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OVERVIEW - SU~~~RY 

On December 1, 19 78, the Federal Energy Reguictory 

Commission ("FERC") issued the terms and conditions regcrd-

ing an Incentive Rate of Return ("IROR") procedure for 

equity investl'!lent in the Alaskan segment ("the Project") of 

the Alaska Natural _Gas Transportation System ("JU~GTS") .~ 

As described in ~~is order, the rate of return on equity 

invested in the Project during its construction period 

would be computed as follows: 

The Ooeration Phase Rate of Return - The 
rate of return on equity invested in the 
Project after the Project is constructed 
and its rate base has been adjusted in 
accordance with the IROR procedure. This 
rate takes into account the operating 
risks peculiar to the Project. 

. -
The Project Risk Premium - An addition to 
the Operation Phase Rate to account for the 
Project's peculiar construction risks 
(o~~er than the IROR procedure itself). 

ecruals 

The Non-Incentive Rate of Return - The rate 
of return on equity invested in the Project 
during the construction period. This rate 
reflects the Project's peculiar operating 
(the Operation Phase rate) and construction 
(the Project Risk Premium) risks. · 

On January 17, 1979, FERC directed its Alaskan Delegate 

to provide the Commission by February 15, 1979, with a 

report examining the Project risks borne by equity investors 

See Commission Order·No. 17 , Docket RM 78-12. 

_:_:_:_:_~::;:; 
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during construction (other than risks stemming from 

the IROR procedure itself).* This report is to be 

used as a basis for determining ~~e Project Risk 

Premium. 

a. Summary of Project Risks 

In order to compare effectively the Project's 

risks during construction with those normally borne 

by investors in other regulated gas pipelines, the 

risks first have been separated into two time periods: 

the precertification phase and the period when con-

struction is underway. The risks have been further 

grouped into ~~ree general categories: technical, 

regul atory/politi cal, and economic. The nature and 

magnitude of the risks in precertification and con-

struction phases are discussed in Parts II and I!I, 

respectively , and sUmmarized below. 

Precertification Phase 

The fundamental risk during the 'precertification 

phase is that the project will be abandoned before 

construction begins. This could occur for technical, 

regulatory/ political, or economic reasons. Specifically: 

0 Technical 

(1) Ongoing desian shows Project to be 
infeasible. 

(2) Problems associated with other ANGTS 
segments. 

See Commission Order No. 17-A, Docket RM 78-12. 
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(3 ) Estimates of Prudhoe Bay gas 
supply revised substantially 
down'lr;ard. 

Regulatory/Political 

(1) Inability to resolve key federal 
terms and conditions and/or FERC 
certification issues. 

(2) · Project becomes ' embroiled in 
political controversy in Alaska 
or Canada. 

(3) Government decisions on key issues 
delayed. 

Economic 

(1) Alaskan gas cannot be marketed in 
lower-48. 

(2) Adequate financing cannot be obtained. 

All ·these factors are unique to the Project and thus 

are risks that must be borne by Project sponsors over and 

above those normally associated with resulated pipeline 

construction. 

· ·construction Phase 

The basic risk that must be borne during the 

construction phase also is that the Project will be aban-

doned before construction is completed, although the 

probability. is small relative to the probability during 

the precertification phase. Again, abandonment could 

occur because of any techriical, regulatory/political, or 

economic factors. Specifically: 

0 Technical 

(1) Catastrophic natural occurrences. 

( 2 ) Unexpected desisn/construction 
probla~s with no economic solution. 

r::::::::::::. 
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'Re.crula torv / Political 

(1) Governmental/citizen challenges 
to the Project resulting in 
extended delays and cost overruns. 

(2) Restrictive government interpreta
tion of terms and conditions result
ing in extended delays and cost 
.overruns. 

(3) Canadian political conflict leading 
to Project termination. 

Economic 

(1) Huge cost overruns exhaust commi t ted 
funds and make it impossible to 
raise additional capital. 

(2) Unforeseen changes in energy picture 
result in the abrogation of gas sales 
contracts. 

The probability that non-completion will eventuate 

from any of these.situations is small in absolute terms, 

but is relatively large compared with other pipelines. 

Because of the unprecedentedly large size of the Project, 

this constitutes a potentially disastrous financial loss 

to the Project sponsors.~ Clearly, the risks will be at 

a peak during the precertificati.on phase and will dilninisn 

steadily thereafter as uncertainties are reduced. 

Although there is no assurance at this time of cost 
recovery from FERC in the event of non-completion, the 
Project sponsors would undoubtedly make such a request 
taking into consideration a statement made by FERC in 
an order · issued March 24, 1978 (Docket CP 78-123, 124, 
125)~ This order precluded any shift of the risk (that 
~~GTS would not be comoleted) to t he consumer, but also 
made the statement ~~at in t h e event of non-completion, 
an approach would then have to be made to the Commission 
seeking "some f .orm of amortization ..• based. upon the uniy:ue 
circumstances •.•• " 
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Appendix ;..- ':")resents the likely perspective of the financial 

community on the unusual risks which investors in ANGTS must bear 

during the precertification and construction phases. From the 

viewpoint of potential contributors of capital, several summary 

points can be made: 

0 

0 

0 

The risk premium must adequately reflect potential 
investors' oerceotions of risk vis-a-vis alternative 
investment opportunities if capital is to be 
attracted. 

The risk premium wili ~ffect not only potential 
equity contributors, but also institutional 
lenders who must be assured of continuing equity 
support as may be needed over the period of 
construction. 

Potenti~l equity investors perceive the following: 
l) the large size of ANGTS, 2) an unfavorable 
e~onomic climate, 3) the precedent of TAPS delays 
and cost overruns, 4) uncertainty about alternative 
gas sources, and 5) an unfavorable regulatory 
climate c~aracterized by delays and unhelpful 
decisions. 

The latter point was highlighted by the Project sponsors' 

recent decision to curtail their funding co~~i~~ents and limit 

them to the first half of 1979 until a proper regulatory climate 

is established. In sum, potential equity contributors perceive 

a very hiah level of risk. 

b. Determining The Project Risk Premium 

Part IV of this paper presents a stralghtforward method 

for computing the Project Risk Premium necessary to compensate 

a "risk-neutral" investor for assum±ng · the risks of ~~e precerti-

fication and construction-phases. The method hinges upon assess-

ments of ~~e probabilit~ of project abandonment for each year' prior 

to the ccrnrnencement of pipeline operation. Sensitivity analysis 

of reasonable abandonment probabilities indicates that an appro-

priate Project Risk Prernium.would be at least 5%. This is a 

.............. 
~ - ........... -
;::::::::::::.· 
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mimimum value; an additional increment will be necessary to 

induce investments by "risk-averse" investors. 
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II. PROJECT RISKS PRIOR TO CERTIFICATION 

The fundamental risk to eq~ity investors during the 

preconstruction phase is that a final FERC certificate can-

not be obtained, in which event the project collapses and 

all equity investments are jeopardized. Risks borne b y 

equity investors are grea~est during this period because of 

the unusual technical, regulatory/political, and economic 

risks which make final certification and ultimate Project 

completion very uncertain outcomes. 

a. Technical Risks 

During the preconstruction phase, Project sponsors must 

confront numerous technical issues in order to prepare a con-

struction plan and-Project cost estimate. The principal 

technical risks borne by equity investors during t hi s phase 

can be categorized into three groups: 

0 

0 

0 

(1) 

Major design changes 

Dependence on other system elements 

Gas availability. 

Major Design Changes. Changes in important design 

parameters may show the Project to be infeasible. 

Project design must include an extraordinary array 

of technica~ accommodations for the planned scope 

and location, including high operating pressure, 

frost heave mitigation measures, stringent pipe 

metallurgy, seismic design, refined pressure and 

::::~:::::: 
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· and temperature controls, and mechanical gas refri-

geration. Additional design considerations, such 

· as proximity to TAPS and use of the Yukon River 

Bridge, may require continuing involvement with 

Alyeska. 

Although important aspects of Project design have 

not been resolved, preconstruction planning must 

continue if the P+oject is to be completed on the 

current schedule. The risk to equity investors is 

that the outcome of either tests undertaken to 

determine prudent design specifications or final 

government decisions will invalidate initial expecta

tions and mak e construction unexpectedly difficult 

or costly, or in the extreme, render the Project 

infeasible.* The demanding Alaskan environment, 

the necessity of a sophisticated design to acco~~o-

date this environment, and the dependence upon 

negotiations with private parties make Project 

technical risks much greater than those exper-

ienced in the construction o£ lower-48 pipelines. 

(2) Deoendence on Other System Elements. Problems 

encountered by other ~~GTS segments may force · 

Project abandonment. In addition to ~,e natural 

*Two key testing programs, which will extend over the next several 
years--the frost heave program and the ductile fracture control 
(i.e., "burst test") ·program~-are being conducted on a "confirma
tory basis" in order to avoid a multi-year delay. If results of 
these programs are not as anticipated, the consequences could be 
severe. 

r.·.-.·.·:.·.-.·:.-. 
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gas pipeline through Alaska, ANGTS depends upon the 

Prudhoe ·gas processing plant, the Foothills Pipe-

lines, the Western leg, and the Eastern leg. Th ere 

are important technical (and economic) interdepen-

dencies among these system components which could 

undermine delivery of Alaskan gas to the intended 

markets in the lower-48 if each segment is not com-

pleted on schedule and close to budgeted cost. 

For .example, an agreement ~ight not be reached for 

construction of the gas plant, perhaps because 

gas conditioning costs are included by FERC in the 

wellhead price. The risks represented by the Pro-

ject'? dependence on other segments are not confronted 

~y lower-48 pipeline projects which typically are 

· .under consolidated "management control. 

(3) Gas Availability. Reduced estimates of Prudhoe Bay 

gas availability could undermine the entire ANGTS. 

As FERC has pointed out, oil and gas reservoir 

production performance can confidently be predicted 

for the same length of time as the le~gth of the 

product~on history on which the predictions are 

based. Because the Prudhoe Bay re?ervoir has a 

produ~tion history of less than two years, the 

risk to equity ' investors is that as the production 

history of the field unfolds, gas availability will 

be reduced from 2.0 Bcfd as planned to a level that 

!:.:_:_:_:;_:_:_:_:_:~:_: _ 

; :::::;:::::::: 

r;_;_z;;,i~~: 

F
~=-:;::::::;:::: 

. 

E===::::::: 
[:::~~~~;:~;;; 

W!f.ffi~#i 
J;ii;ii 

-----------· .::::..:.-:::::: 



-10-

forces Project abandonment. 

Although the risk of reduced gas availability is 

co~on to any new gas production venture, the degree 

of risk to the Project is extraordinary due to the 

unavailability of alternative gas supplies in the 

short-run in Alaska, and the potential consequences 

for the Project are extreme because of the unusually 

large equity commitments that would be jeopardized. 

Potential reserves in Alaska are substantial, but 

recent drilling has not developed any known new reserves. 

b. Regulatory/ Political Risks 

The likelihood that Project construction will ever begin 

is influenced crucially by the decisions of regulatory/political 

entities. The decisions of these entities could smooth the 

way for expeditious completiorr or bring the Project to a 

standstill. 

The principal regulatory/political risks borne by equity 

investors during the precertification stage can be categorized 

into three groups: 

0 

0 

0 

(1) 

Unacceptable government requirements 

Political controversy 

Delay in government action. 

Unacceptable Government Recuirements. Project 

construction will be governed by important stipu-

lations which will be attached to the final 

certificate of public convenience and necessity 

issued by FERC. Federal stipulations cover the 

technical; environmental, and general terms and 

conditions, and State stipulations will address the 

r· ····· ... 
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socioeconomic effects of the Project~ The risk to 

equity investors is that . the stipulations will make 

construction more difficult, tL~e-consuming, and 

costly, compounding the inherent and already sub-

stantial technical risks and perhaps making the 

Project infeasible. 

The Project sponsors are exposed to an unusually large 

risk of unacceptable certificate conditions because 

the cost of the delivered gas will be high. Even 

if the conditions are not stringent, there are 

multiple jurisdictions making demands of the Project, 

and the scope and location of the Project will make 

compliance with these demands very expensive. 

~2) Political Controversv. The Project could become 

embroiled in poli~ical controversy in Alaska and 

Canada. Because of the magnitude of the Project 

and the pervasive involvement of the Federal govern-

ment, equity investors bear the risk that various 

governmental entities will view the pipeline as a 

public works project: and impose demands fer substan-

tial benefits. In Alaska, for example, demands 

have been made for high taxes on pipeline property 

and income, liberal tariff· terms for gas taken off 

the line in Alaska, . authorization to sell gas now 

for out-of-state consumption and to retrieve it 

later f.or use within the State, extraction of gas 

Additionally, individual Federal departments and acencies will 
attach their own stipulations to various permits and authorizations. 

.:-:::::::::::::: 
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liquids for intrastate industrial use, local labor 

hiring and business contracting preference, and 

exceptional measures to protect the environment 

and to protect and aid affected communities. The 

Project has a finite capacity to support such 

demands; exceeding this capacity may force the 

equity investors to abort the Project. 

Although the proposed- 'pipeline route received U. S. 

and Canadian endorsement partly because it was 

relatively free from native claims disputes in 

both countries, uncertainty over settlement of native 

claims along _ the route may nevertheless impede con-

struction. The risk qorne by equity investors is 

that a controversy over native claims will delay 

construction or cause pipeline realignment, in-

creasing costs to an unacceptable level . . 

Unlike most other pipelines, ANGTS is subject to 

multiple political . _jurisdictions . Because its 

primary markets are far removed from the source of· 

tha gas,intermediate jurisdictions with no interest 

from a consumer viewpoint ar~ endowed with great 

negotiating power, rendering equity· investors 

unusually vulnerable to . their demands. The recent 

designation of the Tetlin Wildlife Refuge on t~e 

path of the_proposeq pipeline alignment raises 

ad~itional uncertainty. 
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(3) Delay in Government Actions. Government decisions 

on key issues could be delayed or produce delay s 

that re~ult in cost increases that jeopardize 

certification or financing (the effect of a one 

year delay in ANGTS construction has been estimated 

to be $1 billion) . The Project already has suffered 

substantially from delays in obtaining the 1978 

Natural Gas Policy Act. Further delay and cost 

increase have resulted from the continuing lack of 

approval of:a Federal Inspector, the limited execu-

tive reorganization plan, the proximity of the 

gas pipeline to the Alyeska oi+ pipeline, and the 

system design pressure. 

Unlike other pipelines, government decisions re-

lating to ~~GTS may 'be delayed as a result of shifting 

national priorities (e.g., if energy is superceded 

by inflation, recognizing tha.t th.e two issues are 

nevertheless related) , inadequate cooperation at 

various levels (state ~~ federal, agency v. agency, 

U. s. · v. Canada), or the complexity of underlying 

political issues. For whatever reasons, govern-

ment~l delays could jeopardize the credibility of 

the ~GTS , concept and force Project abandonment. 

Construction of pipelines in the lower-48 typically 

is less dependent on government decisions preparatory 

to certification. 
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c. Economic Risks 

The economic risks borne ~y · equity investors arise from 

the cost effects of the technical and regulatory/ political 

risks previously discussed. The expected cumulative effects 

of th~se risks may be so large as to threaten the marketability 

of Alaskan gas in the lower-48 and thus prevent t h e Project 

sponsors from obtaining the necessary co~~itments for con-

struction capital. 

More specifically, the risk in the preconstruction phase 

is that prospective gas shippers -will conclude that the price 

at Project completion will exceed the amount that distribution 

companies, and ultimately consumers, will be willing to pay, 

and therefore refrain from signing gas purchase contracts 

wit~ the producers. The cost of the gas and the likelihood 

t hat shippers will refuse to sign purchase contracts increase 

as the technical and regulatory/political risks materialize. 

The marketability risks that equi~y investors must ass~~e 

are without precedent because of the high cost of delivering 

the gas to lower-4 8 markets and the ·expectation, supported b.y 

the TAPS experience, that there will be further real increases 

in· this cost--increases that could reduce or eliminate the 

price advantage of natural gas over substitute fuels, notwith-

standing rolled-in pricing. 

.... r. 
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III. PROJECT RISKS DURING CONSTRUCTION 

As . in the preconstruction period, the fundamental risk 

that equity investors must accept during the construction 

period is that the Project will be abandoned before corn-

pletion. The probability of this event once construction 

cornmences is small relative to the probability during the 

precertification phase, but still relatively large as corn-

pared with other pipelines. Moreover, the potential financial 

impact of abandonment is unusually large in absolute terms. 

a. Technical Risks 

During the preconstruction phase, the Project S?onsors 

will ha~e designed acceptable solutions for most of the 

problems that could ·arise in the Arctic environment. Never-

theless, unforeseen difficulties surely will be encountered 

numerous times during t~e three principal years of Project 

construction. In a typical regulated pipeline construction 

environ.'Tient, r .isks of the magnitude that the Pro]ect con-

tinually . . will face simply do not exist. The principal 

technical risks can be categorized into two groups: 

0 

0 

Catastrophic occurrences 

Un~xpected design/construction problems with 
no economic solution. 

(1) Catastroohic occurrences. The potential risk 

that a catastrophic o~currence will cause Project 

abandonment is significantly greater than for a 

·· ·· · · ·• · ···· ···· -· 
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comparable lower-48 project because of the size and 

complex~ty of the Project and the construction en-

viron~ent. For exa~ple, a massive eart~~uake which 

permanently damaged the Alyeska oil line or disrupted 

production :rom the Prudhoe field co~ld res ult in 

gas line abandonment. Other Project risks that 

should be included in this category include 

such events as the abandonment of one of the other 

ANGTS segments. 

Unexoec~ed desiq~/construction problems with no 

economic solution. Once field construction begins, 

the Project sponsors anticipate that a n~~er of 

the drawing board engineering solutions L,at have 

been prepared to solve particular problems will re-

quire extensive modification. In particular, the 

probability of geotechnical problems occurring 

during - construction is high. This especially is 

the case with those portions of the Project not 

-in proximity with the TAPS system. For example, 

unforeseen soil conditions might require a major 

realignment of the route in· selected areas. 

Similarly, major difficulties with equipment 

logistics or. pipeline installations could lead to 

extended Project delays and major cost increases. 

The ?reject sponsors expect to develop both 

•.. .. ... ....... 
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primary and alternative plans for all major problem 

areas. Nevertheless , the risks associated with 

execution of these plans will be high due to the 

harsh Arctic environment and limited construction 

windows. 

b. Regulatory/Political Risks 

Because of the extensive Federal and sta~e monitoring 

t hat the Project will encounter duri~g the construction 

phase, the unusual national interest in the Project, and the 

problems always associated with an international joint venture, 

the Project's most significant construction phase risks will 

be in the regulatory/political category. Obviously, no pipe-

line constructed in the lower-48 has ever had to accept such 

a variety and magnitude of regulatory/political risk. 

The principal regulatory/political risks can be cate-

gorized into three groups: 

Q 

Q 

Q 

Restrictive interpretations_ of Terms and 
Conditions 

Government/citizen challenges 

Canadian political conflict. 

(1) Restrictive interpretations of Terms and Conditions 

could result in extended delavs and cost overruns. 

For example, if a government monitor rejects the _ 

design of a particular ANGTS segment during field 

constructio~ t h e ?reject could be halted while 

redesign i s completed. If additional 

equipment is required, Project delays 

:·::::;;.:::::: 
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of up to one year are possible. That such events 

are possible can be documented by reference to 

Alyeska's experience. 

( 2) Gover~~ent/citizen challenaes to the Project could 

result in extended delavs and 'cost overruns. The 

co~tinuing environmental controversy surrounding 

the Seabrook Nuclear Power Plant and the cancella-

tion of the Tellico Dam under the Endangered Species 

Act are two prominent examples of regulated pro-

jects_that court suits have frustrated. 

( 3) Canadian oolitical conflict could lead to Pro i ect 

termination.- Any number of possib l e events in 

Can~da could ~esult in a Canadian government decision 

to terminate or defer construction on the Foothills 

segment of the ANGTS. This type of risk is not 

borne by a typical lower-48 project. 

c. Economic Risks 

As the previous sections have underlined, once construe~ 

tion begins, there undoubtedly will be important technical 

and regulatory/political problems that must be overcome. The 

economic r~sk borne by equity investors· is that the cumulati.ve 

costs of re.solv_ing construction period technical and regulatory/ 

political problems will exhaust the available pool of construe-

tion capital and prevent raising any additional money. 

Furthermore~ large cost overruns could jeopardiz€ project 
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economics, particularly ·if abundant new sources of lower cost, 

substitute fuels become available. In the worst case, 

shifting economics could cause the abrogation of supply con-

tracts by distributors who ~an no longer pay for Ala skan gas 

or by state public utility commissions to protect consumer 

interests. Although the probability of these occurrences 

is small, the potential financial loss is calamitous and 

unique to the Project. 

I 
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QU~:TIFICATION OF THE PROJECT .RISK PREMIUM 

Parts II and III of this paper identify the unusual 

financial risks which must be assumed by the Project's 

equity investors and er.-.?hasize the ways in which these 

risks exceed the preconstruction and construction risks 

which characterize conventional natural gas pipelines in 

the lower-4 8. ~~~-I?':ndix __ !'!'_esents the likely views of the 

financial co~~unity on the unusual risks of Project aban-
--- - -- - -

dor~ent during the preconstruction and construction phases. 

Finally, Part IV presents an analysis of the magnitude of 

the risk premium necessary to attract and compensate equity 

investors. 

Quantifying -the appropriate risk premi~~ is difficult 

because it depends upon investors' attitudes toward risk 

and rates of return av~ilable on competing equity invest-

ments. The analysis presented in this section justifies 

a minim~~ risk premium of five percent to compensate 

a risk-neutral investor for assuming the unusual 

precertification and construction phase risks.* To attract 

the necessary equity capi~al, this minimum premium will have 

to be adjusted upward to compensate equity investors for 

assuming the risk arising from the variance in the rate of 

return (including the potential·for a negative rate of re-

turn which would result from project abandonment). 

The concept of a "risk neutral" investor is elaborated 
upon on page 32. 
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The analysis presented in thi s section hinges upon 

sub j ect i ve but nevertheless informed assessments of t he 

probabil i ty of Project abandonment in each year prior to 

the commencement of pipeline operation. These probabili

ties reflect only the unusual risks which distinguish the 

Project from conventional pipeline construction in the 

lower- 4~. There are three major steps in the analysis. 

First , the expected value of the equity portion of t h e 

rate base is calculated under the circ~stances which 

apply to conventional pipeline construction in the lower-

4 8 (15% equity AFUOC rate).* Second, the annual probability 

of Project abandonment is used in conjunction with the 

annual expected value of the rate base to determine the 

dollar premium necessa~y to compensate a risk-neutral 

equity investor for assuming the estimated risk of loss. 

This is done by structuring a "fair bet" with an expected 

value neither greater than nor less than the expected value 

of an investment in a lower-48 pipeline. Important assump-

tions are made about the time profile of equity investments 

and their recoverability upon abandonment. These annual 

dollar premi~~s are summed across the entire precertifica-

tion and construction periods . Third, the total dollar 

risk premium is converted to a rate of return through a 

straightforward mathematical calculation. 

* . A 15% rate falls in the general area of rates granted for 
companies with a capital structure of about 75% debt and 25 % 
equity, as is contemplated for the Alaska segment of ANGTS. 

::::: Aa.::; ~=: : 

• •• •• •• • •u••· 
~ ............ . 

;:::::::::::~;;:~~ 
~=-=.=.=_:_:_:_:_:_:_:_:_: 

~~~_:_:_:~_:_:_:_:_:_:_ 

b+D\ 
r-::-;_:_:;;::::: 
fy~:~~~~:-
r-:-::-:-:-:-::-:-::: 
•::::.·.·::.·.·::::. 
!- ········ ··- · 
~-:::::::::::: 



·.I 

-22-

The following sections treat the quantification of 

Project risks and the computation of the Project risk pre-

mi~~ in more. detail. 

a. Quantification of Pro j ect ?.isks 

The fundamental risk which equity investors must bear 

in the precertification and construction periods is the risk 

of Project abandonment. This risk must be quantified as 

a range of probabilities if the Project Risk Premium is to 

be .determined systematically. 

The probability of Project abandonment in any year 

depends upon the distribution of the underlying technical, 

regulatory/political, and economic factors over the pre-

cert~fication and construction.time horizon, and can be 

e.stimated realistically by individuals well-informed about 

the gravity of each. These estimates are unavoidably sub-

jective because of t .he uncertainty which surrounds any 

potential outcome. . 
In th~s paper, the probability of Projec't abandonment 

has ~een determined on the basis of either those risks 

peculiar to ANGTS, or common risks of unusual magnitude for 

ANGTS. This ~pproach recognizes that lower-48 pipelines 

may ex~erience risks similar in nature, but that eveh so, 

the probability of abandonment ia much lower--very close to 

zero--and the amounts of equity at ris~-are, in comparison, 

negligible. For examole, d~ring the precertification phase 

the Project sponsors will invest over one-third of the total 

estimated equity inves~ent, in comparison to a lower-48 

project where little or no equity is subject to a total loss. 

::: :::: . 
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~w~ realistic Project risk profiles are presented 

in Exhibit 1. These profiles show the estimated proba-

bility of Project abandonment in each year, conditioned 

upon the probability that the Project is not abandoned 

prior to that year. This approach recognizes that there 

are i~portant milestones which if achieved will reduce 

the level of risk in future periods. For example, the 

discussion of risks {n Parts II and !II suggests an impor-

tant reduction in the risk of Project abandonment once 

a final certificate is obtained. 

The risk p-rofiles are based entirely on the combined 

assessments of a - number of individuals either employed by 

or directly associated with the Northwest Alaskan Pipeli~e 

Co:.7.pany. The group included separate Northwest officials . . 

with technical, legal, financial and government responsi-

bilities. It also included outside legal cqunsel, finan-

cial advisors and economic consultants. These individuals 

were each asked 'to independently assess the annual proba-

bili ties o'f project abandonment for bo_th the seven and 

eight year preconstruction/construction periods. These 

assessments were ba'sed on each individual's judgment con- ·. 

cerning how the multitude of factors previously discussed 

would be resolved. Several individuals were also able to 

incorporate. their firsthand knowledge concerning the cur-

rent percep·tions of potential equity investors into their 

assessments. 
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Exhibit 1. Project Risk Profiles --

The Annual Probability of Project Abandonment 

1978 

.125 

.125 

1979 

.35 

.35 

j, 6 D 

- J_D 
_.:--------

80 

1980 19!31 --. 

.125 .125 

.20 .125 

1982 1983 1984 1985 

.05 .02 .01 

.125 .OS .02 .01 
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After obtaining the initial risk profiles from each 

individual, several group sessions were held to permit a 

general discussion of those factors that appeared most 

relevant to the assessments. Individuals were then ask ed 

to reassess their initial probabilities in light of any 

new information. The resulting profiles were then averaged 
---------· 

to obtain the group distributions used in L~e analysis. 

Interestingly, the revised risk profiles show a substan-
. .. - - --- ----- -- ---

-----------
tially lower probability of abandor~en~. i~ each yea~t~an 

did the initial assessments. 

In general, the two Project risk profiles show a low 

probability of abandonment in the first precertification 

year (1978). Although technical risk diminishes during the 

precertification period as Project design, special testing 

programs, and field data collection and analysis proceed, 

the probability of abandonment increases markedly in 1979 

to reflect uncertainty about the regulatory environment, 

and then decreases as final certification is approached. 

In each profi l e, the probability .of abando~~ent decreases 

to .OS in t h e first construction year. The probabilities 

are then reduced progressively until Project completion, 

reflecting the favorable effect of a successful construe-

tion season in diminishing technical and regulatory 

uncertainty. 

The ar~ual probabilities which comprise these risk 

profiles are discussed in the sections whcih follow. 
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These sections summarize the major considerations surfaced 

· during the group meetings to assess the probability of 

project abandonment. 

1978. The probability of Project abandonment in 1978 

is judged to be in the range of .10 to .15, an average of 

.125. This low probability was estimated as it would 

have been judged in early ~978, and therefore reflects 

the optimism and confidence which the President's Decision 

fostered duxing the first year of the precertification 

period. A f~vorable regulatory environment was expected 

to result in prompt selection of a Federal Inspector and 

imp-lementation of the limited executive reorganization. 

1979. The probability of Project abandonment in 

1979 increases to .35 ~s perceptions of the regulatory 

environment have reversed. The Federal Inspect~r has 

not been appointed, the reorganization plan has not been 

implemented, and in many instances government agencies 

havP been unresponsive t6 · requests for decisions or action. 

This situation,· apparent in the final months of 1978, .. 

caused the Project sponsors to curtail equity support 

during .the first half of 1979, awaiting crucial government 

actions. 
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Three other fac~ors contribute to the high risk of 

abandonment in 1979. First, growing public awareness of 

the obstacles facing the project is causing the feasibility 

of ANGTS to be seriously questioned. For example, in 

January 1979, a report was prepared by an independent con-

sultant at the request of the Alaska State Legislature 

which asserts that ANGTS is "floundering" because of its 

marginal economics, the abundant uncertainties and risks, 

and the absence of measures to satisfactorily allocate 

these risks.* This report. was subsequently praised on t~e 

floor of the Senate by Senator Edward Kennedy (D-Mass.} an~ 

printed in the Federal Register. Almost simultaneously, 

a report prepared for Alaska's Royalty Oil and Gas Develop-

ment Advisory Board stated that "Regulatory delays, high 

.transportation costs, and a general negative perception of 

"the business climate in Alaska have resulted in an impasse 

over the matter of ga~ production and sale." The report 

concluded that "the various uncertainties surrounding the 

Alaska gas pipeline will be resolved unfavorably."** 

Second, the reports cited above should be viewed agair.st 

the backdrop o£ optimistic reports concerning potentially 

vast Canadian and Mexican natural gas supplies. Addressir.g 

ANGTS in'this context, Senator Kennedy remarked on the 

Senate. floor that "circumstances have changed substantially 

since the ~ongress approved the gas pipeline. Huge reserves 

in Mexico and Canada have been brought to public light; 

*The· Alaska Highway Gas Pipeline: A Look at the Currer.t I~=asse, 
a Report to the Alaska State Legislature, Arlon ··R. Tussin; · anc 
Connie C. Barlow, January 12, 1979. 

**A Current Persoective on Use of Natural Gas Licruids fer ?etro
chemical Production in Alaska, prepared fer the Royalty Oil and 
Gas Develooment Acvisorv Board of the State of Alaska by Bonner 
and Moore Assoc.iates '· I;a:., January 10, 1979. 
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'glut' has developed in the ~atural gas market: substantial 

reserves within the lower-48 states now appear to be within 

reach, contrary to expections and representations during 

the natural gas debate· last year .•• In this light it is all 

the more Lmportant that' the Congress reexamine the pipeline 

question.ft* ~hird, continuing uncertainty surrounds 

construction of the gas processing plant and the "pre-

builtft sections of ANGTS. All of these £actors cause a 

high assessment of abandonment by potential investors, 

jeopardizing the Project's financing plan. 
I 

1980. The probabilities of Project abandonment drop 

off to ~~e range of .125 to .20 in 1980. Profile 1 reflects 

expectations that important government decisions will be 

made during 1979,and Project planning will accelerate to 

permit filing for a final FERC certificate at mid-year. 

Profile 2, on the other hand, reflects the possibility that 

tLme lost in 1979 will require one additional year in the 

precertification period: consequently filing for the final 

certificate would ~ot occur until 1981. This outcome will 

materialize if capital commitments cannot be obtained in 

1980 or if preconstruction planning for the gas processing 

plant has not prog~essed. 

"DOE Responds to Questions from Senator Kennedy on Alaskan 
PiPeline," Congressional Record--Senate, February 26, 1979, 
p • • 1827. 
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1981. The probability of abandonment has been 

reduced to .10 - .15, an average· of .125 in 1981. In 

Profile 1, this is the year in which the final certificate 

is issued. Capital commitments would have been obtained in 

the previous year; when an "unencumbered"* certificate has 

been obtained, debt funds will be ma~e available to complete 

the Project. The expected completion of the prebuilt sec-

tions in this year further reduces the chance that the 

Project will be abandoned. In Profile 2--with an additional 

precertification year--1981 is the year in which capital 

co~~itments are obtained to accompany the filing for a final 

FERC certificate. 

1982. In Profi_le 1, abandonment risk has been reduced 

to .05 in 1982. The expectation is that the final certifi-

cate will be obtained in mid-1981, all legal challenges 

will be resolved by year-end, and the pool of committed 

capital will be released in time for the civil construction 

phase to commence in the spring of 1982. Construction of 

the gas processing plant is also expected to be underway. 

In Profile 2, lagging the other by one year, the probability 

of abanddnrnent is reduced only to .125. Final certification 

is expected sometime during the year; until this event occurs, 

the pool of committed c?pital will not be available. 

The final certificate issued by FERC will be subject to 
challenges in the u.s. Court of Appeals for the Diitrict 
of Columbia. In accordance with the expedited judicial 
review provisions cf the Alaska Natural Gas Transportation 
.Act, 150 days following issuance of a certificate must be 
allowed for any challenges to be resolved. Consti~utional 

issues, if raised to the u.s. Supreme Court, could extend 
this period. Once court challenges have been resolved, 
the final certific-ate is described as "unencumbered." 
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19 8 3. In Profile l , the probabili t y of abandc~~ent is 

reduced to .02 in view of successfu l compl etion of t h e f irst 

full construction season and satisfactory progress on t h e · 

gas processing plant. Major technical and regulatory prob-

lems hav e not surfaced, or if t h ey have, the Project has 

passed the point ·of abandonment sav e for the gravest of 

unforeseeable circumstances. For Profile 2, 1983 is the 

first construction year, wherein the risks parallel those 

reflected in the other scenario one y ear earlier. 

1984. The probability of abandonment is reduced to 

.01 for Profile 1, with construction to be completed by 

y ear-end. Profile 2 has a risk of abandonment of .02. 

i985. In 1985 Project construction has been completed 

under Profile 1. The probability of abandonment in Profile 2 

is reduced to .01 as completion of construction is anticipated 

by year-end. 

In ~~e next section, the compensation necessary to 

induce investors to assume these risk. profiles will be deter-

mined; and the corresponding Project Risk Premium will be 

calculated. 

b. Determination of Comoensation for Risk 

Equity investors in a typical. lower-48 regulated pipe-

line do not assume risks of the magnitude and consequences 

associated with ANGTS. Thei~ equity investment therefore 

earns a "normal" rate of return on the actual rate base 

_;~g :_: 
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accumulated during construction after adjustment for 

~IUDC (RB) . In contrast, equity · investors in ANGTS assume 

unusual risk that their investments will be lost. 

The IROR mechanism established by FERC recognizes 

that equity investors must be compensated for these risk s 

by incorporating a Project Risk Premium. This Project 

Risk Premium, in conjunction with the Operation Phase Rate 

and the IROR risk premium, forms th~ basis for the incen-

tive rate which is used to calculate a rate base adj ustment 

intended to compensate equity investors for risk. Unfor-

tunately, FERC has not suggested any method for directly 

estimating an appropriate Project Risk Premium rate that 

can be applied to the normal rate base for the hy pothetical 

25 year depreciation period. However, Order No. 17 suggests 

that a rate of approximately 2 percent is being considered. 

An alternative procedure to simply estimating the 

Project Risk Premium rate is to derive it after first 

estimating the appropriate risk adiusted rate base (RB.~ ). 

A hypothetical risk adjusted rate base can be easily 

calculated using standard probability theory to calculate 

the minimum adjustment to the rate base required in each 

year to fairly compensate a "risk neutral investor" for 

accepting the risk of Project abandonment.* Once the risk 

The analysis contained in this section i s based on t h e 
assumption ~~at equity investors are risk-neutral (as 
explained on the following page) . Because potential in
vestors for ANGTS are almost surelv risk averse, the 
risk premium rate developed must be considered to be the 
minimum acceptable rate. 
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adjusted rate base·is known, it is straightfor,.;ard rr.athe-

matics to derive the Project Risk Premium rate that 

should be used to adjust the normal (including AFUDCl 

rate base. 

This process is described in the following two 

sections: 

0 

0 

Estimate Risk Adjusted Rate Base 
Calculate the Risk Premi~~ Rate. 

(1) Risk Adjusted Rat~ Base 

Within the framework of traditional economics, it 

can be demonstrated that a risk neutral investor will be 

indifferent between committing funds to two projects with 

identical expected values over the same time period. Thus, 

a project with a known, certain return can be transformed 

ir.to a project with two possible outcomes described in 

probabilistic terms. For example, a risk neutral investor 

will be indifferent between investing $1 with a guaranteed 

1-year return of $1.10 and investing $1 with a 50% chance 

of no return and a 50% chance of receiving $2.20. Both 

investments have equal expected values of $1.10. 

Using this straightforward framework, the minim~~ 

appropriate risk adjusted rate base is estimated to be 

between 27 and 42 percent greater than the hypothetical · 

rate base that would include only AFU~~ at the normal· rate 

of return on lower-48 pipeline projects. These estimates 

depend on the P~oject Risk Profile described previously, 

the number of years in the Project's preconstruction and 

construction periods, and the percentage of total equity 

investment .in each year. 
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.. 
Prior to receipt of the unencumbered FERC certificate, 

only equity ·capital is expected to be expended on the 

Pro j ect. Thus, a relatively high percentage of total 

Project equity capital will have been committed during the 

Project's early years. Based on preliminary budget pro-

jections, and assuming completion of construction 

in 1984, the equity investment profile, expressed as a 

percent of total equity, is as follows: 

1978 1979 1980 19 81 1982 1983 1984 

8 8 11 13 20 20 20 

However, if the critical actions currently pending 

with the_government are not resolved in a time1y and 

responsive manner, it is likely that project completion 1.<1i l l 

be-delayed an additional year~-until 1985--resulting in an 

8-year preconstruction/construction period. The equity 

investment profile would be as follows: 

1978 1979 1980 1 9 81 1982 1983 19 8 4 19 8 5 

8 8 a- 10 12 1 8 18 18 

In eitper case, the "normal" rate base (including 

AFUDC at 15%) would be calculated by ~llowing an annual 

return of 15 percent* on the accumulating equity investment. 

* Fifteen Percent is consiaered to be t h e mini mum rat e of return 
that ·wouid be allowed for investment in a lower- 4 8 p ipelin e 
with a 75/25 debt to . equity ratio. See, for example, the dis
cussion by FERC's Alaskan De l egate on pages 20-21 of hi s report 
to the Commis_sion covering Tari f f and Operati on Phase Rate 
Issues (2/16/79). 
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with virtual certainty. In fact, 
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1s: i lower-48 pipeline project can earn 

has pointed out that: "Risk for 

1 is the result of certain events :;;a·· .. . 
r .realized rates of return to devi- -----· .. . 
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~ration Phase Rate Issues; 2/16/79). 

rs can recover their full capital 

turn even in the extremely unlikely 

'ipeline project is cancelled. This 

.rough adjust..."!lents to already out-

.ch are being depreciated with reve-

1tions. 

Alaskan, on the other hand, has no 

mechanism exists for recovery of 

: the equity .investment following 

~S. Thus a potential pipeline inves-

1 a certain return of capital with ' 

1 thereon fer a lower-48 pipeline 

~ent in the Alaskan project where 

~lly be negative. 

i risk-neutral investor contemplating 

1 ANGTS will · require a rate base pro-
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perio~ ·this would result in an equity rate base of $164.51 

for each $100 invested. The corresponding normal rate base 

for the 8-year project would be $177.24. 

Using the project risk profiles described in 

the previous section, together with the expenditure pre-

files, the minimum risk adjusted rate base (REA) is (al

culated for each year prior to completion of construction, 
. 

s~arting with the prior year's risk adjusted rate base and 

adding new equity additions at a "normal" rate of return 

(e.g., 15%). From this figure is subtracted the expected 

value of the capital recovered in the event of abandon~ent 

(Pt · ER), and ~~e remainder is divi&ed by the probability 

that the project will not be abandoned in that year. 

Thus: 

Where: 

:t:rnA . 

REA = RBN - (Pt . ER) 

l - pt 

= 

= 

= 

= 

The rate base at the end of each year 
that results from allowing only a normal 
(i.e., 15%) rate of return on the risk 
adjusted rate base (RB ) from the preceding 
year plus the equity i~vested in the current 
year. 

The rate base adjusted to include the 
minimum risk premium that would be required 
by a risk neutral investor. 

The equity recovered by investors in the 
event of project abarydonment. In the exam
ples, it is assumed that 50 percent of the 
actual investment would be recovered as 
permitted by FERC. 

The probability that the project will be 
abandoned during a given year t conditional 
on its survival through the preceding year. 
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s . : ing ·this equation for RBA each year yields 

a cumulative risk adjusted equity rate base of 

$208.74 for each $100 invested over a seven-year 

~reconstruction/construction period. The comparable 

eight-year period figure is $251.86. (See Exhibit 2) 

( 2) Risk Premium Rate 

Once the risk adjusted rate base is known, it is 

straightforward mathematics to calculate the risk premium 

rate that, when added to the Operating Phase Rate and the 

IROR risk premium, yields the Incentive Rate at the center 

point of the IROR Schedule. The formula is: 

-Risk Premium Rate 
.RBA 

= .2023 RB - .2023 

where: 

= The risk adjusted rate base 

RB = The normal rate base (wi~h ~~UDC) 

.. 2023 =A constant, which depends on the · number of 

years in the aepreciation schedule (assu.-ned to 

be 25), and the appropriate discount rate 

(assumed to be 15%). 

Applying this formula to the normal and risk adjusted 

rate bases, illustrated in Exhibi~ 2, yields a minimum risk 

premi"um rate of 5. 4% for Profile 1 and 8 . • 5% for Profile 2. 

(See E:xhibit 3· for an example calculation which replicates 

t.!:l.e mathematic;; used in Table 1 of-PERC's 0rder No. 17.) 

These rates would be used with the Operating Phase Rate 

and the IROR risk premium to determine the incentive rate 

· ..... r. 
.... 

.. . 
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of return at the centerpoint of the IROR schedule. 

(Assuming a 15~ Operating Phase Rate and no IROR risk 

·premium, these risk premium rates are equivalent to 

rates of 22.2% and 24.0% respectively, applied solelv 

during the period - of construction.) 

In contrast to the assumed risk-neutral investor 

herein, if an accurate representation of the degree of 

risk aversion typical to a potential equity investor in 

'the ANGTS could be developed, a fair risk premium* would be 

significantly higher than the rates developed in this 

illustration. - This fact was recently highlighted by the 

Alaskan Delegate in his Tariff and Ooeration Phase Rate 

Issues report: 

It is generally recognized that some compensa-

tion to investors should be given for greater 

variance in rates of return even though th~ 

realized rate is just as likely to be above 

tne allowed rate as below it. In other words, 

investors prefer a ~ertain return rather than 

a return tnat could fluctuate both up and 

down: (pp.lS-16) 

In fact, _ th~ term "risk premium" as used throughout this paper 
is misleading because the illustrated procedure, in reality, 
establishes only a "fair bet" situation. A true risk pre
mium above the calculated "risk premium rates" would be 
necessary to compensate risk-averse investors for assuu.ing 
the risk arising from the variance in the rate of return 
(including the potential for a negative rate ·of return -
which would result from project abandonment ) . 

::=:: ::.:1.:::::: . 

___ ._.._._._-.-~:::.-:: 
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Thus, considering both risk aversion and the spread 

of rates that exists because of uncertainty over pro j ect 

timing (i.e., the seven- or eight-year preconstruction/ 

construction period), FERC should consider establishing 

a risk · prerniurn rate significantly exceeding fi v e percent 

to provide adequate risk compensation. 

!'::::, .. .- ,', f'''''''[ -' g;;;;;; ·. 
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Exhibit 3. 

Examnle of One-Time Ad"usL~ent Procedure 
for ~100 of equity investment) 

·Return ~n 
Equity~ 

Total!/ Retur~ 11 
(Nonincentive Rate: 

Total-~/ 
Discounted 

Year of Eau~tv- 20.4%) (15% Discount 

1 $ 6.58 $ 33.62 · $ 40.20 $ 34.96 
2 6.58 32.28 38.86 29.38 
3 6.58 30.93 37.51 24.67 
4 6.58 29.59 36.17 20.68 
5 6.58 28.24 34.82 17.31 
6 6.58 26.90 33.48 14.47 
7 6.58 25.55 32.13 12.08 
8 6.58 24.21 30.79 10.07 
9 6.58 22.86 29.44 8. 37 
10 6.58 21.52 28.10 6.95 
11 6.58 20.17 26.75 5.75 
12 6.58 18.83 25.41 4.75 
13 6.58 1.7. 48 24.06 3.91 
14 6.58 16.14 22.72 3.21 
15 6.58 14.79 21.38 2.63 
16 6.58 13.45 20.03 2.14 
17 6. sa· 12.10 18.69 l. 74 
;1.9 6.58 10.76 17.34 1. 40 
19 6:s8 9. 41 16.00 1.12 
20 . 6. 58 8.07 14.65 . 90 
21 6.58 6. 72 13.31 • 71 
22 6.58 5.38 11.96 .55 
23 6.58 4.03 10.62 . 43 
24 6.58 2.69 9.27 .32 
25 .6. 58 "1. 34 7.93 .2 4 

~164.50 ~437.11 ~601. 62 $208.74 

!/Retur~ of $100 actual equity investment, plus AFUDC at 15%, depr~~ 
ciated over 25 year~ (see Exhibit 2, Row 2). 

Rate) 

~/The nonincentive rate multiplied by the non-depreciated equity outstanding 
during the year. ·The nonincentive rate equals the operating rate (e.g., 
15%) plus the risk premium rate (e.g., 5.44%). 

lis~~ of two precedi~g c~l~s. This column replicates the nominal cash 
flow that would occur each year if the equity rate base was $164.50, 
~~e operating rate 15% and the-risk premi~~ 5.4%. 

!/The hypothetical total ret'l,lrn_ (column. 3} discounted to ~he start of year 
one using ~~e formula [return/(1 + .lS)~J where i equals the year of the 
return. The s~~ of_this column represents ~~e equity rate base that would 
be allowed-if FERC establishes a 5.4% project risk premium (see Exhibit 2, 
Risk Profile Case 1). This risk adjusted equity. rate base would then be 
permitted .. to earn an ocerating rate of return as established bv FERC using 
traditional procedures: -

• 
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APPENDIX A 

· FINANCIAL PERSPECTIVE 

ON PRECERTIFICATION ~~D CONSTRUCTION PHASE RISKS 

At the outset, two observations are in order. First , 

in calculating the appropriate amount of risk premi~ , it is 

crucial to recognize that the premium must reflect not the 

assessment of precertification and construction ris ks t~at 

an _engineer or academician would make, but rather the risk 

evaluations of investors confronted with a variety of invest-

ment opportunities that are much more conventional in size and 

complexity than the Project, and, more importantly, enjoy 

fundamentally superior risk/reward relationships. !n t he 

latter regard, · it cannot be overemphasized that to compete 

for capital the Project must overcome the handicap of offering 

only a regulated return, in exchange for the ass~~ption of the 

truly entrepreneurial risk that the Project may never be 

completed and the invested capital lost. · The limitation on 

the Proj~ct's return will cause prospective investors to be 

considerably more risk averse in their evaluation than might 

otherwise be the case. 

Second, the amount of · the risk premium significantly-

will affect evaluations of the Project by institutional · 

lenders. While the risk premium will not directly compensate 

lenders,· it largely will determine the cap~ci ty of the Pro-

ject to raise equity and will thereby influence the willingness 

of lenders to assume construction risk.* Lender decisions will 

•rnsti~utional lenders, who rarely assume project construction risk , 
will be asked· to assume ANGTS construction risk to virtually the 
same extent as equity investors. If the Project is abandoned prior. 
to completion, only a small portion of the funds expended will be 

·recoverable through liquidation . Consequently , debtholder seniority 
over equity investors is practically meaningless. 

c 
~~\\~)-\~~: 
c~?~'H. 

~f~i,~:f~:. 
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be influeL~ed by the capacity of the Project to attract 

equity because: 

(a) They will not commit to fund a pool of construe-

tion capital unless the equity funds that will 

be expended first have been precommitted. 

(b) Regardless of the size of the initial construe-

tion capital pool, lenders must be convinced that 

if the pool is exhausted, the Project can offer 

a high enough return to attract completion capital 

from equity investors who did not participate in 

the initial financing. 

This brief financial perspective examines the likely views of 

potential equity investors on Project risks during the precer-

tification and construction phases. These views underline 

the need for a Project Risk Premium which fully compensates 

equity investors for the risks which must be assumed prior to 

Project completion and operation. 

a. Prece~tification Phase 

From a financing standpoint, the most crucial stage of 

the Project unquestionably - is. the period prior to receipt of 

a final FERC certificate and the commitment of construction 

capital. During this .time, it will be necessary to build 

Project momentum and attract several hundred million dollars 

of equity capital to fund precertification activities and thereby. 

maintain the Project's construction schedule. This must 

be accompl.ished despite the fact that the concerns of potential 

i equity investors--that construction financing for the Project 

) 
will not be forthcoming--will reach a pessimistic peak during 
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the precertification phase . 

In evaluating the risk tha~ the Project will not receive 

the required construction financing co~uitments, potential 

equity investors will consider that capital markets already 

perceive technological, regulatory and economic problems to be 

so vast and complex as to approach unmanageability in the con-

text·of conventional risk/reward analysis. These problems 

include the following: 

(a) The very size of .~GTS, the largest private 

(b) 

financing ever undertaken, generates skepticism 

in the financial co~uunity. ANGTS' capital require-

ments would make it one of the ten largest indus-

trial corporations in America.* 

The current economic climate is very unfavorable, 

making it more difficult to raise the necessary 

capital: 

(1) Interest rates are approaching a new 
all-time high, reflecting fierce 
competition for capital which will con
tinue to be exacerbated by forthcoming 
Federal budget deficits. 

(2) Concern over domestic inflation and the 
strenath pf the dollar have imoaired the 
comoetitiveness of dollar-deno~inated 
returns in world capital markets. 

(3) The consensus among aconomists is that 
the United. States faces an impending 
recession. 

(c) The spectre of T.~PS· delays, cost overruns, and 

regulatory, engineering and administrative problems 

See, Fortune May 8, 1978, p . 240. 
········· ···-:.:·:.·;:-:.::·.: · 
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never can be removed completely from the investment 

community's assessment of the Project risks. 

(d) The publicity afforded the current lower-48 gas 

glut, new sources of gas in Canada and Mexico, and 

exotic (and as yet technologically or economically 

infeasible) domestic alternatives has caused some 

doubt in financial circles that Alaska gas will be 

marketable. 

Ce l Most importantly, the year-long delay in the passage 

of the 1978 energy legislation and the perceived 

absence of recognition by Federal agencies of the 

Project's need for timely and constructive regu-

latory rulings have fundamentally undermined the 

central premise of the Project's financing plan--

that the Project will be the beneficiary of a uni~ue 

cooperative effort between the Federal government 

and the Project sponsors. The sensitivity of 

equity contributors to this consideration was 

highlighted by the decision of the existing partners 

in the Alaskan Northwest Natural Gas Transportation 

Company, the Project's owner and operator, to re-

duce significantly their funding co~~itments for the 

first half of 1979, until a proper regulatory eli-

ma~e is established. 

Additional capital from the Project sponsors and, 

~ fortiori, outside equity sources, will be forthcoming only 
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if there emerges a demonstrable pattern of support for the 

Project from Federal regulatory agencies. Investor interest 

in the Project will increase with evidence of regulatory 

su~port in two important areas. First, there must ensue a 

pattern of timely and positive regulatory rulings on such 

issues as environmental and technical stipulations and the 

scope change and inflation adjustments in the IROR procedure. 

This will alleviate the existing open-ended character of the 

regulatory risk which currently threatens the Project's 

fi?anceability. Second, once ·this financeability risk has 

been reduced to assessable proportions, prospective precer-

tification equity investors must be ·offered a premium suffi-

~ient to induce them to bear that risk. The oremium must - . 
reflect the unprecedented degree, scope, and complexity of 

precertification phase"risks as well as the construction 

risks e'taluated in the following section. 

b. Construction Phase 

As has bee·n explained, once capital has been committed 

and buildlng gets underway, the risk of abandonment will be 

reduced significantly. Nonetheless, the Project will conti~ue 

to face a unique s'et of risks that could exhaust the Project's 

construction capital pool and jeopardize the marketability 

of Alaska . gas. Moreover, the threat of abandonment is 

multiplied. by .the Project's dependence on the completion of 

the other·segments of ANGTS and the fact that the price of 

Al~ska gas will reflect the costs of all segments of k~GTS. 

;:-:::::::::::.· . 

!: ·.::::::::: : 
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In sum, the r i sk of Project abandonment during t h e 

construction phase, while relatively less than that during 

the precertification phase, is perceived by the financial 

community as substantially more significant than the con- T 

struction risks of any lower-48 pipeline . 

................ .. .. ........ · - --· -····-··········· ·· ·· ············· ·-····· ············· ... _._._._._ ... _._._._·:::::::.:.::::::::::::::::::::::::::::.: ::::.::::::::::::::::::::.-.-.-::::::::::::::::;:::::::::::::::::::::::.:::::::::::: ::: ::::::::;:::::::: ::::: ::::: :::;:;;:;;:;: ::::::::;;;;;::;;;;;;;;;;;;;;;;;.,;;:::::::::. 
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Financing 

The attached report was prepared by Northwest Alaskan Pipeline Company 
to support their position on the pipeline rate of return issues before 
the Federa 1 Energy Regula tory Commission. Its pul~pose is to assess the 
risks that will have to be accepted by investors in the Alas ka Natural 
Gas Pipeline Transportation System. Its findings are that these risks 
are extremely high, and that investors will have to be compensated for 
these risks with substantial premiums. · 

Overall, it is a remarkable document, reading in part like the prospectus 
for a krypton mine on the moon. For example, the table on page 24 shows 
that the probability of project abandonment during the period 1979 to 
1985 is between 53% and 60%.* 

The risk profiles which support this probability distribution are 
"based entirely on the combined assessments of the number of individuals 
either employed by or directly associated with the Northwest Alaskan 
Pipe 1 i ne Company. 1

' 

Attachment 

*These are the cumulative probabilities of the pipeline failing v1ith in 
the seven years from 1979 to 1985. They are calculated by multiplying 
the probabi liti es of project survival in each year (1 minus the amounts 
listed on p. 24) and subtracting the result from l. The formula is: 

1 9 8 5 

P = l - [ IT ( l - Pn) ] 
n=I979 

\·:here: P = Th e probability of abandonment U.S. Do.f::hl.rtmfint of the In:crior 
during the period 1979-1985; and 

Pn= Proba bility of aband onme nt in 
the nth yea r. 


