluating the cost of guarantees to taxpayers. - The

‘subsequent discussion of loan guarantees sets the stage for a

- consideration of rate of return and revenue guarantees later in the = -

section.

7.2.. Loah.Guarantees

A federal loan guarantee is a transfer of risk from a project's -

- “private investors to the federal government, and thus to taxpayers in

.gehera]. "Risk has a cost, and hence the loan guarantee has - a cost even

though it may never be exercised. vaernmentAprovision of a loan

‘guarantee is often justified on the basis of spreading the burden of risk

over society as a whole, as if this somehow made the risk.disappear;

-However, only a capital market 1mperfectioh or failure Wou]d cause the
~ social cost of risk to be substantially Tless than its private cost. In.

“other words, the government is unlikely to be more efficient at

diversifying risk than a project's inveétors when both have access to the

- same .capital market. Thus, an MSAT participant would value a government

1oan-guarahtee_because,it would reduce the expected cost of raising debt
capital. | |

As dindicated in Table 7.1, care must bé taken 1in defiﬁing the terms‘
of a Tloan guarantée'so that a recipient dpes not alter h{s behaviour as a
reéu]t of-such a guarantee, i.e., borrow'more money than he otherwise
would or.engaée ih riskier ventures tha£;11e outside the scope of the
project for which a Toan gﬁarahtee has been granted. Note that if a firm

runs a loss on other ventures, its ability to pay back loans grqhted,for a
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'proaect will also be affected

In the sect1ons that fo]]ow we. out11ne a methodo]ogy for va1u1ng 1oan

':'guanantees It is based on the assumpt1on that risk has the same cost

whether it is borne by\pr1vate 1nvestors.or the federa] government.

7.2.1 A General Methodo]ogy to Determ1ne the Va]ue
' of a Loan Guarantee

‘Black and Scholes suggest that the equity in a 1evéredifirm‘can'be

. thought of as a "call" option, which is an option to buy the assets of a

firm at a'predetarmined price at some point 1in the future.1 Analbgous]y.

when shareholders issue bonds, it is équiva]ent to selling the assets of a

firm (but not control over them) to bondholders in return for cash and a

call option, i.e., the option to repurchase the assets provided all debt

can be paid off;

In order to reduce this analogy to its simp1est form, assume a firm

issues pure discount bonds and that there are no transaction costs or

taxes. If on the maturity date the value of the firm exceeds the face

: .va1uefof.the bonds,Athen shareho]ders will exercise their call option by

paying off the bonds and keeping the excess. However; if the value of thé_

~firm is less than the face value of the bonds, then shareholders will

‘default on their debt by deciding not to exercise their call option.

Therefdré. at maturity the value of shareho]ders3 equity 1is

E- = Max [O, Vr —_DT].

T

F. Black and M. Scholes, "The Pricing of Options and Corporate
Liabilities" Journal of Political Economy, (May/Jdune 1973). A

good overview of option pricing theory is available in T. Copeland -
and J. Weston, Financial Theory and Corporate Po11cy (Reading, Mass.:
Add1son—We1s]ey Pub11sh1ng Couy 1983)




and the_vé1ue of bondholders' wealth is

BT = Min [VT' DT] . _
where, VT*\= value of assets at maturity,
' D; = face value of debt at maturity,
T = maturity date.» |

The realization that debt and equity in a firm can be conceptualized as

"~ options allows us to use some of»the'resu1ts of options pricing theory to

value the debt énd'equity of a levered firm.

An'important'resu1t from the options apprpaéh to financial asset

-IVa1uation arises from the option shareholders have to default on bonds.

If the value of a firm's assets at maturity is less than the face value of

the debt, shareholders will default; they are not legally required to make
up any shortfall. The option td default has value and can be viewed as a
"put" option, which is an option to sell the assets of a firm at a |
specifiedvprice at some date in the future. Therefore, the va1ue of
equity in a ffrm can be viewed equivalently as either |
(a) the value of a call on a firm's assets
N o _
(b) the current asset value less the présent va1ue‘at a risk-free discount.
raté of payments to bondholders plus the value of a put option on the
assets - the option to.se11 the firm to bondh61ders at a price equal to
the face value of debt at maturity.

Note that the put option in (b) above is the obtion of shareholders

to sell the firm to bondho1der5jat'a.price equal to the face value of the

debt at maturity. For example, if the firm's assets have a maturity value

‘less than the face value of debt then the put option has a value at -

maturity equal to this shortfall, i.e., shareholders are conceptually




. where, ‘B
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~ selling (tranSfeEring) their 6b1igétion to-pay'off the shortfall back to

 the bondholders. Thus, we see that debt'ih_(b) must be discounted at the

risk-free discount raté;-because default risk is incorporated into the
value of the put option;.

Combining (a) and (b) above yields,

E, = V-0 4 P | (7.1)
ra s A1 A
| (1+1f) | |
where, E, = current value of equity (call option),
| Vb = current asset value, A

DT = face value of debt at maturity,

PO =. current value of put option,
e = risk-free interest rafe,
T = date of maturity.

The market value of the debt and equity of a firm always equals the market

value of its assets. This can be expressed as

V, = E,+B, | - o (7.2)

the market value of the debt.

-Substituting (7.1) into (7.2) yields the following equation for the » 

~current market value of a firm's-bonds,>

0 __EI___ — P - (7.3),
(1+ig)"

Equation (7.3) states that today's market value of bonds is equaT to
the present value of promised payments to bondholders discounted at a

risk-free 1n£erest rate less the present«vaTue of a put option on the

.~ underlying assets of a firm. The value of the put option is the default




.
risk component'imp]icit'ih’the pfice of the bonds.
‘Equation (7.3) can be rewritten as

o= b -k (7.4)
)T (wiT |

or - - o )
Po = B - D '
(il ()T
where i = a firm's risk-adjusted market interest'rate{

...Equation (7.4) providés'us with a conceptua1.solution to the problem

of va1u1hg‘a‘]oan guarantee.. The value of a guarantee is the va1ue of a

.\:put option on a firm's assets, which -is equal to the present value of the .

default tisk. The value of a loan guarantee is also eqUaT to the value of
the bonds with a guarantee less the value ofithe bonds without a
guarantee.

- If { . the-risk—adjusted market'intérest rate, is dikect1y
observéble then the guarantee can be»eva1uated directly. However, if
bondholders' risk adjusted discount is not known then the put optﬁon.must"A
bé evaluated by some other means. The latter case is more likely, since.‘
in the présence of a guarantee, i , cannot be observed directly, unless
some a priori <information is avai]ab]e»on the 1ike1y value of i .

7.2,2 Value of a Loan Guarantee when.Bondho1defs' Risk—AdestedA
Market Interest Rate is Known
wheﬁ the federal government gdarantées 16ans to bondholders in the
private.ﬁector, it assumes the financial risk that the.bondho1ders would
btherwise assume. Total project risk is not reduced and may even be
increa;ed@ in the previous section we determined that the value of the

loan guarantee to private investors or conversely, the cost of the




"life of the under]ying assets since both are subject to inflation risk.

- 10 -
' guarantee»tovtaxpayerslis equa1 to
NPV of principal and | NPV of principal and
interest payments at - | interest payments at a
a risk-free discount | risk-adjusted discount
rate . . ‘ rate "

.. The guarantee essent1a11y makes the Toan a risk-free prospect to private

1nvestors -~ outside of any 1nf1at10n risk.
Thus for a pure d1scount bond, the type of bond used in the examp]es

of the prev1ous sect1on. the value of the guarantee can be expressed as

Pyo=f 1 T Dy ,1» a (7.5)
(1+ig ywoo (1+1)

‘C]early, the value of the guarantee <increases as the time to matur1ty, T}

1ncreases, and - the risk-adjusted d1scount rate increases. If interest
payments and principal payment on the bonds were made prior to maturity,
the value of the guarantee would decrease relative to the case of the pure
discount bond. The value of the guarantee uou1d decrease if the value of
the assets;udderlying-the put option were to rise relative to the
outstanding debt:1 this would also manifesf itself as a reduction in i
relative to if. |

The appropriate risk-free 1nteres£ rate with which to value a federal
government loan guarantee would be the yield to maturity on a federa1

government bond with a term to maturity equal to the expected length of
2

! Recall equations (7.2) and (7.3).

2 The.y1e1d to maturity on 90 day government treasury bills is usually

taken to be a good measure of a risk-free discount rate because the
short term to maturity entails negligible inflation risk. In the case

- of .a loan guarantee, however, the government is assuming the default

‘risk on debt whose term is probably matched to the expected length of
. life of the assets purchased
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Table 7.2 be]bw outlines a sample calculation of the value of a loan

~guarantee; The analysis is conducted in current dollars with an 8 per

Q

_cent expected rate of inflation, hence the discount rates are in nominal

(gross of inflation) terms. Note the analysis could have just as easily

been conducted with real — inflatjon adjusted - discount rates and still

V <have y1e1ded identical results.

The results show that based on a 14 per cent r1sk—ad3usted discount -
rate, an: 11 per cent risk-free discount rate, and a 17 year maturity on
the 1oan pr1nc1pa1, a loan guarantee is vaTued at 22.6 per cent ‘of the

amount borrowed. Figure 7.1 illustrates how the value of the guarantee

. varies with different risk-adjusted discount rates and the same risk-free

discount rate. The relationship appears to be linear.

7.2.3  Value of a Loan Guarantee when Bondho?ders Risk—Adjusted

Interest Rate 1is Not Known

.When bondholders' risk-adjusted interest rate is not known, then the -

- value of the default option ~ the put - on a firm's assets must be

" determined indirectly. Black and Scholes provide a closed-form soTution

for the valuation of European puts and calls that can be used for this
pur-pose.»jI They recognized that a,risk—free—hedgevportfo]fo can be formed:
cbnsistihg of a long position in an asset and a short posifion in a

European call written on the asset. Also, a risk-free-hedge portfolio can

‘be formed consisting of a long position in an asset and a Tong position 1in

a put on the asset. In market equilibrium the rate of return on the

1 See F. Black and M. Scholes,op.cit. European options can only

be exercised on a fixed maturity date. American options can be
exercised at any time. It can be shown that for given parameters
“an. American option will always be worth more than a European option.




L- 12 -

" Table 7.2

Sample Calculation of the Value of A Loan
Guarantee when Bondholders' Risk-Adjusted
Discount Rate is Known

Assumptionss

~ Cost of Debt = 14%

Risk Free Interest Rate = 11%

$100M is bofrowed for 17 years, interest is paid at 14% per year:
for 17 years at which time the entire principal is paid back. .

© Time profile of payments

+100M +#14M #4140 . . . . . . +114m

A to‘ t1 . t2 - [ ] - L ] L] . L] t1 7

NPV of Principal and NPV of Principal .and Cost of
Interest Payments - Interest Payments =  [Buarantee
at 11% at 14%

= 122.6M - 100M = 22,6M
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~ risk-free-hedge portfolio in both these Céses will dup]fcate the return on

a risk-free asset such as a government bond. Black and Scholes postulate
that the price of an asset obeys a geometric Brownian motion process - the
continuous time analogue of a random walk with drift - that can be
épeqified as follows:
. CodV/dt = H+ edz/dt - ‘ (7.6)

V _ -
Equation (7.6). can be interpreted as»the instantaneous rate of return on a

firm's assets beingiequa] to a mean rate of return, , plus a white noise

érkor:term . z/dt . It shall be notedvthe (7.6) implies a Tog normal

distribution for the value of an asset with a variance that increases with

time.
B]ack‘and Scholes derive the following solution for the price of a

European put based on the above assumptions, némely:

Po= (1= N(d)) Y+ (1 - H(dp) DT (7.T)

N(d;) lln(Vé/DT)«+ ie T +1/20/T (7.8)
. & /‘.IZ‘ '

N(d,) d1-sJﬁ’

The functions 'N(d1) and\N(dz) are cumulative probabi1ities for a
unit normal random variable : A

Po‘ = value of the put

V0 = current assgt value

DT "= exercise price of a put option
g = risk-free interest réte |
T = time to maturity

(52_= variance of assetirate of return
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=\From;(7.7) 1£ can be shown that the value of'the‘put"increaes as the

: ieXérciSe'price increases, the time to maturity increases, and the variance

of ‘the asset rate of return 1ncreases.

Equat1on (7 7) can be used to calculate the value of the defau]t risk

on a firm's pure d1scount bonds by assum1ng the fo11ow1ng.

(a)l«_D = the exercise price of a put opt1on = the face value

of a firm's_bénds at maturity, and

A(b) Vo current‘asset value = current market value of a fikmis

assets.

.The value of the default risk can then be est1mated for d1fferent va1ues

of'é' ~ the variance of the rate of return on the assets."
Equation (7.7) can also be used in the context of project evaluation

by setting Vo equal to $1 and DT‘equa1 to'the;face value of bonds at.

maturity per $(DO/VO) of .debt issued at the start of a project, where
(DO/VO) is the debt-asset ratio of project fdndihg.~‘Thus Po is interpreted
.as the value of the default risk per $(DO/VO) of debt issued. Table 7.3

provfdes some sample qa1cu1ations based on the use of the Black and
Scholes méde].. | »

From Table 7.3 we see that the value of the default riék as a
proéortion of debt issued increases as the vafﬁance on the asset rate of
return 1'ncr'eases.1 Hfgher face values of debt at maturity will also
generate higher values of default risk. |

Figure 7.2 provides a graphical i11ustratioh of how the cost of a

Toan guarantee changes with the variance of a project's rate of return.

1 The reason the default-risk ratios are in excess of one at very
high variances is that the face value of debt discounted at the

. risk-free discount rate is greater than the principal on the loan. -
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» Table 7.3
:Estimates of the Value of a Loan Guarantee
_Using Black and Scholes Model

Ratio of Variance To * \lalue of Default Risk Per

Mean Rate of Return Dollar of Debt ssued
: of fietumn T8/ (Bo/o)

0.10 0.14
0.50 0.50
0.90 0.70
1.30 0.85
1.70 0.96
2.10 1.04
2.50 1.1

6 ‘= 17 years

Vo =

Do/Vo = .50, i.e,, 50 cents of every 1nvestment dollar spent on a

PIOJECt is financed by debt

DT = .50(1+. 14)17 = 4,84, face value of 50 cents of debt in 17
years, constructed as a pure discount bond
U = mean rate of returh on the project's assets = 16%
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' Results are presented for pure discbunt.bondsAwith~yie1ds of 12, 13-and 14

per cent ih'the'preééncé of an 11 per cent risk-free rate of return, i;e..

for risk pfemia-of‘approximate1y.1. 2; and 3 per cent, respectively. Note

that the costs of the guarantees appear high, because no interest is paid

unti1 matur1ty.

.»In7FigureA7.3 another set of graphs is constructed with identical.

- bond yields, but with interest payments allowed prior to maturity. This

more realistic assumption generates lower costs for loan guarantees for
every level of variance of a project's rate of return.

‘.'Cautfon is advised in extending the results of Figure 7.3 to the cost

-of federal government loan guarantee for Telesat on the MSAT projeét

because
(a) a 16 per cent nominal rate of return in the presence of an 8 per cent - -
expected rafe‘bf infatioh on a projectfs assets is assdmed in Figufe.7.3.
'(b) the Black and<Sch61es mode] éssumes»a symmetrfca1 probab{Tity
distribution about.the mean rate of return, i.e., returns in excess of 16
per"cent are equally likely as low o% negative returns.

Altering éither assumption (a) or (b) -above w111‘change the cosf of the
guarantee. For example, if the expectd mean rate of return on the projectl

is lower, the cost of the guarantee will be higher. ASimiTar]y. if the

- probability distribution on the mean rate of return is skewed downwards,

then the cost of the guarantee will be higher.

Figures 7.4 and 7.5 give examples of symmetrical and skewed

“probability distributions for a project's rate of return. The

distributions in‘Figure 7.4 have a meaﬁ Va]ue'equa1 to the modal Qa]ue -

the most likely value. However, the skewed distribution in Figure 7.5 has

" a mbda1.va1ue higher than the mean, 1i.e., the_most Tikely outcome is
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Figure 7.4
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higher than £he.mean 6utcome.".
The>B1ack and Scho1es approach'to option prﬁcing suffers from a

number of s1mp11fy1ng assumpt1ons that must be made: regard1ng the model.

: parameters, such as those concerning the probability distribution of a

, progect s .rate of return and the type of debt that can be issued. More

sophjsticated versions of the basic B]ack_and Scholes model exist, but the

‘cbmputer software required to run these'mode1s is costly and the

informational requirements for the input parameters are considerably

. 1
heavier,

7.2.4  Summary

Ne‘haQe-demonstratéd that thé value pf a loan guarantee is dependent
on: | |
.>(a) the timing of Toan principal and interest payments,
(b) private investors perceptions towards risk, and

(c) the time to maturity on the loan.

The value of a loan guarantee will be higher the later principal and

interest payments are made on a loan, the highek are briVate investors -

- perceptions towafds risk and the longer the time to maturity on the loan.

We suggest that Te]esat's pdstu]ated 14 per cent cost of debt capital
in-the presence of an eight per cent expected rate of inflation provides a:
good starting point for a risk~adjusted discount rate on Telesat's MSAT

related debt Therefore, the difference in the NPV's of Telesat's debt

‘and interest payments at 14 per cent and at an appropr1ate r1sk—free

1 The Department of Finance has such a model that can be used to
value government loan guarantees. Iain Henderson and Vijay Jog
from the Department of Finance have applied this model to a number’
of proaects. :




1

T

‘discount rate can be viewed as a gdodjfirst'apprdximétion to the cost of a

' . 1
government loan guarantee.

If there are reasons to believe that Telesat's perceptidns of
investor~risk are incorrect, then»we cén use fhe'B]ack and Scholes model

to simu]éte~how the market might cost default risk on debt in the presence

-~ of '‘a.variety of assumptions concerning a project's:eXpected rate of return

..and its‘as$ociated probability distribution. Alternatively, we can use

the Capital Asset Pricing Model - discussed in Section 1 - to calculate

“ various risk premia.based on asSumpfions regarding the risk of the MSAT

project in relation to normal business risk. However, we caution that

such techniques are a poor substitute for knowing informed investors'

actual risk-adjusted discount rates.

- 7.3 Rate of Return Guarantee

If the federal government guarantees Telesat a predetermined‘rate of
return oh:capital invested in the MSAT project, then the project becomes a

riskless venture for Telesat, i.e., no matter what happens Telesat will -

- receive a guaranteed rate of return. A rate of return guarantee

effective1y-transfers project risk from Telesat to the federal government.

If a 3 per cent real risk~free discount rate is used, as suggested
in. Section 1, then this translates into a 11.2 per cent nominal
discount rate in the presence of an 8 per cent expected rate of
inflation. :
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dConeeptually, there 1e'no difficu]ty'in ra1uing a rate of return
guarantee. Based on the methodology presented 1n Sect1on 1.2, a r1sk1ess
asset should rece1ve the r1sk-free rate of return ava11ab1e on other
r1sk1ess assets, such as government bonds. AThus.‘the guaranteed rate of
return should equal the risk-free rate of returﬁ.

*:Under_these assumptions, calculation of the value of a rate of return
guarantee is analagous to that of a 1oan>guarantee when the'1enders'

risk-adjusted discount rate is known, namely:

NPV of net cash flows NPV ff net cash flows

-at risk-free discount - | at a risk-adjusted discount
rate rate

Note that.if the guaranteed rate of return is higher than the risk-free
1nterest rate, then the additional returns in excess of the r1sk—free rate
shou]d be discounted at the risk-free rate and added to the cost of the
guarantee. The logic behind this adjustment rests on the assumption that\
these additional returns are also riskless and hence rebresentAa bonus to
a project part1c1pant | |
Most of the problems dinherent in a rate of return guarantee arise
from difficulties in arriving at an appropr1ate contractual definition of
the terms of the guarantee. For example, the capital expenditures onl
which the rate of return is calculated must be appropriately defined.
This is analagous to the definition of a "rate base" for reQu]ated
utilities.. Since a rate of return is caieu1ated net of all operating

expenditures, taxes and interest payments, these must also be defined.




rate of return for regu]atéd utilities wiT] surface when defining
" for a project.
7.4  Sales Revenue Guarantee
risk from private investors to the federal government. The'government is

. A sales revenue guarantee can be valued in a manner similar to that of a

E ‘-.- 24 -
A11 the types of problems inherent ih'defining and mohitoring a rate base

1hst1tutiona1 and contractual arrangements for a_fate of-return;guaréntee

A éales revenue guarantee for_a.project also represents a transfer of.
1iable for any shortfall of fevehues below an agreed upon forecast level.

loan guarantee or rate of return guarantee,.when>the'risk—adjusted

discount rate is known, namely:

Value of a Sales NPV of Expected NPV of Expected

Revenue Guarantee) = [ Forecast of Sales | - [ Forecast of Sales
- Revenue at a ~Revenue at a
Risk-Free Discount Risk-Adjusted Discount /.
Rate -\ Rate

With a guarantee the forecasted stream of sales services becomes riskless
to privété investors and hence is discountéd at an appropriate_risk—free'
discount rate. The risk is transferred to the federal government and has -
a value equal to the difference between the NPV of sales revenues at a ‘ _ :

risk free and a risk-adjusted discount rate.

Note that a sales revenue guarantee ‘s equivalent in concept to a
rate of return guarantee, except that capital and operating expenditures

are included in the latter. With a sales revenue guarantee the government
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assumes the risk on the revenue stream, wh11e pr1vate investors assume. the

-r1sk on capital and operat1ng expend1tures. Th1s increases the managers
‘1ncent1ve to minimize costs and thereby reduces mon1tor1ng costs by the

- federa1 government

The choice of an appropr1ate r1sk—free d1scount rate depends on the

‘contractua1 aspects of a sales revenue guarantee. If the guarantee is set

according.to a predetermined current dollar va]ue of sales, then investors

~assume any inflation risk. An unanticipated increase in the rate of

v 1nf1ation:w111.erode the purchasing power of the guarantee, ide.,.]ower

its constant dollar value.
- The type of inflation risk in a current dollar sales revenue

-guarantee is similar to the inflation risk private investors assume when

‘purchasing long-term government bonds, i.e., éven though the coupon ‘yield

on the bonds is riskless an unanticipated increase in the inflation rate.

will reduce the constant dollar value of the bonds. Thus, when investors

assume inflation risk - in that a guarantee is fixed in current dollars -
the appropriate risk-free interest rate 1s_the'1ong—run yield on long-term
government bonds.

A possible contractual option on a sales revenue guarantee is to

~index the revenues to the rate of inflation and hence protect private

investors: from inflation risk. This requires that the eonstant dollar

- value of the sales revenue guarantee be fixed, but the current dollar

value is allowed to float year by year according to the current rate of

. inflation. In this case the appropriate risk-free interest rate would be

)
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the 1ohg+run avérage yield on Treasury_Bj115.'which:are short term

~finénéia1 1hstruments_and therefore subject to minima1'jnf1a£ﬁon'risk}

:  Reqai1 from Section 1, that the‘]ohg-run average real - net of

'.A,ihf1ation - yie]d on 1ohg—term government bonds was estimated at 3 per

~cent, . This figure includes inflation risk and implies that a long run

homina1 - gross of inflation- and 1nf1ation risk = interest rate for a

‘ project is equal to:

100 X [1 - (1.03) x (1 + expected rate of inflation during life of
project)] ~ 1
e.gey 100X [1 = (1.03) x (1 +.08)] - 1 =11.2%

 The .long-run ayérage real yield on Treasury Bills would be below 3 her

cent; because it ex¢1udes'inf1afion risk.

-‘Note that the value of the guarantee is the same whether it is
estimated in current.do11ars at nominal risk-free and risk-adjusted
discount rates or constant dollars at real risk—frée and risk—adjusted
discount. rates. The choice of the appropriate risk-free discount rate
depends on whefher the guarantee is indexed to protect private investors
from inflation risk. |

~ In the above discussions we have imp]icit]& assumed that a sales

. revenue guarantee will not affect the behaviour of a project participant.

In other words in the presence of such a guarantee a participapt is
assumed to operate just as efficiently with the guarantee as without it.

This requires that the guarantee does not affect a participant's efforts

. and -expenditures devoted to marketing, customer service, capital equipment
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and so on. Clearly, contractual arrangements regarding'this,type'of

.- guarantee should be structured to ensure a recipient has no incentive to

alter his behaviour.

| 7.5 Capital Grant

This type of financial assistance is easier to cost and monitor than

a guarantee, and it will not affect a participant's behaviour if, as in

~the case of Telesat, there is 1ittle opportunity to substitute capital for

labour in production. A recipient of this type of financial assistance

. has every incentive to operate efficiently once a project is underway.

Any reduction in the depreciation tax shield and increase in income taxes

should bé taken into account when valuing this type of assistance from a

participant's perspective.
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 Elasticity Estimates

1:~.me have prepared estimates of local elasticities of demand from the

~ partial price demand dataAsupplied>by Woods Gordon. The elasticity:

estimates are listed in Table A.1.
A local elasticity of demand is theoretically defined by the

following equation:

* i SRR -
My = dafdpi /g , . (1)
where, q = q(pi...bn) . a demand function
p; = a price parameter affecting demand.

The above eguation is ihterpreted asbthe inverse of the slope of a demand

curve multiplied by the ratio of pfice to quantity. A local elasticity of

' demand provides a convenient summary statistic of the responsiveness of

~ demand to small changes in a price parameter. ‘It measures the percentage

change in demand caused by a one per cent change in price.

 We have chosen to estimate local demand elasticities from the

- Woods-Gordon: data by linearizing the demand curve, computing the inverse

of the implied slope, and multiplying by the ratio of price to guantity.

This translates into the following formulas:

o g - q P,
'Y\j_ = ' " * ’ (2)
_ 5 1 )
p = pi q
1
1 q° - g Py , : :
Mmi < ' | | ' @)
- o 1 1 ~ ‘
P; P; [ a

'mhere (q°, pi) and.(q1,p1) denote partial price-quantity pairs. Note the
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"vfl' is the eStimated partial elasticity at:(qo,po) and'}\1 is the estimated

‘partial elasticity at (q',p').

Woods Gordon has provided three observations for each partial price .

‘ demand:curve, i.e., three partial price-quéntity pairs, thus yielding two

possible sldpe estimétes for the middle observation. UWe have chosen to

drop the observation with the lowest price from each of the partial demand

curves, leaving only two observations per curve. Referring to the curves

-in Figure A;13 the first'observation'reading from left to right was'

dropped.

Aside from simplifying the elastiéiﬁy Caléulations,"dropping these

observations also eliminates some perverse results from the data set. For

example, three pairs of partial price demand curves cross each other in

" Woods Gordon's diagrams, two slope upwafd, and eleven display concavity

‘ rather than convexity. ' This would appear“to indicate that there~exist5'.

some response bias ‘in Woods Gordon's susEy_daté set. Dropping the
inconsistent data.provides a tractable solution to the probiem.

The elasticity éstimates themselves.appear broadly consistent with
estimates ffom econometric ‘studies cbnducted on mobile telephone and long
distance telephoné_demand. These econometric studies indicate that demand
tends to-be-ineléstic, i.e., the aemand elasticify withAfespect to price
is lesélthan one in absolute value. For example, Taylor in a study on
long distance teiephone.demand in the United States, estimates mean toll

price-demand elasticities in the range of -.65 to —.75.1

1, ‘
L.D. Taylor, "Problems and Issues in Modelling Telecom-

munications Demand" in L. Courville et al. (eds.) Economic
Analysis of Telecommunications: Theory and.Applications
(New York: North-Holland, 1883).
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Figure A.l

Woods Gordon MSAT Phase B Market Study

Price Sensitivity Charts.
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