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MEMORANDUM
TO: Power Committee
FROM: Wally Gibson

SUBJECT: Paper on Financial Assumptions for the Sixth Power Plan

There will be a presentation of the approach to financial assumptions, focusing particularly on
the discount rate, to be used in the Sixth Power Plan at the April Committee meeting. The
attached paper describes three main approaches to calculating discount rates in the economic
literature, describes the approaches the Council has used in past power plans and recommends an
approach for the Sixth Power Plan.

That recommended approach is the same as that used in the Fifth Plan, with a modification of the
calculation to account for factors not called out in the Fifth Plan. Where the Fifth Plan focused
on three types of utilities serving end users (Municipals/PUDs, Co-ops, and I0Us) as the
resource decision makers, the recommended approach adds Bonneville, for that share of public
agency new load that will stay with Bonneville, and residential and business consumers, for that
share of the new conservation that is not funded by utilities.

The paper also develops values to be used in the calculation, based on two sets of inputs. The
first is a forecast of certain financial variables by a national macroeconomic forecasting firm,
Global Insights. The second is a set of assumptions about how resources will be acquired in the
future. A range of variation for the effect of these assumptions is described and a discount rate
to be used in the Sixth Power Plan is recommended based on that forecast and range. The
recommended value, five percent in real terms, is higher than that used in the Fifth Plan, four
percent in real terms, because of the different shares of decision makers described in the previous
paragraph, and because the underlying real interest rates in the new forecast are somewhat higher
than those in the forecast used for the previous plan.

The staff is proposing that this paper be posted and any individual comments be addressed as
they are made, rather than putting it out for formal public comment and adoption. The reason is
that it continues to recommend an approach that was widely (though not universally) supported
during the public comment on the Fifth Power Plan, and the number that is recommended is not
dramatically different than the number that was used in the Fifth Power Plan. The Staff will be
looking for direction from the Committee on this question.
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FINANCIAL ASSUMPTIONS AND DISCOUNT
RATE FOR THE SIXTH POWER PLAN

When Albert Einstein died, he met three people in the queue outside the Pearly
Gates. To pass the time, he asked them their 1Qs. The first replied “170.”
"Wonderful," exclaimed Einstein. "We can discuss the contribution made by
Ernest Rutherford to atomic physics and my theory of general relativity”. The
second answered ““140.” "Good," said Einstein. "I look forward to discussing
the issues of nuclear non-proliferation in the quest for world peace". The third
one mumbled ““80.” Einstein paused, and then asked, "So, what’s your forecast
for interest rates next year?"'!

INTRODUCTION AND SUMMARY

This paper recommends that the Council use a real discount rate of 5 percent for its analysis for
the upcoming power plan. This is based on mid-term forecasts of the cost of capital to the
entities or sectors examined. The sections below briefly review the need for a discount rate, the
various approaches that have been taken in the literature and relied upon by the Council in the
past, and the development of the specific values that are suggested to be used. The paper also
notes that, unlike other data in the power plan, which can be used directly by the various regional
entities responsible for meeting loads, the discount rate used in the Council’s analysis is a
composite rate that will not be directly applicable to most of these entities making resource
decisions. The approach to calculation of a discount rate is applicable, however.

The underlying financial assumptions will be updated before the final analysis for the draft
Power Plan, though they are not expected to significantly change the recommendation.

BACKGROUND

Investment analysis, such as that for the Council’s plan, typically has to compare projects with
different time patterns of costs. A conservation project or a wind turbine installation, for
example, is characterized by high fixed investment costs and low operating expenses. With
initial capital costs repaid over time, the time pattern of costs for this type of investment will
typically look generally flat over its lifetime. Contrast this with, for example, a combustion
turbine investment, where the bulk of the cost is in the fuel rather than the fixed cost. With any
escalation in real terms — above the general level of inflation — the biggest part of the lifetime
cost will come in future years.

The discount rate is a fundamental piece of the Council’s resource analysis for the power plan.
The discount rate is the piece that tells us the rate of time preference we are applying to the
analysis, that is, how much relative importance we give to costs and benefits in different years in
the future. The discount rate is used to convert future costs or benefits to their present value. A
higher discount rate reduces the importance of future effects more than a lower discount rate.

1 Adapted from JokeEc, the economist joke web site.
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All else equal, a higher discount rate would tend to value a combustion turbine over a wind
project, for example, by disproportionately reducing the higher fuel costs in future years. On the
other hand, a low discount rate would not reduce the effects of those future costs so much. A
discount rate of O percent for example, would treat effects in all years, whether next year or 30
years from now, the same in terms of their impact on the investment decision taken now.

This notion of time preference is not, however, an abstract preference for the short term versus
the long term. Time preference is directly tied to the concept of a market interest rate. Putting
aside questions of risk temporarily, a dollar to be paid next year is less of a burden than a dollar
this year. That is because one could invest less than a dollar today and, assuming sufficient
return on that investment, use the proceeds to pay the dollar cost next year.

From the other side, a dollar benefit this year is more valuable than the same dollar benefit next
year, because it can be turned into more than a dollar next year by investing it. The important
point here is that dollars at different times in the future are not directly comparable values; they
are apples and oranges. Applying a discount rate turns costs and benefits in different years into
comparable values. Because the Council’s analysis looks at annual cost streams of various
resource types, discounting is required in order to calculate and fairly compare total costs of
alternative policies.

Market interest rates embody the effect of everybody’s rates of time preference. Individuals and
businesses that value current consumption more than future consumption will tend to borrow,
and those that value future consumption more will save. The net effect of this supply and
demand for money is a major factor in setting the level of interest rates, as are the actions of the
Federal Reserve in setting the federal funds rate and influencing inflation expectations through
its actions on the aggregate money supply. Market interest rates also embody considerations of
uncertainty of repayment, inflation uncertainty, tax status, and liquidity, which together account
for most of the variations among observed interest rates.

Because of this overall relationship between rates of time preference and interest rates, the level
of the discount rate should be related to the level of interest rates. The difficulty is in
determining which interest rate is the appropriate one for the choices being made. There are
three general approaches in the literature that can be used for this choice, which can be described
as the regional consumer’s perspective, the corporate perspective and the national perspective.

Finally, risk and uncertainty in capital project evaluation is sometimes treated by modifying the
discount rate and sometimes by directly modifying the treatment of costs and benefits in the
analysis. There are theoretical arguments in the economic literature on all sides of these issues.
The Council’s analysis evaluates project risk and uncertainty explicitly and does not incorporate
it into the discount rate decision.

Regional Consumer’s Perspective

The regional consumer’s perspective looks at the after-income tax returns available to regional
consumers to determine their rate of time preference. This perspective bypasses considerations
of who, or what kind of entity, is making the investment decision and addresses the question for
whom the investment is ultimately being made, regional utility customers in this case. The
Council had taken this perspective in earlier plans and had examined a number of different kinds
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of interest rates that individuals earn or have to pay, ranging from savings accounts with negative
real after-tax returns, through mortgages and stock and bond market returns, to the cost of credit
card interest, which is quite high in real, after-tax terms. Generally, the Council had concluded
that mortgages and stock and bond investments best represented the household consumer’s rate
of time preference.

Corporate Perspective

The corporate perspective addresses the perspective of who, or what kind of entity, is making the
investment decision. It typically looks at a company’s weighted cost of capital, adjusted for the
deductibility of bond interest from corporate income taxes to the company, as the starting point
for choosing a discount rate to evaluate investment decisions. With this approach, we would use
a cost of capital roughly weighted by the types of financial entities represented by the utilities in
the region (municipally financed, treasury financed, taxable-market financed and equity
financed).

The literature on corporate investment decisions almost uniformly holds that the correct discount
rate is the firm’s tax-adjusted cost of capital. Broadly considered, this perspective uses the cost
of capital to the entity making the investment decision. While most of the literature focuses on
private corporate entities, this perspective is also applicable to entities with other forms of
ownership, as long as they are externally financed. Using the corporate cost of capital as the
discount rate will ensure that the decisions that are made maximize the value to the owners of the
firm. This argument would also apply to publicly owned entities without stockholders.

There is a second argument in favor of this perspective that would also apply for those entities
without stockholders or for those which have a focus on something other than owner wealth
maximization. This argument holds that the majority of the investment decisions in the U.S. are
made by private corporations that use this investment rule. To use another rule for a limited
sector of the economy would distort investment patterns in the overall economy, either over-
investing or under-investing, depending on whether the discount rate is lower or higher than
appropriate.

This is the perspective that has been adopted (implicitly or explicitly) by the region’s IOUs and
the utility commissions who regulate them. With this perspective, Bonneville would use its cost
of capital — treasury borrowing plus a markup — and the region’s publicly owned utilities would
use theirs — tax-exempt municipal bond borrowing. The Council uses the corporate perspective
in preparing forecasts of future generating resource development and power prices, under the
assumption that on-the-ground resource development decisions will be based on corporate
discount rates.

National or Social Perspective

There is a third perspective, which might be called the “national consumer’s” or the “social”
perspective. This is similar to the regional consumer’s perspective except that it looks at pre-tax
returns/costs rather than after-tax returns/costs. From an overall social perspective, income taxes
are a deliberately incurred device that, among other things, raises the cost of capital to
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individuals and most corporate entities.2 This is sometimes combined with the corporate
perspective in arguments that national government investments should adopt some form of the
private sector’s cost of capital as the discount rate, using, however, the pre-tax rather than the
tax-adjusted cost (as the firm itself would use).

Risk and Uncertainty Issues

As mentioned earlier, variations in risk and uncertainty account for a major part of the
differences among returns to various potential investments. It is important to try to capture these
elements of potential investments in the analysis in some manner, and at the same time, not
double count them by embodying them in both the discount rate and the rest of the analysis. The
Council’s resource analysis explicitly accounts for major uncertainties and risks, such as water
conditions, load growth uncertainty, fuel prices, power market prices, CO2 mitigation
requirements, and so forth.

RECOMMENDED APPROACH

In the Fifth Power Plan, the Council adopted the corporate perspective in setting the discount
rate. This paper is recommending that the Council continue to use the corporate perspective in
adopting a discount rate for use in the Sixth Power Plan. This approach is most frequently
recommended in the economic literature and is widely used in the electric industry, as well as in
other industries. It leads to a discount rate that aligns the decision about investing capital with
the interest rates and cost of that capital to the entity making the investment decision.

This paper recommends, however, that this approach be modified to include the effect of other
investment decision makers, end-use consumers, as appropriate for the decision in question,
rather than implicitly assuming that all decisions on resources are made by utilities. This will be
described further below.

It should be noted that, unlike much of the analysis and data provided by the Council in its plans,
which are directly useable by the entities acquiring resources, costs of capital and discount rates
derived from them are specific to each entity. A composite rate, such as this paper recommends
that the Council use, will not likely be appropriate for use by any particular utility, though the
Council’s approach to choosing a value should be useful and is recommended.

CONSIDERATIONS IN CHOOSING A SPECIFIC VALUE FOR
THE COUNCIL’S PLAN

This paper assumes that the plan will be completed in mid-late 2009, and that the period over
which it will be most relevant for decision making will be the succeeding five years, starting in
2010.

The approach in this paper builds on two sets of assumptions. The first is the relative shares of
future investment decisions made by different actors (BPA, publicly owned utilities, IOUs and
residential and business customers). The second is a set of forecast data developed by Global

2 This effect is partially mitigated by the reduction in income taxes afforded by the deductibility of interest
payments mentioned above. s
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Insight, a national economic consulting firm, whose forecasts are used for various purposes by
the Council.

The first set of assumptions looks at decision makers. Because the recommended approach looks
at investment decision makers, and because a significant fraction of the conservation resource is
expected to be paid for directly by consumers, we have made assumptions about the shares of the
ultimate portfolio that will be made up of generation and conservation and the shares of the
conservation decisions that will be made by consumers. Generation decisions will be made by
utilities; conservation investment decisions will be made both by utilities, through purchase or
rebate programs, and by consumers directly. An assumption has also been made about the share
of the public agencies’ new resource requirements that will be placed on Bonneville under the
new contracts. That share will be evaluated at a Bonneville discount rate.

Plausible changes from the reference assumptions would affect the ultimate discount rate
somewhat. Because of that both the reference assumptions and a range of assumption values
have been examined. Both are shown in Table 1 below. Moreover, the final calculated value,
described later, has been rounded rather than an attempt being made to capture unrealistic
precision.

Table 1
Reference

Entity or Item Share Range
BPA share of publics’ generation needs .20 .10-.30
Generation share of new resource .60 .50-.70
Conservation share of new resource .40 .50-.30
Utility share of conservation cost .60 .50-.70
Consumer share of conservation cost .40 .50-.30
Residential share of consumer conservation | .33 .30-.40
Business share of consumer conservation .67 .70-60

The second set of assumptions consists of cost of capital estimates for the various decision-
making entities described above. As noted, they are based on the most recent forecasts of
financial variables by Global Insight (these assumptions will be updated before the analysis for
the draft Power Plan). There are five basic inputs to the calculation from this forecast, all
averaged over the years 2010-14: GDP deflator, used to convert to real terms, and nominal 30
year Treasury bond rates, 30 year new conventional mortgage rates, long-term AAA rated
municipal bond rates and long-term Baa corporate bond rates. These values are shown in Table
2 below:

Table 2
Iltem 2010-14 Average
GDP deflator 2.02%
30 year Treasury 5.57%
30 year new conventional mortgage 6.95%
Long-term AAA municipal bond 5.22%
Long-term Baa corporate bond 7.32%
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The discount rates that are used for the three major categories of retail load-serving entities
(municipals/PUDs, coops and 10Us) are distinguished by their financing costs and estimates can
be derived from the above values.

Municipal utilities and public utility districts are assumed to be able to borrow at AAA municipal
bond rates, or 3.1 percent in real terms. Coops are able to finance at about 100 basis points
above Treasury rates, implying a rate of 6.6 percent or 4.5 percent in real terms. Bonneville
financing is about 90 basis points above Treasury rates for long-term borrowing, implying a rate
of 4.4 percent in real terms.

The discount rates used by regional 10Us in recent integrated resource plans ranged between
about 7.0 - 7.6 percent in nominal terms, or 5.0 - 5.2 in real terms, using the inflation rates
assumed in the various IRPs3. They represent the tax-adjusted weighted average cost of capital
(WACC) for the utilities and typically employ the allowed rate of return from the most recent
rate case. They are substantially higher than the other entities’ rates both because of the large
equity component in their capital structures and because their credit ratings on debt are relatively
weaker.

A composite value for the IOUs using the assumptions in this paper can be calculated using the
current cost of equity, roughly averaged from the data, and a cost of debt based on the forecast
cost of Baa debt, adjusted for its tax deductibility. This is necessary because the effective cost of
the debt is lower because it is deductable for corporate income tax purposes, just as home
mortgage debt is deductable for personal income tax purposes. This calculation would give 5.2
percent in real terms, similar to the range of values (5.0 - 5.2 percent) currently being used in the
integrated resource plans of several of the IOUs using their own calculations and forecasts of
inflation.

The approach for assessing decision making by consumers for the consumer-funded portion of
the conservation is similar, though it looks mostly at different data. DOE has recently
conducted a study on consumer discount rates# for the purpose of evaluating some proposed
national lighting standards. On the residential side, they looked at a range of assets and
borrowing sources available to individual consumers®, with the borrowing sources weighted by
their historic use, based on the Federal Reserve Board’s Survey of Consumer Finances over a
recent 15-year period. Using this historic data analysis, DOE calculated a real consumer
discount rate of 5.6 percent. (More details of this calculation are in Section 8.2.7.1 of the DOE
report cited in Footnote 4.)

The DOE calculation makes an adjustment for the tax deductibility of certain kinds of borrowing
(home equity loans) but does not make any adjustment for the tax effects on net returns from the
various asset classes it considers (savings accounts, CDs, mutual funds, etc.). This is important
because the returns to a consumer’s choice of an energy efficiency investment are not reduced by
taxes (i.e., they are equivalent to after-tax returns to a financial investment). Using the shares of
borrowing types and returns from the DOE historical data, as well as the implied average

3 To the extent they are explicit, the IOU IRPs use various inflation rates that are more or less different from the
assumption in this paper. Where the calculation is explicit, the recent IOU discount rates are reported as ranging
from 5.0 - 5.2 percent in real terms.

4 http://www.eere.energy.gov/buildings/appliance standards/residential/gs_fluorescent incandescent tsd.html
5 Similarly to the approach used by Council in earlier plans, when it took a region consumer’s perspectiyg st
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historical inflation rates from the DOE data, but adjusting the returns on investment assets by an
assumed 20 percent income tax rate, reduces the DOE-calculated real residential discount rate
from 5.6 percent to 3.9 percent. A range of values will be shown for the final calculation, as
displayed in Table 3 below.

The last item that needs to be calculated is the discount rate for business consumers. DOE also
estimated values for this, based on a different approach than they had used for residential
consumers. They used the Capital Asset Pricing Model, a widely used approach in financial
economics, to calculate the cost of equity for a large sample of commercial and industrial
companies. Using the same data base from which the companies were drawn, they extracted
estimates of cost of debt, debt/equity ratios and factors relevant to the calculation. Using an
estimate of long-term Treasury rates of 5.5 percent (almost identical to the Global Insight
forecast used here, 5.6 percent) and an inflation forecast of 2.3 percent (higher than that used
here, 2.0 percent) they derive real industrial and commercial discount rates of 7.5 and 7.3
percent, respectively. (More details are available in Section 8.2.7.2 of the DOE paper cited in
Footnote 4.)

In order to make the result somewhat more comparable to the calculations in this paper, the
values can be recalculated using the Global Insight forecast of inflation, which has the effect of
implying higher real interest rates. That calculation would yield industrial and commercial real
discount rates of 7.8 and 7.6 percent respectively. The DOE report is internally inconsistent as to
whether the debt cost that is weighted into the weighted average cost of capital is adjusted for tax
deductibility or not. Because of the relatively lower debt ratio (27 percent vs. approximately 50
percent for typical I0Us), this ambiguity has a relatively smaller effect than it would for an I0U.
This uncertainty is assumed to be covered by the use of the range of values displayed in Table 3
below.

Note that use of such a rate for business decisions implies relatively unlimited access to capital,
which is typically not the case. One approach to capital budgeting in the presence of limited
capital is to simply rank projects by net present values; another is to deliberately raise the
discount rate to ensure that only the projects that have the most immediate payoffs are pursued.
These potential actions can be captured using a higher discount rate for business decisions, in a
sensitivity analysis.

In addition to the range of values used for the decision-share assumptions, described earlier in
the paper, the recommendation for a discount rate to use in the Council’s analysis will be based
on a range of real discount rates for business and residential consumer decisions. The final set of
assumed values with their ranges is shown below in Table 3, which partly recapitulates Table 1.
The output of the spreadsheets for the reference and high and low assumption calculations are
reproduced in the Attachment. Note that in the calculation of the effect of the individual ranges,
the low end is driven by assumptions that drive the result low, which may not necessarily be the
low end of any particular range (sometimes the high assumption drives a lower discount rate),
and similarly for the high range calculation.
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Table 3

Entity or Item Value | Range
BPA share of publics’ generation needs .20 .10-.30
Generation share of new resource .60 .50-.70
Conservation share of new resource .40 .50-.30
Utility share of conservation cost .60 .50-.70
Consumer share of conservation cost .40 .50-.30
Residential share of consumer conservation | .33 .30-.40
Business share of consumer conservation .67 .70-60
Residential consumer real discount rate .039 .03-.05
Business consumer real discount rate .077 .07-.09
Real discount rate for plan .048 .046-.054

CONCL

USIONS

Taking account of the range of assumptions used, this paper recommends a real discount rate of
5 percent be used in the Council’s analysis. The Council expects that individual entities may
well have different values at the point at which they actually make investment decisions.
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Figure 1: Reference Assumptions

Weighted Discount Rate Based on Global Insight 4Q07 Forecasts

Gl 4Q07 Fcsts 2010-14 avgs

Consv Utility Res Regional
wtd Real Purchaser Respon Respon Load
Purchaser Disc Rate Disc Rate Weight Share Share Share
Muni 0.007 0.031 0.235 0.168 0.280 0.350
Co-op 0.003 0.045 0.067 0.048 0.080 0.100
[e]V] 0.024 0.052 0.462 0.330 0.550 0.550
BPA 0.003 0.044 0.076 0.054 0.090
Residen Cust 0.002 0.039 0.053 0.132
Business Cust 0.008 0.077 0.107 0.268
Wtd avg 0.048 1.000 1.000 1.000 1.000
Resource Cost % Purch Wts
BPA
Muni
10U WACC calc Gen Coop
Equity cost 0.11 [0]V]
Tax adj debt cost 0.0476
Debt ratio 0.5 Resource
WACC 0.07879 BPA
Real WACC 0.052 Utility<E Muni
\ Coop
Cons [o]V]

_» Residen
Consumer
Business

Weighted Discount Rate Based on Global Insight 4Q07 Forecasts

Figure 2: Assumptions that Drive Discount Rate Up

Consv Utility Res Regional
wtd Real Purchaser Respon Respon Load
Purchaser Disc Rate Disc Rate Weight Share Share Share
Muni 0.006 0.031 0.184 0.123 0.245 0.350
Co-op 0.002 0.045 0.053 0.035 0.070 0.100
[e]V] 0.022 0.052 0.413 0.275 0.550 0.550
BPA 0.004 0.044 0.101 0.068 0.135
Residen Cust 0.004 0.050 0.075 0.150
Business Cust 0.016 0.090 0.175 0.350
Wtd avg 0.054 1.000 1.000 1.000 1.000
Resource Cost % Purch Wts
BPA
Muni
10U WACC calc Gen Coop
Equity cost 0.11 [0]V]
Tax adj debt cost 0.0476
Debt ratio 0.5 Resource
WACC 0.07879 BPA
Real WACC 0.052 Utility<E Muni
\ Coop
Cons [o]V]
_» Residen
Consumer
Business
REV 4/8/08 9

GDP Deflator 0.0202
30 Yr Treasury 0.0557
30 Yr New Morgages 0.0695
AAA Munis 0.0522
Baa Corporate 0.0732
Other factors
BPA adder on 30 Yr Treasury 0.0090
Co-op adder on 30 Yr Treasury 0.0100
Tax-Adj Baa corp 0.0476
Assumptions
Corporate tax rate 0.35
Indivdividual tax rate 0.20
BPA share of publics' gen res respon 0.20
Gen share of future res 0.60
Consv share of future res (CALC) 0.40
Consumer share of consv cost 0.40
Residen sector share of consv 0.33
Business sector share of consv (CALC) 0.67
Residential real discount rate 0.039
Business real discount rate 0.077
Gl 4Q07 Fcsts 2010-14 avgs
GDP Deflator 0.0202
30 Yr Treasury 0.0557
30 Yr New Morgages 0.0695
AAA Munis 0.0522
Baa Corporate 0.0732
Other factors
BPA adder on 30 Yr Treasury 0.0090
Co-op adder on 30 Yr Treasury 0.0100
Tax-Adj Baa corp 0.0476
Assumptions
Corporate tax rate 0.35
Indivdividual tax rate 0.20
BPA share of publics' gen res respon 0.30
Gen share of future res 0.50
Consv share of future res (CALC) 0.50
Consumer share of consv cost 0.50
Residen sector share of consv 0.30
Business sector share of consv (CALC) 0.70
Residential real discount rate 0.050
Business real discount rate 0.090
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Weighted Discount Rate Based on Global Insight 4Q07 Forecasts

Figure 3: Assumptions that Drive Discount Rate Down

Gl 4Q07 Fcsts 2010-14 avgs

Consv Utility Res Regional
witd Real Purchaser Respon Respon Load
Purchaser Disc Rate Disc Rate Weight Share Share Share
Muni 0.009 0.031 0.287 0.221 0.315 0.350
Co-op 0.004 0.045 0.082 0.063 0.090 0.100
[o]V] 0.026 0.052 0.501 0.385 0.550 0.550
BPA 0.002 0.044 0.041 0.032 0.045
Residen Cust 0.001 0.030 0.036 0.120
Business Cust 0.004 0.070 0.054 0.180
Wtd avg 0.046 1.000 1.000 1.000 1.000
Resource Cost % Purch Wts
BPA
Muni
10U WACC calc Gen Coop
Equity cost 0.11 [e]V)
Tax adj debt cost 0.0476
Debt ratio 0.5 Resource
WACC 0.07879 BPA
Real WACC 0.052 Utility< Muni
Coop
Cons [o]V]

_» Residen
Consumer
Business
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GDP Deflator 0.0202
30 Yr Treasury 0.0557
30 Yr New Morgages 0.0695
AAA Munis 0.0522
Baa Corporate 0.0732
Other factors
BPA adder on 30 Yr Treasury 0.0090
Co-op adder on 30 Yr Treasury 0.0100
Tax-Adj Baa corp 0.0476
Assumptions
Corporate tax rate 0.35
Indivdividual tax rate 0.20
BPA share of publics' gen res respon 0.10
Gen share of future res 0.70
Consv share of future res (CALC) 0.30
Consumer share of consv cost 0.30
Residen sector share of consv 0.40
Business sector share of consv (CALC) 0.60
Residential real discount rate 0.030
Business real discount rate 0.070
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Financial Assumptions for the Sixth
Power Plan

Wally Gibson, NWPCC
Power Committee
Whitefish, Montana
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Overview

Financial assumptions

Discount rate — what is it?

Alternative ways of thinking about discount rate
® Recommended approach

® Calculation of recommended value

® Regional decision makers

® Range of values to look at

Northwest

=3 POWEr and _
Conservation
ow

Council




April 15, 2008

Financial Assumptions

® Costs of capital for various entities
® Equity cost for 10Us
® Bond costs for all entities
® Costs of the entities that develop the resources
® Discount rate
® Used to compare costs at different points in the future
® Net present value - summary cost number
® | evelize the net present value — summary number
* Used to adjust both future capital and operating costs
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Discount Rate

® Question: Choose to pay $100 today or $110 next year?
® Answer (rate of time preference) is based on interest rates
® Dollar invested now worth more in the future
® Terminology
® $100 = present value and $110 = future value
® 10% = discount rate — the rate that makes them equivalent
® At 8%, $100 today is $108 next year: prefer to pay $100 today

® At 12%, $100 today is $112 next year: prefer to pay $110 next
year

® Next slides: both resources have $1,500 present value and
$100 levelized cost
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Start with Series of Annual Costs

Annual

450
400 +— [ERes 1egGas

350 -— B Res 2 eg Consv
300 A
250
200 A
150
100
50 4

Undiscounted annual $

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Year
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Calculate Present Values and Add

Annual present value
discounted $

450
400
350
300
250
200
150
100

50

Present valued annual $: Sum = $1,500 for each at 10%

mRes 1 eg Gas

B Res 2 eg Consv

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Year
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Effect of Different Discount Rates

April 15, 2008

450
400
350
300
250
200
150
100

Effect of Discounting on Annual Cost

—o—Res 1 eg Gas
| |-ll=PV Res 1 at 10%

Pt

—A—PV Res 1 at 5%

3 4 5 6 7
Year

8 9 10 11 12 13 14 15

e Northwest
'OWEr and |
Conservation
Council

Alternative Ways of Thinking About
Discount Rates

® Three general perspectives
® Regional consumer’s perspective
® Corporate perspective
* National or social perspective

e Differ with regard to implied decision maker
® Do only consumers count or do intermediate entities like

utilities?

® Differ with regard to treatment of income taxes
® Take account of income taxes or not?

® Risk dealt with separately in Council analysis

April 15, 2008
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Regional Consumer’s Perspective

® |ooks only at the region’s consumers as the ultimate interests
at stake

* Residential and business purchasers of electricity

® Costs of capital and opportunity costs of purchases
(money not available for savings)

® Large range of alternatives possible for residential
consumers — credit cards to stock investments

® Does not take account of entity making investment decisions
* The perspective used in earlier power plans

3 Northwest
v l @‘ Power and _
Conservation
BOWER PLAN 9 Council
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Corporate Perspective

® Financial literature almost uniformly recommends corporate
perspective — even for not-for-profit entities

® Uses weighted after-tax cost of capital to the corporate entity

® Ensures consistency between evaluation of projects and
the cost of undertaking them

* After-tax — recognizes deductibility of debt for income
taxes reduces its effective cost (cf. mortgage deductibility)

® Widely used — 10Us, Bonneville, some public utilities, much of
rest of the economy

® Use of something else could distort overall decision
making in the economy

MORTHWEST
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National or Social Perspective

* Similar to regional consumer’s perspective
® But — looks at pre-tax rather than after-tax cost of capital

® Argues that income taxes are deliberately incurred and do
not matter on the national level
® Sometimes combined with corporate perspective to argue
that governments should use private sector cost of capital
(but pre-tax) rather than their own.

NORTHWEST .
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Recommended Perspective

* Modified corporate perspective — takes account of different
decision makers for different resources
® Income tax-adjusted cost of capital to entities making
decisions, including consumers
® Council adopted corporate perspective in Fifth Power Plan
® Recommendation adds to set of decision makers referred
to in Fifth Plan
® Adds residential and business consumers — decisions on
conservation actions not funded by utilities
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Calculation of Discount Rate — 1

* Based mostly on forecast of inflation and interest rates from
Global Insight — averaged over 2010-14 (Action Plan period)

* Will be updated once more before analysis for draft plan

® Set of assumptions about resource and decision-maker
shares

® Generation financed by utilities
® Uncertainty about share of publics’ load on BPA

® Conservation partly purchased by utilities, partly by
consumers

® Consumer share partly residential, partly business

NORTHWEST e Northwest
\"4 | AR Consivaion
ooyt 13 Council
April 15, 2008
Schematic of General Approach — Looking
at Decision Makers
Resource Cost % Purch Wts
BPA
Muni
Gen Coop
/ 10U
Resource
BPA
Uti|ity<£ Muni
\ Coop
Cons 10U
_» Residen
Consumer
Business
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Calculation of Discount Rate — 2

April 15, 2008

® Uncertainties in assumptions suggests using range of values
® Residential and business discount rate estimates from DOE

study

® Had to be adjusted to make income tax calculations and
inflation consistent with general approach and other

calculations

® Inconsistency in DOE report led to uncertainty

* Addressed with range of values also

® Caveat: Composite appropriate for Council Plan, individual
utilities recommended to use their own cost of capital

NORTHWEST e Northwest
\"4 | Conserition
ooyt 15 Council
April 15, 2008
Calculation of Discount Rate —
Recommend 5%0
Entity or Item Value | Range
BPA share of publics’ generation needs .20 .10-.30
Generation share of new resource .60 .50-.70
Conservation share of new resource .40 .50-.30
Utility share of conservation cost .60 .50-.70
Consumer share of conservation cost .40 .50-.30
Residential share of consumer conservation | .33 .30-.40
Business share of consumer conservation .67 .70-60
Residential consumer real discount rate .039 .03-.05
Business consumer real discount rate 077 .07-.09
Real discount rate for plan .048 .046-.054
HORTHWEST Northwest
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