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SUMVARY OF THE BRI DGE STUDY

| NTRCDUCTI ONS

DECLARATI ON OF OBJECTIVITY

The consul tant has produced an unbi ased, legitimate analysis froma totally
neutral viewpoint.

BACKGROUND - THE PRESENT SI TUATI ON

There is no permanent, all-weather crossing of the Mckenzie River at Fort
Provi dence, N.W.T. Qher studies are outdated and neglected various aspects.
This study is thorough.

TI ME HORI ZON CONSIDERATIONS

A 40year time horizon is examned. Social discount rates, representing the
tinme value of money, investigated are; 5% 10% and 15%

FI NANCI NG ALTERNATI VES AND RECOMVENDATI ONS

A conservative approach to investigating costs and benefits has been utilized.
The Federal Governnent is the logical financier of the project. They can raise
revenues by floating bonds, taxation, or borrowing from a bank; borrowi ng from
or taxing businesses; funding the bridge project in lieu of another project.




Depending on the scenario and financing alternative, the economcs Present a
mld to strong case for a bridge. Net yearly benefits are in the range of
$1, 100,000 to $1,500, 000.

The project is recomended due to economic and social benefits.

POPULATI ON _ CONSI DERATI ONS

A bridge would affect: Yellowknife, Rae-Edzo, Fort Providence, Lac La Martre,
Snowdrift, Rae Lakes, Detah and Reliance.

Yellowknife's prinmary industries are government and nmining. Both have reasonably
heal thy futures.

COSTS

CAPI TAL CosT

Two capital cost studies are included in the appendix. The two cost estimates
are $20 mllion ana $30 mllion. The $30 million figure is used in this study.

MAI NTENANCE  COST

Maintenance woul d cost about $30,000 per year.

ENVI RONMVENTAL  COST

Envi ronnent cost would be minimal.

SOCI AL COSTS

Social costs would be small and manageabl e.




BENEFI TS

FREI GHT BENEFI TS

The Big Four trucking conpanies’ responses to a |engthy questionnaire indicated
that savings woul d be about 3.2%of total costs, or $228,000 per year. Savings
woul d result from increased equipment utilization, discontinuation of internodal
transfer, decreased labour and administrative costs and |ess scheduling disturbances.

BUSI NESS BENEFI TS

A lengthy questionnaire distributed to 306 businesses was answered by 208
busi nesses (68%. Business and consuner benefits include: inprovenent of
business activities; labour benefits; |ess scheduling disturbances; increased
availability of goods and services; inventory, warehousing, adnministration,
transportation, and unpredictable costs reduction; increased conpetition and
productivity. Mst of the savings of $830,000 -per year could be passed onto
CONSuUmers.

FERRY COST ELI M NATI ON

Ferry cost savings of $360,000 per year would escalate greatly with increasing
energy costs.

| CE BRI DGE COST ELI M NATI ON

Savings would be $45,900 per vyear.

REVENUES AND COSTS OF A TOLL

Al'though not included in the analysis, a toll of $5.00 per vehicle would generate
net revenues of $121,3000 per year .

TOURI SM BEMEFITS

Increase in tourismwould be marginal at 3%or a net benefit of $23,000 per year.




MACRO- ECONOM C  BENEFI TS

These woul d include: inprovenent of the high N.W.T. negative bal ance of trade,
stinulation of the N.w.T. G oss Domestic Product, and facilitation of N.W.T.
movement towards provincial status.

SOCIO-ECONOMIC BENEFI TS

These woul d include: increased availability of goods and services, decrease in
cost of living, convenience of year round road access, increased physical and
political unity with Canada, increased harmony between consumers and business
people, isolation and nental health effects, and inprovement of turnover.

FUTURE DEVELOPMENT

4.W.T. M NING DEVELOPMENT

Increased mining activity would contribute to a growing Yellowknife population
and related increasing benefits.

N.W.T. ENERGY DEVELOPNMENT

Energy devel opment mega projects would contribute to Canadian energy self-
sufficiency and a growing Yellowknife population and related increasing benefits




ABBREVIATIONS EMPLOYED IN THE STUDY

abridge = a permanent, all weather crossing of the Mckenzie River
at Fort Providence, Northwest Territories

Y.K. = t he Yellowknife area, Northwest Territories

NW, T = Northwest Territories

G.N.W.T, = CGovernment of the Northwest Territories

Stats. Div. = Statistics Division (P & PE)

P & PE = Pl anning and Program Eval uation (G.N.W.T.)

Fed. Gov't. = Federal Governnent

D.I.A.N.D. = Departnent of Indian Affairs and Northern Devel opment
(Federal Gov't.)

D.P.W. = Departnent of Public Wrks (Fed. Gov't.)

N.E.B. = National Energy Board

b.p.d. = barrels of oil per day

b. &f. = breakup and freezeup, the periods when road access to
to the Y.k, area is inpossible

BCA = a benefit-cost analysis

BCR = a benefit to cost ratio, i.e. benefits/costs

DECLARATION OF OBJECTIVITY

For full conprehension, this report nust be read in full starting here. This
study was funded by $5.00 shares sold to the Yellowknife, etc. public, by the

Yel | owkni fe Chanber of Commerce Bridge Committee. The study required eight months
to conplete.

Throughout the research and witing of this study, |, Rob Gven, the researcher
and consultant, have renained totally objective concerning the various costs
and benefits. This was, of course, inperative in order to produce a legitimte,
unbi ased report.

The opinions and facts discussed in this study are a general consensus of the
opinions stated and facts gathered from the correspondingly related individuals



tabled in the appendices, NOT those of the researcher. The researcher is
responsible for the entire study (data and opinion gathering and anal ysis),
whi ch was conducted without the aid of a research assistant.

It is inportant to note that although I was in close contact with many groups

and individuals, including the Chanber of Commerce Bridge Committee (which has
been pronoting their assunption of the need for a bridge), | have not been biased
one way or the other by either this committee or any other private or public
interest group or individual.

Having been enployed in a wide Variety of fields involved in both pro and con
devel opnent areas and especially through managing the Energy Conservation
Information Centre in Yellowknife, the researcher has developed a totally neutra
and realistic viewpoint towards devel opment.

The researcher also wishes to make it perfectly clear that he is not a nmenber
of the Yellowknife Chamber of Commerce nor involved in any |ucrative business
activities whatsoever (exclusive of providing consulting services and accepting
other wage oriented enploynent) and that the outcone of the decision of whether
or not to build a permanent Mackenzie River crossing will not affect this

i ndi vi dual .

Al'though the researcher has resided in Yellowknife for four years and possesses
only affectionate ties with the North, he is unconcerned with the decision of
whet her or not to build a bridge as well as future possible devel opment. He is
nmerely interested in what is best for the North and Canada

The only reason the researcher accepted the Bridge Study contract (besides
financial renuneration and career oriented experience) was that he desired a
legitimate study to be conducted, i.e. he felt that he was the nost qualified,
available party to perform the study.

Yours sincerely,

<{%éx7%i;;¥é«eﬁt

Rob Giwven



February ,15'4{, 1980

Signed and witnessed this f—day of !é; !:! 1980, hy

oy, e A A

Notary Public, Yellowknife

BACKGRO

Yel | owkni fe, population 10,000, lies at 62.5° north |atitude, on the north shore
of Geat Slave Lake (See al so "Population Considerations™). It is the termnus
of the gravel Mackenzie H ghway Route #3.

About 220 miles via road south-west from Yellowknife, the highway crosses the
MackenzieRi ver at Fort Providence, N.W.T. There is no permanent, all weat her

crossing - the subject of this study. A ferry enables crossing during the sumer,
and an ice road, during the winter.

Twice yearly, at breakup and freezeup, there is no road crossing. A permanent

all weather crossing (hereafter referred to as a “bridge” for sinplification
purposes, neaning a pernmanent crossing in general and not necessarily a structural
bridge) would result in the various costs and benefits discussed in this report.

There have been previous attenpts to perform an exam nation of costs and benefits
(see Bibliography). However, these attenpts were not true cost-benefit analyses,
are now very outdated, and also neglected very mgjor aspects of the situation,

Thisreport is an attenpt to examne all possible aspects in a thorough manner.
Thus, at times, it may appear that there is a seemngly excessive anount of

detail. However, this was necessary to achieve thoroughness. For full conprehension,
it must be read in full fromthe start to finish.



TI ME_HORI ZON CONSI DERATI ONS

Structural steel bridges last a mninum of between 50 to 70 years, before major
repairs are required. A Mackenzie River bridge should last at |east that |ong,
considering the very dry climate and its relatively mld weathering effects,
assumng engineering precautions are taken to prevent damage due to ice pressure.

Therefore, a conservative bridge life estimte of 40 years will be enployed.
Al'though nost of the benefits and maintenance costs will continue indefinitely,

the present value of future benefits and costs after 40 years becomes relatively
smal | .

Bridge capital cost estimates are in 1979 dollars. Qher costs and the researched
benefits are also given in 1979 dollars. For simplicity' s sake, the bridge
construction period is designated as year O (say 1979 because estinmates are in
1979 dollars). The benefits comence in year 1 (the follow ng year, i.e. 1980

in our example) and will be evaluated to year 40 (2019). Thus the estimated
benefits in 1979 dollars (year O nust be projected for the years 1 through 40
and then discounted to present value, year O dollars.

The social discount rate

The benefits and costs of government expenditures may be realized
over different time periods, and such differences in tinme affect
eval uations of the desirability of projects. Society is not indifferent
between benefits of a public project which are realized immediately
and benefits which are realized in some future year. The latter
benefits are less valuable because they are not available for
immediate consumption or reinvestment. Accordingly, to allow for
these welfare costs attributable to the passage of tinme, discount
rates have to be used to convert both benefits and costs into present
values in evaluations of public projects. ‘ore precisely, costs and
benefits occurring in future years are multiplied by a discount factor,
1 where 1 is the social discount rate per year and | is the
1+ 1i)j
index of the year in which the cost or benefit will occur. As | becomes




larger, that is, the more renote in the future benefits and costs are,
the smaller is the discount factor and hence the present value of

cost and benefits. Sinmilarly, the larger the social discount rate,

I, the smaller is the present value of costs and benefits occurring
in any future year. 1

For this study, three different i values are exanmined: 5, 10 and 15%  costs
and benefits are calculated over the 40 year time horizon where j =1, 2, . . . 40

FI NANCI NG ALTERNATIVES, RECOMVENDATI ONS, AND SUMVARY TABLES

| NTRCDUCTI ON

Tofully appreciate the entire issue of a permanent Mackenzie River crossing,

the conplete report nust be read. This section only provides a very brief
summary of the nethodol ogy utilized.

Before continuing, the author would like to indicate that a very conservative
approach has been taken throughout the Report. This follows the principle that
if one must err in performng a cost-benefit analysis study, it is best to err
on the cautious side. A nore niddle of the road analysis woul d probably have
yiel ded greater benefits in the order of an additional 5 to 10% An optimstic
approach could have resulted in higher benefits in the range of the conservative
results plus 10 to 20%

The tenperate approach also conforns to the theory that if the benefits of
constructing a bridge exceed the costs of doing so, then the argument for a
crossing woul d becone even nore convincing if either a noderate or an optimstic
path were chosen.

. Benefit-Cost Analysis Quide, Planning Branch, Treasury Board Secretariat
1978, p. 25.
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The Treasury Board Benefit-Cost Analysis Cuide, 1978, has been enployed for
gui dance throughout this report. It suggests the use of social discount rates
of 5, 10 and 15% However, due to an inflation rate currently close to 10%
the real discount rate is in the range of Oto 10% Therefore, although a

di scount rate of 15%is presented in the tables, it wll not be used in the
discussion as it is unrealistically high.

The followi ng discussion deals only with the economcs of this issue. The
evidence presented generally yields favorable support for a bridge. Wen

the unquantifiable economic and social itens and possible devel opnental benefits
are added to the debate, the argument becones nore one-sided towards the case
for a bridge.

Itis essential to remenber that we are dealing with a public works project
involving the construction of a transportation infrastructure with a lifetine
of between 50 to 70 years. Traditionally, public works projects have been very
difficult to justify solely with respect to the econom c benefit-cost ratio.
The financier must also regard unquantifiable and |ong range devel opnental
aspects with a visionary perspective.

DI SCUSSI ON_ OF FI NANCI NG ALTERNATI VES

The Federal Government is the logical financier of the bridge project. There-
fore, the benefit to cost ratio depends entirely on the opportunity cost, or
time value of noney, associated with the Federal Governnment expenditure.

Three alternatives will be discussed: 1) Floating Canadian Governnment bonds
or reducing public expenditures and savings via taxation or borrowing from a
bank; 2) Borrowing from or taxing businesses; 3) Funding the bridge project
instead of funding another project.
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1) Borrowing From The Public Sector O A Chartered Bank

The CGovernment can collect revenues from the public by either floating bonds or
by taxing the public. The noninal rate for the tine value of noney is about
12% year in either case, i.e. the Government would be paying the public about
12% interest on bonds, or the public could be investing their noney (instead of
payi ng taxes) to earn nomnal interest at 12%

The real rate for the time value of noney equals the nomnal interest rate divided
by the inflation rate. Thus the real rate is about 1.12/1.094 (i.e. a current
inflation rate of about 9.4% which equals 1.024. Therefore the real tinme value
of noney is approximtely 2.4% under this scenario.

|f the CGovernment borrowed from a chartered bank, their real rate would be
between O and 5% Tor exanple, the average Royal Bank Prinme Rate, July 2, 1969
to January 5, 1979 is 7.4% Wth an average inflation rate of 9.4% (CPI average,
1971 to 1979), the average real rate equals 1.074/1.094 or 0.982, i.e. less than
0%

The current one time real rate would equal 1.15 (current Prime Rate of 15%
divided by about 1.094 (inflation rate of about 9.4% = 1.051 i.e. 5.1%

Thus, a conservative approximation would be to use a real social discount rate

of 5% which is a rate significantly greater than the average opportunity cost

of capital. This yields the follow ng observations.

For Scenario 1A (reported benefits at no growth), the benefit to cost ratio

(BCR) is 0.962, i.e. very close to unity. (A BCR greater than one signifies

that econom c benefits are greater than costs. A BCR |ess than one indicates

that economic costs are greater than benefits.) Therefore, even if current
conditions continue as unchanged (i.e. zero growh or no devel opnent), there exists
a strong case for a bridge.

According to Scenario 2A (reported benefits with freight and business conmponents

depressed by 25% at no growth), the BCR is 0.807, still reasonably favorable
support for a bridge.
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Empl oying Scenario 1B (reported benefits at 3% growth, i.e. nedium devel opnent),
the BCR is 1.340, a very strong argunent in favour of construction.

Using Scenario 2B (reported benefits with freight and business conponents
depressed by 25% at 3% growth), the BCRis 1.091; again a strong argunent is

made for a bridge.

Therefore, in conclusion, if the CGovernment chooses to raise revenues fromthe
public or a chartered bank, the bridge project is economcally desireable.

2) Borrow ng From The Business Sector

The Gov't. can accumulate revenues from the business sector through taxation,
borrowing directly, or by diverting available investnent nonies away from the
private sector (eg. by borrowing from available savings.) In all cases, the
alternative yield of noney is estimated at 10% which is the average before
tax real rate of return experienced by businesses over the past 25 years.
Enploying a real discount rate of 10% yields the follow ng observations.

For Scenario 1A, the BCRis 0.556. Wth Scenario 2A, the BCR is 0.467. These
BCRS do not represent a sound econom c proposal .

Using Scenario 1B, the BCRis 0.712, not a strong case against a bridge.
Scenavio 2B BCR is 0.584, again not an econom c proposition.

Thus , if the Federal Government’'s only source of bridge financing is fromthe
private sector, the bridge project does not appear econonmically attractive when
eval uated on a quantifiable basis. Fund raising alternatives one and three
represent economcally superior choices.

3) Elimnating Another Project in Lieu of the Bridge Project

Al'ternative #3 assumes that the Governnent already has at its disposal
adequate financing for the bridge, as well as for conpeting projects. The
Governnent is then in a position to evaluate various projects conpeting for



===, |
- 13 -

the sane funds on the basis of various criteria. The criteria involved may be
political (the reduction of regional economc disparity or the promotion of

regi onal econom c devel opnment) or the criteria may be economc. \Wen evaluating
conpeting projects on an economc basis, the most widely utilized criteria is
benefit-cost analysis.

Itis the usual practice of Government to enploy either a 5% or 10% real discount
rate to conpare alternative projects. It is also essential that they enploy
the same criteria and rates for evaluating all projects

Since the author is in no position to weigh political considerations, this study
limts itself to economc and sccialaspects of the bridge project. If the
Governnent enpl oys nethod #3, they nust study the alternatives to decide which
projects are nost beneficial. 1

DI SCUSSION OF TABLE 5 - YEAR 1 COSTS AND BENEFI TS

It is interesting to note that Table 5 Net Year -1 Benefits, depending on the
scenario, are in the range of $1,088,900 to $1,518,000, i.e. well over one
mllion dollars per year. This magnitude of yearly net benefits is economcally
favorable in conparison to a one tine capital expenditure of $30 nmillion for

an infrastructure facility with a lifetime of between 50 to 70 years.

1 An inportant consideration is that the BcR's of many ot her Government
financed projects (for exanple, the Denpster H ghway and the Hay River
Furniture Plant) are less than unity.
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SUMVARY TABLES OF COSTS AND BENEFI TS

TABLE 1 - SUWMVARY TABLE OF ECONOM C COSTS
ltem Net Cost at Social Discount Rates of:
5% 10% 15%
Capital Cost $28, 309, 000 $28, 309, 000 $28, 309, 000
Mai nt enance Cost $ 515, 000 $ 293,000 $ 199, 900
Loss of Subsidies Cost Zero Net Cost Zero Net Cost Zero Net Cost
Total Costs $28, 824, 000 $28, 602, 000 $28, 508, 000
TABLE 2 - SUWARY TABLE OF ECONOM C BENEFITS - EVENT A
Event A “Maintenance of Status Quo - Post Bridge Wthout Devel opnent
ltem Net Benefit at
Social Discount Rates of:
5% 10% 15%
Ferry Cost Elimnation $ 8,268,000 | $ 4,867,000 [ $ 3,432,000
|ce Road Cost Elimnation $ 645000 | ¢ 437,000 [ § 297,000
Tourism Benefits $ 931,000 | $ 413.000 | $  238.000
Total s $ 9,844,900 | $ 5,717,000 | $ 3,967,000
Freight Benefits -
Scenario 1A - Reported Benefits $ 3,576,000 $ 2,038,000 | $ 1,384.000
Busi ness Benefits -
Scenario 1A - Reported Benefits $14,300,000 | $ 8,152,000 | $ 5,538,000
1A Totals (with Freight &
Busi ness Benefits using Scenario 1A | $27,720,000 | $15,907,000 | $10, 889, 000
Freight Benefits - Scenario 2A -
Reported Benefits Mnus 25% Bias $ 2,682,000 | $ 1,528,000 | $ 1,038,000
Busi ness Benefits - Scenario 2A -
Reported Benefits Mnus 25% Bias $10,725,000 | $ 6,114,000 | $ 4,154,000
2A Totals (with Freight & Business
Benefits using Scenario 2A -
Reported Benefits Mnus 25% Bias) $23,251,090 | $13,359,009 | $ 9,159,000
Net Toll Revenues $ 4,011,000 | $ 1,933,000| $ 1,169,000
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TABLE 3 - SUMMARY TABLE OF ECONOMIC BENEFITS - EVENT B

Event B "Future Devel oprent Post Bridge with Devel opnent
Contributing to 3% Average Annual Gowth
ltem Net Benefit at Social
Di scount Rates of:
5% 10% 15%
Ferry Cost Elinination $ 8,268,000 |$ 4,867,000 |$ 3,432,000
|ce Road Cost Elimnation $ 645,000 |[$ 431,000 |$ 297,000
Tourism Benefits $ 931,000 |$ 413,:00 |s 238,200
Total s $ 9,844,000 |$ 5,717,0000 | $ 3,967,000
Freight Benefits -
Scenario 1B - Reported Benefits $ 5,759,077 |5 2,845,000 |5 1.,767.000
Busi ness Benefits -
Scenario 1B - Reported Benefits $23, 030, 000 $11, 802, 000 $ 7,525,000
Totals (with Freight & Business
Benefits using Scenario 1B $38,633,200 |[$20,364,907 |$13,259,090
Freight Benefits - Scenario 2B -
Reported Benefits Mnus 25% Bias S 4,312,000 S 2,134,000 | $ 1,325,900
Business Benefits - Scenario 2B -
Reported Benefits Mnus 25% Bias $17,272,000 |$ 8,851,000 | $ 5,643,000
Totals (with Freight & Business
Benefits using Scenario 2B -
Reported Benefits Mnus 25% Bias $31,435,000 [$16,792,099 | 310,935,999
Net Tol|l Revenues $4,011, 000 $1, 933, 000 $1,169,000
L
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| F Northeast Mackenzie District Mning Transportation Infrastructure crosses
Mackenzie River at Fort Providence:

Savings of $100, 000,000 to $200, 000, 000

piLpel i ne:

Savings of $4,000,000 to $8, 000,000

IF oil or gas pipeline is located east of Fort Providence, benefit to each

TABLE 4 - SUMVARY TABLE OF ECONOM C COSTS AND BENEFI TS

[tem [tem at Soci al
Di scount Rates O :
5% 10% 15%
Total Costs $28, 824, 000 $28, 602, 000 $28, 508, 000
Total Benefits, Event A
Zero Gowh - Scenario 1a $27, 720, 000 $15, 907, 000 510,889,960
Event A, Scenario 1A -
Benefit/Cost Ratio 0.962 N.556 9. 382
rotal Benefits, Event A
Zero Gowh - Scenario 2A $23,251,900 | $13,359,000 |4 9,159,200
Event A - Scenario 2A -
Benefit/Cost Ratio 0. 807 0. 467 2.321
Total Benefits, Event B,
3% Gowth - Scenario 1B §38,633,700 | $20,364,500 | $13,259,000
Event B, Scenario 1B -
Benefit/Cost Ratio 1. 340 0.712 0. 465
Total Benefits, Event B,
3% Growh - Scenario 2B $31, 435,000 | 16,702,200 | $10,935>009
Event B, Scenario 2B
Benefit/Cost Ratio 1.091 n.584 0.384
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TABLE 5 - sSummarRy TABLE-OF YEAR 1 {198u) FronoMic COSTS AND BENEFI TS

Resear ched Projected Item Value in
I tem Val ue 1980 (Year 1), Discounted
ltem in 1979 to 1979 Dollars at Social
at1979 Discount Rates Of:
Dol  ars 5% 10% 15%
Mai nt enance Cost $ 30,000 |$ 28,571 |$ 27,273 |$ 26,087
BENEFI TS

Ferry Cost Elimination $ 360,995 | $ 358,286 | $ 342,900 | $ 327,130
(O& Monly, not residual
ferry val ue)
Ice Road Cost Elimination $ 44,700 | § 42,571 |s 40,636 | § 38,870
Tourism Benefits ¢ 23,265 23, 265 22,207 21,242
Total's $ 428,960 | $ 424,122 | $ 404,843 | $ 387,242
Freight Benefits - Scenario
1A - Reported Benefits $ 298,377 | $ 198,454 | $ 189,434 | $ 181, 197
Busi ness Benefits -
Scenario 1A $ 833,105 | $ 793,433 | $ 757,368 | $ 724, 439
Total Scenario 1a Benefits $1, 470, 442 | $1,416,009 | $1,351, 645 | $1,292, 878
Net (Mnus Cost) Scenario
1A Benefits $1, 440, 442 | $1,387,438 | $1,324,372 | $1, 266, 731
Freight Benefits - Scenario 1|;
Reported Benefits
- at 3% Gowh $ 208,377 | $ 204,408 | $ 195,117 | s 186, 633
Busi ness Benefits
- Scenario 1B $ 944,957 | $ 918,365 | $ 876,621 [ $ 838, 507
Total Scenario 1B Benefits $1,582,294 | $1,546,895 | $1, 476,581 | $1, 412, 382
Net Scenario 1B Benefits $1,552,294 | $1,518,324 | 1,449,308 | $1, 386, 295
L_
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\
Freight Benefits - Scenario 2A -
Reported Benefits M nus
25%at No ‘Gowth $ 156,283 |$ 148,841 |$ 142,075 |$ 135, 898
Busi ness Benefits -
Scenario 2A $ 624,829 [$ 595,075 |$ 568,026 |$ 543, 330
Total Scenario 2A 3enefits $1,210,072 | $1,168,038 | $1,114,944 | $1, 066, 470
Net Scenario 2A Benefits $1 180, 072 $1,139, 467 | $1, 087,671 | $1, 040, 383
Freight Benefits -
Scenario 2B
-Reported Benefits M nus
25% at 3% Growth $ 156,283 |$ 153,306 | $ 146,338 |$ 139,975
Busi ness Benefits -
Scenario 2B $ 708,718 [$ 688,774 | S 657,466 | $ 628, 881
Total Scenario 2B Benefits $1,293,961 | $1,266,202 | $1,208, 647 | $1, 156, 098
Yet Scenario 2B Benefits $1, 263,961 | $1,237,631 | $1,181,374 | $1, 130,011

TABLE 6 -

SUMVARY TABLE OF UNQUANTI FI ABLE COSTS AND BENEFI TS

[tem

Commrent s

UNQUANTI FI ABLE COSTS

Qpportunity Cost

foregone alternative investnents/

projects, i.e.
snal |

bridge nust be a priority

Environmental Cost and nanageabl e

Soci al Costs construction activity effects on Fort

Provi dence, small and manageabl e

UNQUANTI FI ABLE BENEFI TS

Busi ness Benefits of increased
Conpetition and Productivity

shoul d be significant
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i nprovenment of WN.W.T. Bal ance of
‘rade: Inmports and Exports

stinmulation of N.U.T. G 0SS
jomestic Product

‘acilitation of N.W.T. Movenent
‘owards Provincial Status

jocio-Economic Effects:

I ncreased Availability of
Goods and Services

Decrease in Cost of Living

Conveni ence of Year Round
Road Access

| ncreased Physical and
Political Unity with Canada

I ncreased Harnony between
Consumers and Business Peopl e

| solation and Mental Health
Effects

| nprovenent of Turnover
rime Savi ngs
filitary Aspect

i mportant contribution
shoul d be of mjor consequence

spillover outcome from above benefits

Very val uable consumer and
busi ness benefits

m nor consequence
smal | significance




- 20 -

STATISTICAL METHODOLOGY

The various forecasted costs and benefits presented in this report were derived
by enploying forecasting techniques based upon projecting historical records
and using a consensus of the opinions of informed individuals.

Therefore, the stats represent an approximation or order of magnitude of a
permanent crossing's effect upon the particular cost or benefit. The origina
programmabl e cal cul ator generated stats have been rounded off to “thousands of
dollars”. Therefore, some subtotals may not add exactly to yield the final
total of a particular cost or benefit due to individual rounding

Also for presentation purposes, tables of future values for 40 years are
condensed to present only every fifth year. The original tables, containing

40 years of values to four or nore significant figures, are available upon
request.

POPULATI ON _ CONSI DERATI ONS

| NTRCDUCTI ON

When one considers construction of infrastructure facilities, such as a permanent
crossing, one nust examine the population which is affected and how t hat
popul ation will be changing over a long range time horizon

The area affected by the crossing is shown on the acconpanying map.  Communities

affected are: Yellowknife, Rae-Edzo, Fort providence, Lac La Martre, Snowdrift,
Rae Lakes, Detah and Reliance.

A “Historical Population Table - Yellowknife Region” follows (Table 1). A
"Yellowknife Popul ation - Historical and Projected Using Linear Regression”,
Table 2,also follows. It comences in 1941 when the first census was conpl eted
Table 3 contains a “Popul ation Projection - Yellowknife Region”.

The linear regression projected Yellowknife population (Table 2) is then conpared
to yellowknife growh scenarios of 2%, 4%,and 67 in Table 4 which contains

a “Population Projection - Yellowknife Region’. Cther comunities are assumed
to grow at 1.4% and Yellowknife growmh scenarios of 2% 4% and 6% are tabl ed.
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TABLE 1 - H STORI CAL POPULATI ON TABLE - YELLOMKN FE REG ON
Community 1971 1976 5 1971- 1976 Dec. Dec. 31 |1976-197¢
Census Census Annual 1977 4 1978 Annua 1
Rate of Census opulatioi| Rate of
Change Change
in 43
Detah * 161 162
Fort Providence 566 556
Lac La Martre 161 213 +5. 8 224 225 +3.2
Rae-Edzo 1,056 1,158 +1.9 1,239 1,269 +4.4
Rae Lakes 73 164 +17 .6 171 172 +2.7
Rel i ance 9 9
Snowdri ft 221 224 +0.3 258 262 +9. 3
Yel | owkni f e 6,122 8, 256 +6. 2 9, 969 9,981 +12.6
Unor gani zed 44 218 + 18 18
Total Including
Yellowknife 7,677 10, 233 12,615 12, 654 +10 .9
Total Excl uding
Yel | owkni f e 1, 555 1,977 2,646 2,673
1-4 & 6

5 Popul ati on

*

N.W.T. Popul ation |nformtion, Jan.

1978, Statistics Section,

G.N.W.T.

Estimates, Methodological Report ,

MW.T. ,

31, 1978, Stats.

Sect 1 on,

P & PE, G.N.W.T.

Division of Policy and Eval uation, Departnent of Planning and
Program Eval uati on,

Detah Was included in the 1976 Yellowknife unorganized total.
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TABLE 2 - YELLOAKN FE POPULATION - HI STORI CAL AND PRQJECTED
USING LI NEAR REGRESSI ON

Year Popul ation Average Annua
Percent Increase
Hi storica
1941 1,172 1
1951 2,724 ° 13.2 (1941 t©1951)
1956 3,100 ° 1.4 (1951 to1956)
1961 3,245 ° 0.9 (1956 to 1961)
1964 3,787 ° 2.8 (1961 to 1964)
1971 6,122 °
1976 8,256 ° 6.2 (1971 to 1976)
1977 9,969 *
1978 9,981 * 12.6 (1976 to 1978)
Projected
1980 9,249
1985 10, 452
1990 11, 655
1995 12, 858
2000 14,061
2005 15, 264
2010 16, 467
2015 17,670
2019 18,633

2 Robi nson, J.L. (1945), Land Use Possibilities in the Mackenzie Dist., N.W.T.|
Canadi an CGeographical Journal, Vol. 31, 1945, p. 38.

: Muni ci pal Census of Yellowknife, May 1964.
i Domi nion Bureau of Statistics, Censuses of Canada
Statistics Division, P & PE, G.N.U.T.
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YELLOAKNI FE REGION

1

dug .
proj ected

1979, Stats.

PPE, G.N.U.T. Based on 1971-1978 historica

*Assumed by consul tant.

Community Fort Lac La Rae / Snowdr i f t De t ah Yellowknife
Provi dence| Mart re Edzo Rae Lakes
ec. 31 Rel i ance
Conbi ned
1978 556 225 1269 262 343 9,981
1979 563 228 1281 265 348 10, 451
1980 571 231 1295 269 353 10, 922
1981 579 234 1310 272 359 11, 395
1982 587 238 1326 276 364 11, 869
1983 595 241 1344 280 370 12, 343
1984 604 245 1364 283 375 12, 819
1985 614 248 1385 287 381 13, 296
1986 624 252 1407 291 386 13,772
1987 634 256 1431 295 392 14, 249
1988 645 260 1457 299 398 14,725
;"z[;;tal 16.0 15.6 14.8 14.1 16.1 47.5
55
3 Gjaverage 1.5 1.5 1.4 1.3 1.5 4.0
Annuall ' ' ' ' '
1Population Projections_- Methodol ogi cal Report (prelininary figures),

dat a




TABLE 4 - POPULATI ON PRQJECTI ON - YELLOWKNIFE REG ON

Yellowknife || Qthers * Yellowknife Tot al
Year it Historica at 1. 4% at 2% Y.K.
Linear G owt h G owt h Regi
Regression
Projection
1978 9,981 2,673 9,981 12, 65
1980 9,249 2,748 10, 384 13, 13:
1985 10,452 2,946 11, 465 14, 41
1990 11,655 3,158 12, 658 15, 81¢
1995 12,858 3, 386 13,976 17, 36:
2000 14,061 3,629 15, 430 19, 05¢
2005 15,264 3,891 17,036 20, 92°
2010 16,467 4,171 18,810 22, 98:
2015 17,670 4,471 20, 767 25, 23¢
2019 18,633 4,727 22,479 27, 20¢

*«Qthers” includes Detah, Fort Providence, Lac La Martre, Rae
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YELLOAKNI FE HI STORI CAL

Yellowknifewas born in 1938 with the opening of the Comincogoldmine. Giant
Y.K.Mines opened in 1942. This accounts for an average annual 13.2% increase
from 1941 to 1951 (Table 2). Yellowknife continued as a gold miningcentre until
it became the N.W.T.capital and home Of the Territorial Government in 1967.
This accounts for the population growth from 3787 in 1964 to 6122 in 1971

(Table 2).

YELLOAKNI FE FUTURE

1) Mining
The future of the two gold mines depends on the world price of gold, future
technological advances, and the mines’ abilities to discover new reserves.

Cominco Of ficials indicateoptimismfor the future of their Con gold mine
exhibited by their recent investment of $20 million in the Robertson shaft.
Present identified ore reserves are 6 1/2 years at current capacity (these are
the highest ore reserves in the history of the property), with a minimum
predicted life of 10 years and conceivably much greater. Although in existence
for 41 years, it is still considered to be a long range operation.

Current Giant Y.K, Ore reserves are about 5 years. Since commencing
operation in 1942, ore reserves have never been greater than 6 years and are

usually 2 to 3 years. If current pricescontinue, Giant Officials are
optimistic about a longer lifespan.

The current high world gold prices are naturally favorable for these gold mines.
However as these prices are based on speculation partially resulting fromworld

political and economical instability, future price levels are very uncertain.

Yel | owkni fe coul d be affected by the opening of new N.W.T. mines as outlined i
the “Mning Devel opment Scenario.”
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2) CGover nnent

Yellowknife IS hone of the Territorial Governnment (since 1967) and some federal
departments. There is a present hiring freeze in the Territorial Government.

The federal government lifted its hiring freeze in Aug., 1979, however, restraint
continues. As Y.K. nmoves towards responsible government, various prograns wll
be transferred fromfederal to territorial jurisdiction. Thus the conbined

civil service will not decrease.

I f and when non renewable mineral, oil and gas development proceeds, there could
be an increase in government personnel (such as in oil and gas). Depending on
the rate and degree to which provincial status is achieved, some of the functions
currently handled in Ottawa could be transferred to the N.w.T. along with the
staff positions involved.

3) Busi nesses

To approxi mate the nunber of enployees involved in business, the follow ng rough
cal cul ations were nmade.

G ven:

# Individuals 20 years and ol der = 6345

# Femal es = 2913

- # Unenpl oyed fenal es (Honenmakers as derived fromthe Public Tel ephone
Questionnaire - Question 5) = 37 x 2913 = 787
137

= # Employed females = 2126
+ # Enpl oyed Mal es = 3432

- # Unenployed = O (the nunber of unenployed may approximte the nunber of
enpl oyed | ess than 20 years ol d).

Thus : Total Enpl oyees = 5558
- Total Non Business Enpl oyees = 2200
= Total Business Empluyees = 3358

There are over 300 businesses in Y.K. (see Business Questionnaire). This
results in businesses having an average of 11 enployees.

The total enployee figure of 5558 (1979) coincides well with the figure of
5372 tax returns (1976) obtained from Sunmary of Personal |ncome Statistics,
1976, P & PE, G.N.w.T. Therefore nore than 1/2 (5558/10,000) of Yellowknifers
are enpl oyed.
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SUMVARY TABLE OF YELLOWKNI FE'S MAJOR EMPLOYERS

Appr oxi nat e Appr oxi mat e

Employer Nunber of Enpl oyees Per cent
Government of the N.W.T. 1000 18.0
Federal Government 600 10.8
Giant Y.K. M ne 320 5.8
Con Mne 280 5.0
Private Businesses (about 300) 3360 60.4
Tot al 5560 100.0

Therefore, Yellowknife currently has 4 major primary employers, two governments
and two mines. It is basically a two industry town. Both industries appear to
have reasonably healthy futures.

SUMMARY

Future Y.K. popul ation will depend upon econom c factors. A recession could
result in 2%or less growh. Fair to nedium econom c devel opnent could result

in gromh between 2% to 4% Large devel opment could contribute to approxi mately
4% growh. Massive devel opment could produce growth in the 4% to 6% range.

The best guess scenario is that of fair to medium econom c devel opnent causing
a 2% to 4%growh (see also Mning Devel opnent Scenario, Honorable Jake Epp).

ADDENDUM TO SUMMARY

It appears that Y.K. population has actually dropped from 9981 on Dec. 31, 1978
09694 (a drop of 2.9% on CQct. 1979. ("Get It Al Fromthe Hall - Population
Drops" - Yellowknifer, Oct. 25, 1979).

This popul ation decline is thought to be only a short run phenonenon. Long range
growt h shoul d occur at a rate between 2% to 4% as outlined earlier.
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COSTS

BRI DGE CAPI TAL COST

DI SCUSSI ON

Two capital cost studies, C.B.A. Engineering Ltd., updated Oct. 1979, and
Public Works Canada, Dec. 1975, are included in the appendix. Correspondence
between the consultant and c.B.A. and Dr. Turgut Ersoy (letters #1 to #4) are
also included in the appendix.

Further to conversation with Dr. Ersoy and in light of letter #4, a capital
cost of $30,000,000 in 1979 dollars will be enployed.

A small portion of this expenditure can al so be considered to be a benefit
for cost-benefit analysis purposes. According to letters #1 and #2, the
conponents of material, abour, equi pnent and overhead, and corporate before
tax profit which will also be a benefit are detailed in the followng table.

In addition to resulting in the benefits described in the benefits section,
an expenditure of $30 nillion would help stinulate the Canadian econony via
an increase in activities in the follow ng areas.
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TABLE OF BRI DGE CAPI TAL COST coMPONENTS AND CORRESPONDING BENEFI TS

Jost Conponent Per cent age Correspondi ng
“omponent cost of cost Dol | ar Benefit
which is
al so a benefit
1) Labour 34% X $25, 620, 280 10% $871, 090
=$8,710, 895
2) Materials 34% X $25, 620, 280 Zero Zero
=$8, 710, 895
3) Equi pment 21% X $25, 620, 280 10% $538, 026
and Over head =$5, 380, 259
4) Corporate 11% X $25, 620, 280 10% $281, 823
Profit =$2, 818, 231
5) Engineering $4, 379,720 Zero Zero
and Contingent 1es
[OTALS $30, 000, 000 1 0% $1, 690, 939

The conponent cost percentages (11% to 34% and percentage of cost which is

also a benefit (109 are derived fromletter #2.

Justification for enploying a corresponding benefit of

1, 3 and 4 is as foll ows.

1) Labour

10% for

cost conponents

Expenditures for labour Will create jobs for highly, sem and unskilled

wor kers. For cost-

considered to be receiving a benefit.

benefit

anal ysi s purposes,

those workers who woul d have been
ot herwi se unenpl oyed and become enployed because of the bridge project are

thensel ves and taxes are benefits to the governnent.

Their after tax wages are benefits to

The percentage of expendituresmadeon these otherw se unenpl oyed workers wl |

be small,
present
i ndi cate that

particularly in the highly and sem skilled categories.
econom ¢ seni-recession and corresponding high unenpl oynent

however, the

rates

there would be workers who becone emploved On the bridee nroiect




0

- 31 -

who woul d be unenployed if this project did not take place.

]
This percentage can only be guesstimted; however, a conservative approximation
woul d be 10%

2) Equi pment and Over head

Expenditures for equipment and overhead will result in activities among con-
tractors which would not occur without the bridge project. Some of these
contractors and their equipment would be inactive otherwise; therefore, their
utilization results in a benefit.

The percentage of expenditures also producing a benefit is inpossible to
determne; however, a conservative guesstimte would be 10%

3) Corporate Profit

Corporate before tax profit can be considered to be a benefit (after tax profit
benefiting the corporation and taxes benefiting the government) if that firm
would have been otherwise inactive.

Thus the probability of this taking place is the corresponding benefit. Again,

this probability can only be guesstimted, however a conservative approximation
would be 1 in 10 or 10%

The total corresponding benefit is $1,691,000, resulting in a net capital cost,
for cost-benefit analysis purposes, of $28, 309, 000."
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MAINTENANCE COST OF BRIDGE

Most  bridges are currently constructed of self-weathering steel eliminating
the need for painting. Minor damages will result from vehicles colliding with
the structure. Some navigational and airplane lighting will be required
although long summer days and a frozen river in the winter will minimize this.
Some sanding will also be required.

Keith Henry, President, CBA Eng., indicates a ballpark figure of $20,000 per
annum  The 1971 DIAND study enploys a value of 0.1% of capital costs or
$30,000 per year. Fred Harvey (Chief Bridge Eng., Alberta Governnent) states
a bal I park of $10,000 to $30,000. Dr. Turgut Ersoy (Head, Design and Construc-
tion, GNWWT H ghways) cites a figure of $30,000 in terns of 1980 dollars.

In conclusion, a yearly maintenante cost of $30,000 will be enployed. This cost
experiences no real growh. The 40 year total maintenance cost at social

di scount rates of 5% 10% and 15%is $515, 000, $293, 000, and_$199,000,
respectively.

OPPORTUNI TY COST OF CAPI TAL EXPENDI TURE

Whenever one considers an expenditure, one nust examne the various possible

items which that expenditure could purchase, i.e. the opportunity cost of
forgone alternatives.

In the case of public works infrastructure projects, various alternative
projects can be evaluated by enploying a cost-benefit analysis. Conparison
of the benefit to cost ratios is used to priorize projects.

Therefore, if the federal governnment is to congider an expenditure on a
permanent Mackenzie River crossing, they nust exam ne conpeting possible
projects nationw de by using the benefit to cost ratios and/or other possible
criteria such as regional economic devel opnent.
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As this study enconpasses only the consideration of a permanent Mackenzie

crossing, it is outside the limts of this study to exam ne other possible pro-
jects.

ENVIRONMENTAL COST

A bridge could be constructed without resulting in any significant
environnental effects.

The bridge should be designed to mnimze ice damming and ice pressure on the

bridge piers. The bridge design will also incorporate navigational require-
ments of span between piers and clearance.

No significant wildlife effects should occur as the highway, Fort Providence,

and ferry crossing are already present. A bridge (versus a dam causeway,
etc.) also presents the best crossing as far as fish migration is concerned.

I'f waterway constriction is considered, then ice damming and erosion nust be
nore closely examned. Aso, consideration of a conbined crossing - dam
structure would necessitate an entirely different exam nation of environnental
effects.

SOCI AL COSTS

Construction of a crossing at Fort Providence would result in social cost
effects occurring over three time periods; the immdiate effects of the influx
of personnel to satisfy labour requirenments, the post boom period effects, and
the long term catalytic effects of a crossing on future devel opnment and

correspondi ngly consequential social effects. (Social benefits are discussed
in the Benefits Section.)

1) Immediate Effects of Personnel |nflux
The construction project would require a maxi num labour force of about 20
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highly skilled enployees for the duration of a 2 year period (Keith Henry, CBA
Eng.). Specialized personnel would be necessary for the various stages of
construction, therefore a nunber of crews with a maxi num size of 20, would be
i nvol ved.

About 90% of the 1labour would be highly skilled, necessitating inported
labour. Only about 10% of the labour would be hired locally. Providence's
popul ation is about 563 (Statistics Division, oNwr, 1979), therefore an influx
of 20 people represents a 3.6% influx.

itappears that this small influx should produce small effects on the pop-
ulation and should be controllable PROVIDED conmmunity relations are established.
It would be very small relative to a megaproject such as a Mackenzie Val |l ey

Pi pel i ne.

1f contractors establish sufficient comunity relations with settlement and
band councils, etc., before the influx, Providence could be well prepared. It
shoul d be explained to Providencites that enployee benefits during construction
woul d be small. This would hopefully prevent resentment from the unenpl oyed

in the area.

The contractors nust also make efforts to brief their workers to prevent any
possible incidents of a crimnal nature or disruptions of famly life,
especially resulting from al cohol abuse.

The inported, highly skilled 1labour woul d be experienced in this transitory
nature of enployment. This should help mininmze negative social effects.

Provi dence has experienced a few large construction projects in the last few
years involving an influx of workers. The effects of these projects have
been small so there is an indication that another project would produce no
large effects on this conmunity as it is already used to construction
activity.

There would al so be some positive social effects due to the social integration
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with the outsiders, especially because of the presence of St. Regis Indians
who perform nost of the high steel work in North America

2) Post Boom Period Effects

The project woul d produce econonmic benefits for providence, because of the
injection of noney due to the purchase of goods and services by the new |abour
force.  However, once the project is conpleted, a mni boom and bust syndrone
woul d occur due to the withdrawal of this capital injection. Hopefully, this
negative effect would be minor, due to the small nunber of enployees (20) and

dol lars involved. Again, Providence has recently experienced other |arge con-
struction projects and has weathered the bust aspect.

A bridge could result in nore transients seeking enployment traveling to
Yellowknife. Both economc and social costs and benefits would energe
Econonmic benefits would result from transients expending funds in Yellowknife
However, if they are unsuccessful in finding enploynent, an economc cost
woul d occur from the cost of shipping them south. Social costs and benefits
shoul d be small as Yellowknife has always experienced a highly transient

| abour force.

3) Long Term Devel opnment
Large future devel opnment projects could result in nuch greater negative socia

effects than the actual crossing construction. It is hoped that the organiza-
tions involved will learn fromthe A aska devel opnent exanple and take
measures to minimze negative social effects. It is outside the scope of this

study to examine devel opnental social effects. That is the responsibility of
the organizers of those potential projects.

LOSS OF SUBSIDIES COST - ALTERATION OF SALARY AND BENEFI TS PACKAGE

Conversations were conducted with the related individuals tabled in the
appendi x (Salary and Benefits Package, Turnover - Related Individuals).

Al'l major enployers (cuwr, Federal Government, City Hall, G ant and Con Mines)
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indicated that there would be no alteration of the salary and benefits package
with one exception.

Bob Hornal (Director, DpIaND, Yellowknife) indicated that a bridge “would have
the effect of reducing benefits to Federal Public Servants by an amount of
$50. 00 per single enployee or $85 per enployee with dependents per year for
annual leave travel. This would affect approximately 250 single enployees
and 500 enployees with dependents in the Federal Government in Yellowknife."
(Correspondence, June 18, 1979). This represents a reduction of $55,000.

All enployers further indicated that the salary and benefits package is reviewed
every one to three years with regard to the local cost of living. [If a bridge
resulted in a major reduction in the cost of living, this would be reflected

in the regular examnations of the total renuneration and benefits package

However, any reduction in the salary and benefits packages would be nore than
of fset by the |owered cost of living

A reduction in the salary and benefits package (particularly the $55, 000 for
the Federal enployees) represents a cost to the enployees, i.e. the recipient
of benefits. However, this same reduction also represents an equal benefit
to the enployer, i.e. the payer of benefits. Therefore, for the purposes of
cost-benefit analysis, total costs equal total benefits and negate each other,
i.e. the net cost is zero.



