‘ .

city-gate avoided cost WhICh :s used m thls analysus to’ evaluate benefrts of natural

gas savings.

Since the actual natural gas savings are not kriown in_advarice e commcn!y e

used approach is to calculate unit avoided cost Whick then could bg applied to the  ~ ~

particular physical gas savmgs in order to ‘evallate’ resulting’ benefrts However, one
cannot simply calculate a smgle avoided cost and assume that it represents the value
of all potential savings for two’ reasons (1) Avorded gas costs vary accordmg to the
shape and load factor of the reductron in sendout. This is to be expected since the
cost of providing service varies accordlng to the shape of the load being served and
the time of year (e.g. peak day, non-peak winter day, summer day). (2) Load
reductions caused by building code enhancement wili have different impacts on
different end uses {e.g. space and water heating) and it may vary by the type of
building. As a result, building code enhancement in dlfferent burldmgs will result in
load reductlons which differ |n shape and load factor.

Thus, to estrmate the value of potential natural gas savings, one needs to
calculate individual avoided cos'ts for a range of different types of ioad reductions, i.e.
various shapes and load factors One approach to these calculations wou!d be to
address each type of load reductlcn separately, cafculatmg reduction- specrflc avoided
costs for each possm!e type of load decrement. However, this would be very time-
consuming. ’

A second approach, thé one used here, is to estimate avoided costs for two
basic types .of load reduction::

® a peak ‘day reductnon/decrement case to estimate a peak day avoided
' cost;
] a non-peak day reductlon/decrement case to estlmate a non-peak

avoided cost?®.

Peak day avoided costs are based on the assumption that Ioad is reduced on
the peak day only, while off-peak avoided cost is based on the assumption that ioad
is evenly reduced in all days of the year excluding peak day Basnc avorded costs are
presented in Table 1l-11, on the following page. - -

These estimates of the Missou_ri avoided gas costs were prepared based on the
data from one of the largest Missouri utilities - Laclede Gas Company, which is
serving Northeastern part of the state, including St. Louis City and County.
Information on Laclede-Gas'Company was obtained from the Missouri Public Service™

Imtlally, the analysis considered winter non-peak and summer non-peak avoided costs separately. The

differential between them was neghgable in the original analysis, and we combined them inta one categ ory of non-
peak avoided costs.
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Comm(ssuon. Th|s mformatuon is representative for the whole state for the followmg

TEESOI’IS

, ALacIede Gas Company and Western Resources Company, which is
" . serving the Kansas City area, account for almost 85% of total gas

. supply in Missouri;

~ Average cost of gas supply for Lac!ede Gas and for Western Resources
are very close (within 1%}, Due to the lack of data, we were unable to

_ calculate avoided costs for Western Resources directly, but we expect
that resuits would not be significantly different,

——

|

: Table ll-11
‘3 BASIC AVOIDED COSTS OF NATURAL GAS
‘ (Nominal $MMbtu) :
T Peak Day Type Non-peak Type
Year Capacity | Commodity Total Capacify Commodity Total
_ Component Component Peak Component  Component Non-peak
1995 $74. 38 . %273 $77.10 $0.00 - - $2.73 $2.73
1996 ' $74. 38 $2.78 $7716 | $0.00 $2.78 $2.78
1897 $74.38 - $284 _  $77.21 $0.00 $284 $2.84
1998 $74. 33‘ $2.89 $77.27 $0.00 $289 $2.89
1999 $74 33* $2.95 $77.33 $0.00 $2.95 $2.95
2000 $74. 33f $3.01 $77.39 $0.00 $3.01 $3.01
2001 | $74.38, ‘, $3.14 - $77.52 $0.00 $314 . $3.14
2002 $74.38; $3.28 $77.66 $0.00 $3.28 - $328
2003 $74.38' . $3.43 $77.80 $0.00 $3.43 $3.43
- 2004 - $74.38 © $3.58° © §77.96 " $0.00 $3.58  $3.58
2005 $74.38 \" $3.75 $78.12 $0.00 $3.75 $3.75
2006 $74.38 | $3.85 $78.23 $0.00 $3.85 $3.85
2007 §7438  $3.96 $78.33 $0.00 $3.96 $3.96
2008 §74.38 | $4.07 $78.45 $0.00 $407 | $4.07
2008 $74.38 | $4.18 . $78.56 $0.00 $418 . $4.18
2010 © $74.38 ! $4.30 $78.68 $0.00 $430 $4.30
2011 $7438 1  $4.43 $78.80 $0.00 .. . $443 . 8443
2012 $74.38 ‘ T $4.55 $78.93 $0.00 $4.55 $4.55
2013 $74.38 | - $4.68 $79.06 $0.00 $4.68 a.siﬂ
2014 $74.38 [ $4.82 _$79.19 $0.00 $4.82 $4.82
Levelized Values (1993$/MMbtu) @ nominal discount rate of: 6.60%
. 85-14 ... . $74.38 - $3.43 - $77.80 $0.00 - -$343 - $343

B
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(Envirgrimental Benefi

ig Code Improvéments
Electricify - The consumption of electri

of environmental impacts, These impacts are so

externalities, Because theyaré’not generally. included irrthe prices pai

in recent years, erergy plannérs and ‘fegulators ‘have ‘begun 10, ta

city and natural'g

. . T - . ey J .- VT . [ -

environmental impacts. in’ enﬁe;gy;,;esou_rce-Ndecisjons., Monetary values of these -
environmental - impacts have' been ‘developed to reniable planners to compare
environmental impacts with direct eco rnomic impacts, Using’ dollars'as a consistent

unit of measurement. In this way, it is possible t ’cqmpar‘_e:qhtior'isffﬁét have both
N "g:a;\; -

different direct economic costs and’ different envirorimental impacts. ™

A variety of techniques[,haVe“been,déveloped to estimate monetary values of
environmental impacts.?® The two most frequently used techniques for estimating
environmental externalities forfie'_lectri_ci'_cy resources are the direct cost approach and
the control cost ar}proach. The direct cost approach assigns a monetary value to
environmental goods, such as trees, fish and recreational parks, based on the market
value of those goods. The control cost. approach assigns. a mqn,egé_ry value to
pollutants, such as carbon dioxide (CO}). sulphur dioxide (SO,) and nitrous oxides
{NO,), based on the costs required to abate those pollutants. For pollutants such as
S0, and NOy, control technologies, such as scrubbers and selective catalytic
reduction, are often used to represent the control costs. For CO,, control costs are
based on the costs of planting trees to act as carbon ‘sinks, thereby offsetting the

_effects of CO, emissions. Both the control cost and direct techniques have resulted

in a wide range of estimates of environmental externalities.

For the purposes of ihis analysis, the monetary ivalues of environmental
externalities are derived using the control cost technique. This approach is preferable
to the damage cost approach, because of the many uncertainties inherent in the
damage cost approach at this time. ‘The control costs for non-greenhouse gases are
based on analysis of existing and/or emerging air quality regulations.: The costs for

_greenhouse gases were derived from éstimates of the: cost of planting trees as a

carbon sink. The monetary va]t;es used in this analysis are presented in Tabie H-12,

‘ on the following page. These S/alue's' were adopted by the Massachusetts Department’
- of Public Utilities for electric utility integrated resource planning (MDPU 1993). -

29 See EIERA, Missouri Statewide Energy Study, Volume IV, May' 1982, for an overview of environmental
impacts of energy consumption and monetary values for these impacts.
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The air emiseions presented in Table I-13 are primarily responsible for global
warming, acid rain, 'grcund level ozone, and other impacts that affect the environment

and human health While there are a variety of additional environmental impacts .

‘associated wnth energy consurnption, we have not included them in our analysis here.
L

The envnronmental nmpacts of the bundmg improvements have been estimated

_using a similar appfoach as the direct economic impacts. Monetized Environmental
Costs have been estimated by first applying the monetary values presented in Table
- Hl-13 to emission factors (in tons/mmbtu) which are representative of the avoided
power plants in MiSSDUH (UCS 1992). This results in avoided environmental costs,
in $/mmbtu, which are then applied to heat rates which are also representative of the
avoided power plants (EE! 1993; EPRI TAG 1993). This provides avoided
environmental costs, in dollars per megawatt hour of electncnty {$/mwh), which can
be added to the avmded energy costs.

In develpping,‘- avoided energy costs, the assumption is that certain marginal
generation facilities 'would operate less, as a result of the building code standards.
The avoided envnronmental costs used are based on those poilutants that would be
"~ avoided as a result of lower operation of these same facilities. Therefore, from 1995

through 1989, the code improvements are assumed to displace emissions from .

existing coal plants, and after 1999 the emissions from the new combined cycle are
assumed to be d:spiaced As a result, there is a significant drop in the avoided
externality costs in 2000, when the avoided emissions switch from existing coal
facilities to a cleaner, more efficient combined cycle plant. This decrease in

__.environmental externahty costs coincides with. the mcrease in cap;tal and energy.
N costs of the combmed cycle plant.

The resulting avouded environmental costs of electricity generation in Missouri
are presented in Table llI-13, on the following page. These costs ¢an then be added
L .
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N I T Tablo 12 . " "
i MONErARY VALUES OF AIR EMISSIONS , . ‘
Pollutant 2 ': T : : Munstary Values (1992-$Imnl
Niragen Oxides INO)  ~ T oo - $7,200
Sulphur Dioxide (sozp_ _ 131,700
Carbon Dmx:de lCO,) ' : ‘ o ‘ $2.4. -
Methane (CH,.} - T _ - | ) _ $240 {
[ carbon (coy ' | N | $960
| Total S Suspended Partlculates (TSP} ) ' : $4,400
[LVolatile Organic Compounds (VOC) $5,900



costs per unit of electricity generation.

. Table ill-13
MONETIZED ENWRONMENTAL COSTS
OF ELECTRIGITY AND NATURAL GAS PRODUC'HON IN MISSOURI

Ysar Elactncltv

a ($/mwh) -
1995 59.7
1996 61.8
1997 63.9
1998 862
1999 © 68.5
2000 19.5
2001 20.2
2002 20.9
2003 . 21.6
2004 - ’ 22.3
2005 - i .23
2006 : 123.9
2007 24.8
2008 g 25.6
2009 - 26.5
2010 27.5
2011 ! 28.4
2012 . 29.4
2013 30.4
2014 31.5

. 51‘

Natural Gas End Use Consumptlon Consumption of natural gas in ap phances :
also results in ehvironmental impacts. ‘The primary environmental impacts are due to
emissions of the same pollutarits that are released from fossil-fuel power plants.

Therefore, estimated avoided environmental costs of end-use natural gas
consumption based on the same pollutants and monetary values presented in Table
HI-12. These values in ($/ton) are applied to emission factors (in Ib/mmbtu) to
determine an avoided. cost (in $/mmbtu) ‘The emission factors used in our analysis-
are based on average emxss;on factors of residential and commercial space and water .
heating gas appluances (UCS 1992)
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"The resultmg monetlzed environmental costs of natural gas end-use
consumption in M;ssoun are 'presented in Table I-13. These costs can then be added

- to the direct avmded costs of natural gas, 10 determme the total ”soc:etal" avoided
costs per umt of gas :

: Net Economic and Environmental Impact

- As . descnbed above, thls analysis models the impact of building effrcuency
improvements tmpiemented during the six years from 1995 through 2000. In order
to capture the !ong term benefits of the building efflcsency improvements, it is
necessary to- account for the energy savings which will continue to accrue after
2000, from those measures that were implemented from 1895 through 2000.
Therefore, it is assumed that the energy savings achieved in 2000 will continue to
occur through the remamder of the study period, A twenty-year study period was
selected for this impact analysis, even though much of the energy savings will
continue to occur after twenty years. We see this as a conservative assumption in

the methodology. The costs of implementing these measures, however, are incurred
during the 1995 through 2000 period only.

. The benefits of the building efﬁcaency 1mprovements can be derived by simply
multlplymg the avouded costs by the estimated electricity and gas savings. The
results are provnded in Table Il-14, which presents the reduction in electricity and
natural gas costs, in nominal dollars, for the twenty-year study period. The
environmental beneifits of the building code improvements are presented separately,
and then are added to the direct economic benefits to determine the total benefits in
terms of dollars. Table lll-14, on the following 3 pages, provides a summary of
results for the EPAct Standard, Enhanced Case and Resource Case. |
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: ' Tahle III-14 ; S
ECONOMIC AND ENV!RONMENTAL BENEFITS OF EFFICIENCY IMPROVEMENTS
1 EPAct Standard Casa -
5 age 1 of 3 T '
_ Amounts are $M|Il|on. Annual f‘ gures are, ln ommal doliars. Cumulaﬂve Present Values ( CPV) are

iR 1993 present va!ue dollars Dlscount ﬁate :s 6 6%

Py ey

'Natural Gas End Use

$58.5 $41.2

- 3$100.7

$47 3

$130

$54.3

K Electnc Electricity

S S . & gas

Year | Energy ‘;Capééi{; . Eﬁ'eréyh'.{ ’ " Exter- ;Tc}td ,. wE'_('_:ia's o ':Exter- Total Total
: o & pality Electric " ‘nality - Gas Benefits

.. Copacity . B

1995  $0.4 00 $0.4 K $21. -§1.5 308 1 $2.3 $4.4
1996  $0.8 $0.0° 50, a $3.5 4.3 831 $1.6 [ $4.8 $9.1
1997  $1.3 $0.0 $1.3 .: | #75:.4 $8.7 %49 525 1§75 $14.2
1998  $1.9 $2.3 41’ 875 8117 . 6.9 335  $104 $22.1
1999  $2.5 529 $5.4 ;898 . $152  $80  saB $137 $28.9
2000 $5.1 5.4 81080 $34 4139 §11.6 857 $17.3 6312
2001 $55 . $55.  $11.0. $35. $145  $124 453 . $183 $32.8
2002 $60  $56 $11.6°- $36  $152  $133  $6.1 - $19.4 6345
2003  $6.5 5.6  $12.1 $3.7  $15.9  $14.2. 863  $20.5 $36.4
2004  $7.0 5.7 s127 $3.9 - 41667 $152 365  $21.8 $38.4
2005 47.6 $5.8 $13.4 . $40 $17.4  $16.4  $6.7  $23.1 $40.5
2006  $8.2 5.8 . $141  $42 . $18.2 81733 $7.0 243 s425
2007  $89  $6.0  $14.8  $43  $19.1  $183  §7.2  $265  $447
2008  $9.6 6.1 $157  s4.4 -. $20.1 © $19.4  $75  $26.9 $47.0
2008 $104 . $62  $165  $46  $21.1 4208 877 8283 $49.4
2010 $11.2 se.:f, 8175 $48  $22.2 ‘321 3.".‘. $8.0  $29.8 $52.0
2011 $12.1 $6.4 - $18.5 $4.9 $23.4  $23.0- - '$8.3  $31.3 $54.8
2012 $131  $65  $19.8° 851 s247 "'s244_:'-":f'_$'é.§ Ts330 8577
2013 $14.2.° $6.6  $208  $53  $26.1  $259 989  $348  $60.8
2014 $15.3 $6.7  $22.1 $5.56  $27.5  $27.4 ($9.2  §36.6 $64.1
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ot " Table M-14 ' o oS
ENTAL BENEFITS OF EFFICIENCY IMPROVEMENTS
'+ Enhanced Case - '
‘._Page 20f3 : :
Amounts are $M|Il|on Annual i gures are in nominal dollars. Cumulatwe Present ) Values ( CPV) are
© 1 in1993 present valle dollars Discount Rate is 6.6 o A EL

Ecouoa)lic AND ENVIRO

ij ' Hectric o Natural Gas End-Use : élél:tricity
i : : L ) & pgas
Year | Energy Capacity Energy . Exter-  Total Gas . Total
1 & nality - Electric : Benefits
P Capacity
“ 1995  §1.5 $0.0 $1.5 $6.6 $8.1 $3.3  $1.6 . $4.9 $13.0
1996 $3.2 "so 0 $3.2 5136  $16.8 $6.7 $3.2°  $9.9 $26.7
1997 $5.0 so 0 $5.0  $21.2  $26.2  $10.6 $4.9  $165 $41.7
1998 $7.3 sln 8 $19.0  $295  $48.6 $149  $6.8  $21.7  $70.3
1999 $8.7  $15.0  $247  $38.4  $63.1 $196  $8.9  $285  $91.6
2000 $20.1 sf‘_27.a $47.9  $13.2  $61.1  $247 $35.7 $96.8

. $37.8 . $101.4
‘ $40.0 . $106.1
$42.3  $111.2

2001 $21.7  $282  $49.9  $137 $636  $264
2002 §23.4 s‘éas $52.0  $14.1  $66.1  $28.2
2003 $25.3 szs 0  $543  $146  $68.9  $30.1.
2004 . $27.4 $294 $56.8 - $15.1  $71.9  $32.2
: $59.4  $157  $75.1  $34.4
2006 $32.0 .s§o.3 $62.3  $162  $785  $36.4
2007 $346  $30.8  $65.4  $168  $822  $38.4
2008 $37.4 s:-%tz $68.6  $17.4  $86.0 © $40.6
2009 $405  $31.7  §72.2  $180  $902 $42.9  $15
2010 $43.8 $323  $76.1  $186 9947  $45.4 .
2011 - $47.4 saza $80.2  $193 - $905  $48.0. .
5012" - $51.2 - s333 $84.5 $19.9 $104.4 550.3._“_'1"'
2013 $55.4 s339 §89.3  $20.6 $109.9  $53.8
2014 $59.8 8345 944  $21.4 $115.8  $56.0 $17.9  §748  $190.6

$449 ~ $116.8
§47.6  $122.8
$50.0  $128.5
s52.4 31346
$65.1  $141.1
0. $57.8  $148.1
$61.0 $155.7 FJ.
641 51638
“eers  si7ref
5711 $181.0

N
[=]
Q
(4]
. o
N
W
)]
hid
Ny
w
©

CPV _ $2325 $2120 $4445  $184.8 $629.4 $274.0 $105.6 $379.6 &1,009.0
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ECONOMIC AND ENVIRONMENTAL BENEFITS OF EFFICIENCY IMPROVEMENTS

8

Table I-14

" Resource Case.
" Page 30f 3

Amounts are $M|Ihon.‘ Annual ﬁgures are in nominai dol!ars. Cumulatwe Present Values { CPV) are
+in 1993 present value dollars. Discount Rate is 6.6%,

7 Beeti Natural Gas End-Use Electricity

R i - & gas
Year Energy'rlr-_Ca;iza:E:_ity. 'Enefgif Exter- Tota! Gas  Exter- Total Total

' ' C &0 nality Eléctric nality = Gas Benefits

. i Capacm/ . . .
1995 521 800 sa1 sa1  s112  se2  s1s  se1 173
1996 $44  '50.0 s4;,'4 $18.8  $23.2  $8.8  $4.0 $12.8 $36.0
1997 369, 300 $6.9  $202  $364  $13.8 861  $19.8 $56.0
1998 $1007  $18.1 $2611  $405 686 $19.3  $85  $27.8 $36.4
1993 313, 3 $22.9' sssf‘,z $52.7  $88.9  $26.4  $11.0 $36.4  $1253
2000 $27.85  $42.6  $70.1  $18.1  $88.2  $32.1 $137 5458  $134.0|
2001 $29.7  $43.2 s72 9 $187  $91.6 $342 $142  $484  $1400
2002 $321  $43.8 s759 | $19.4  §95.3  $365 $147  $512  $1455
2003 $347  $44.4 $79.1  $20.1  $99.2  $38.9 $15.2  $54.1  $153.3
2004  $37.6°  $45.0° sséf.s $20.8  $103.4- $415° $16.8  $57.3 $160.7
2005 $40.6  $457  $88.3  $21.5  $107.8 s424  $163  $60.7  $168.5)
2006  $43.9 526,4' ‘sscsf.s $22.2 shz.é $46.9 $169  $63.8  $176.3
2007 $47.5 $47.1 $94:'.s $23.0 $117.6 $43.5 $17.5  $67.0 $184.6
2008 $51.3  $47.8  $992  $23.8  $123.0° $523  $18.1  $70.4  $193.4
2000 $555 6488 $104.1 . $247  $128.87° 8562 $187  $739 2027
2010 $60.0  $49.4  $103.4  $255 's134}9.__ $56.4  $19.4  $77.8  $2127 I
2011 $648  $50.2  $115.1  $264  $141.5 L9617 $201  $81.8  $223.3
2012 " $70.2° . $51,1 '$121 3 $27.3°'s148. e Tesg2 5208 $86.0  $234.6
2013 8760 . #éz.’o ' s1zso $28.3  $156.3  $69.0 $21.5  $90.5  $246.8
2014 $822  $52.9 $135.1  $29.3  $164.4 . $73.0 $22.2 $952  $259.6 |

HLcpv 83189 2 $643.8 62537 $807.5  $353.6 $131.4 54850 4138250

HCA 16 Report to the Missouri Legislatwre « 139



The costs of the burldmg efflclency improvements that were denved in the

Residential and Commermal Bu:ldlngs analyses include all of‘the costs that are

: lncurred by buuldmg owners to’ purchase and instail the additional measures required

.. These costs, are presented in Table lll-15 below, for the

EPAct Standard, Enhance _Case and Resource Case. Both the nominal costs, and the
present value in 1993 dollars are shown,

RS _ Table II-15
A COST OF BUILDING EFFICIENCY IMPROVEMENTS _

EPAct ($Milion) ~  ENHANCED ($Miliion} RESOURGE ($Million)
E.o. < Present - -~ Present " Present
_ Nominal  Value - Nominal Value Nominal Value

1995 $47.5 $41.8 $93.1 $81.9 $179.7  $188.1
1996 $47.7  $39.4 $94.5 $78.0 $183.6  $151.6
1997 $49.7 $38.5 .~ 4$98.8 $76.5 $192.3  $148.9
1998 §521 .. $37.9 $103.7 $75.3 ~$202.6  $147.2
1999 354 7 $37.3 $109.0 $74.3 $213.5  $145.5
2000 §573'. $36.6 T $1146 4732 - $2242 41433
Cumulative §309 82315 36137  $459.2 $1195.9  $894.6

Table - 16 summanzes the results of our 1mpact analy515 It presents both the
benefits and the costs of the building code improvements, in cumulative present value:
dollars using the 3% real societal discount rate. The difference between the two
gives us the net beneﬁt, for each of the three cases examined.

‘ Table 111-16
NEr BENEFrrS OF BUILDING EFFICIENCY IMPROVEMENTS
In Cumulative 1993 Present Dollars

EPAct Standard  Enhanced Case ‘_ Resource Case
Benefits {Savings): . : © ($Miliions) ~  ~ ° ° ($Millions) o l$lVlilliorisl
Blecricity | - $101.7 84445 . $643.8
Natursl Gas | $130.1 $274.0 $353.6
Environmental e e 1016 $290.5 $385.1
Total " i Ea $332.4 $1,0000 $1,382.5
Costs ($231.4) ($459.2) £894.6
Net Benefits | $101.0 $549.8 ___$4879

l
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Table lli-16 irfdicates that thére will be significant net benefits from the building ,
| | e et bengfits are expected to be $101.0 million in 1993
present valuedollars for the EPACT ‘standard, and $549.8 and $487.9 million for the

i C

efficiency improvements.” The'l
- Enhanced and Resolirce :C‘a'sesi,‘ “respectively. . - -

in the ,E]“'-’?ACT:@._".asé, the benefits are obtained roughly evenly from electricity, gas

and environmeftal impdcts. In'the latter two cases, however, the benefits are primarily

obtained from ‘electficity impacts.. ‘It is interesting to note that if environmental

extemaiities afe not included in the benefits, there will still be positive net benefits

:

from the building code improS?ejments in all three cases.

The Resource Case has f]t@we'r het benefits than the Enhanced Case because the
incremental costs necessary to ai'chieve this higher level of savings exceed the incremental
benefits. This suggests that the ‘optimal level of building efficiency improvements lies
somewhere bétween the Enhanced and the Resource cases. - '

'Macroeconomic Effects’
:? | : o

Estimating - the . éconofnic impact- of cost, ! gs of ' energy efficiency
investments in buildings is a straightforward but multi-step process. Given estimated
cost savings for natural gas and electric usage for b :}rr_tésidefntiél and commercial
buildings as provided by the residential and commercial buildings analyses, this part

' ' ocess of calculating the economic

of the analysis now begins the step-by-step pro
impacts based on a number of different indicators:

When completing any economic impact assessment, the analysis can never
include all possible variables and must therefore select a finite number. of variables for
impact assessment. The variables selected for es'gi'r'ha't'éd impact in this analysis are
income, employment, retail sales arid state government revenue (e.g., state income
tax. state sales tax, energy tax). Regardless of the variables selected in any analysis,
all of the projections remain estimates and are contin n the models presented
and stated assumptions. ' g : :

(-
2 ? .

‘ The process of estimating impact based on these variables started by analyzing
net savings to residential and commercial buildings. Nekt, the economic impact of
residential savings is calculated utilizing income muitipliers. The net income effectis
then translated into -an equivalent empioyment effect. The new income is then

extrapolated into likely sales tax effect for residential consumers. State income tax
revenues are then calculated from the net income effect. The likely projected loss in
state energy taxes are then Subtracted from the combined increase in state income
and sales tax to arrive at a net state government revenue impact assessme nt.
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. . transformed-into a likely range of net retail sales impact-and-the sales”are thenoa e =



This analvs:s assumes that the construct:on related costs are neutral; that is, -
the stimulative effect of construction expenditures are equal to any contractlonary
effects of constructlon expenditures relative to the balance of the Missouri economy.

- This analysis does not .attempt to calculate economic impacts of demand srde
management,. avo:ded capacity payments and externality credits. . : '

_ The process for calculatmg economic impacts of energy cost savings in
commermal buudlngs is similar to the residential case except that it assumes a
different disbursement of savings to factors other than pure income. It is assumed
that corporations {and other businesses will utilize new income from energy costs
savings in the same manner that they will allocate sales revenue on their profit and
loss statement in a given year. In other words, a large percentage will be allocated
to cost of goods sald (e.g., payroll and other input purchases), overhead (e.g., sales
and general admmlstratlon} and the balance will be allocated to profits and retained
earnings for new: investment. Once these allocations are made, the income,
employment and state government revenue projections can be made in @ manner
similar to the resndentlal case. The residential and commercial savings ¢an then be
combined to give arJ\ overall picture of estimated economic impact of the energy cost
savungs. :

Net Cost Savmgs Calculatlons Whule the energy cost savings are of a benefit
to most Missouri remdents and businesses there is also a small category of economic
losers from these savmgs These are the businesses and employees within Missouri
who derive their i mcome directly from the energy payments of consumers. Their loss
in incorme from decreased natural gas and electricity sales due to energy conservation
pr09rams must be calculated into the Net Cost Savmgs determination.

Because almost all of the raw inputs in energy generation are imported to
Missouri from other states or nations only a8 small percentage of the consumers’
energy dollar remams in the state as income. Therefore, the Net Cost Savings will
~ be calculated with a discount factor to account for the loss of income to Missouri
businesses and employees who. benefit from energy sales
. Because a hlgl]wr percentage of natural gas sales dollars leave the state the Net

~ Cost Savings for natural gas - NCS(ng) - is calculated to be higher than the Net Cost
Savings for electncnty -- NCS{e)., Based on our analysis and discussions with state
energy officials these dlSCOUn‘tlng values are assumed to be 0.80 for natural gas and

0 70 for electnclty

V|

Net Remdenttal Savmgs - Net Resrdentlal Savings (NRS] are calculated by'"
adiusting for mﬂatlon"bv multiplying annual savings by a present value discount value
{(pvd), summing and then further discounting the data shown in the building energy
savings (bes) by the &CS(ngl and NCS(e) values. The formulas for these calculations
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will be separate for natural gas and electrlcrcy The net savmgs for natural gas are
determined by the formula NRS(ng}~—bes x pvd:x NCS(ng) The net residentiai

savings | for ,electnczty are ca[culated by the formula NRS(e} =bes x pvd x NCS(e). L
These Net R" dentra! Sawngs values are shown in. the J'abfe IH 17 o

: » Table (117

NET RESIDENTIAL SAVINGS

' (Millions 1995 $) . ,

EPAct 'ENHANCED RESOURCE

Natural Gas (NGF - =~ 7 $32.145 . 466542 $80.181
Electric (EL} © 818340 © . $6B.147 $95.653
Total (NRS) - _ _ $50.485 $134.689 $175.834
(NG +EL) , . | N

Resrdentxal Savmgs Economrc Impact - All residential savings are treated as

new margrnal mcome and the assumptlon is that residential consumers will treat this
as normal tncome Obv;ously, different consumers wull treat new income differently
{i.e., some w l',"_spend or save more or less); however, for purposes of this analysis, -
we treat all resrdents -equally. Because we are analyzmg the economic impact the
entire’ state of Mrssoun the economac multiplier is estimated to be rather large.
Empirical studies on economic regrons of various sizes suggest that a multiplier of 3.0
is a safe and conservative estimate as studies of metropolitan areas the size of St.
Louis have ylelded income multipliers of similar size, With that mformatlon, we then
moved to estrmatrng the net resrdentlal income effect :
t

Ner Resrdentra( Income Effect: To determine the net residential income effect
we start with the net residential savings and project its ultimate income increase for
Missouri with, what economists call an income multrpher _The formula for determining
the net mcome effect is as follows:

Net New Incame Net Res:denrfal Sawngs X State lncome Mumplrer

This formula |s apphed to the three energy effrcrency scenarios detailed earlier.
in this report EPAct Standard Enhanced Case and Resource Case, for all buiidings
using both natura! gas and electncuty to yield results as shown in the table il1- 18. The
costs savings numbers detailed in the residential and commercial buildings analyses
have been adjusted with the appropriate present value discount values (pvd) based
on the 3.5% rate of mﬂatlon assumed in:thesearlier. calcu!at:ons

HCR 16 Report to the Missouri Legislature « 143



-

' * Table 18-18 :
RESIDENTIAL INCOME EFFECTITHREE SCENARIOS
’ (Milhons 1995 $)

Natural Gas {NG) " $32145 SR U

_ $66.542
Electric (EL) Lo _ $18.340 $68.147
Subtotal (NRS) | $50.485 $134.689 .
| Nt New Income(NRS x 3} _ $151.455 $404.067 $527.502_

\;

In surnmary the net new income to Missouri residential energy users for the six
years of analysis, 1as derived from the three energy efficiency scenarios, will range
from approximately $151.5 million for the EPAct Standard to $527.5 million in the
Resource Case. - |

| .

Employment Impact. Although this analysis makes no attempt to ca!culate new
employment growth based on new investment and expanding product:on it does
translate the new reSIdential income into an equivalent employment effect. This is
done by dividing the Net New Income by the average employee annua) ‘salary in
Missouri for 1992, These are adjusted for inflation, at the same 3. 5% rate, to 1995,
the Present Value Year of these calculations. The 1992 average M:ssoun salary was
$22,640; the 1995 mflatlon adjusted salary (1995 S} is projected to be $25, 100.92,
Because this calculatton is based on summing all six analysis years, these employment

. numbers must be dtwded by six to give a full time employment equuvalent average

over the life of the analysis. The formuia for determining employment equivalent

impact of the new mcome is:

Employment Equai‘ent Impact = Net New Incame/ 1985 Average Saiary)/S:x Years
Apphcatlon of this formula to the previously denved NNI numbers ylelds results

as shown in Table lll 19

} Table 1-19
EMPLOYMENT EQUIVALENT IMPACT OF NET NEW INCOME -
| case: - NNI (Million $) =
EPAct $151,455 $1,006
Enhanced ... ... . ‘ et we . $404,067 . 2,683,
Resowge | £527,502 . §E.503

Net Residéntiaf Savings Retail Impact: The net residential savings accumulates
to consumers as income and a large portion of this is transformed into retail sales.
‘ ;
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H:stonc data ;ndlcates that approxnmately A5% of. income will become retail sales,
with the balance gomg to taxeeE housmg,r’savmgs and other expenditures. it shouid

be pomted out that! the new’ mcome and: employment spinoffs for retail sales are
- already: accoun‘ced for in the prewous caicuIatlons' still,“calculations for. retail sales are

shown to.give:a general view‘of: |mpact on retail sales ‘and: to specifically show a
range of fiscal impact on state. sales‘ tax. ‘The formula then for calculating increased
retail sales and incréased state sales tax is: NNI x0.45=Salés x 0.04725 =Sales

. Tax. The results of these calculations ‘are. shown ‘in“Table 111-20,

- ..h i .

o f o iTaplem-20 .

. L RETAIL SALES/SALES TAX EFFECT
Case . LN x 0,045 = Sales X 0.04725 = Sales Tax $
EPAct . 4151485 : $68,155 - $3,220,324 ||
Enhanced -__;'$404',o's7 S $181,830 748,591,468 "
Resource . s5'27,5osz\ L. is237,379 ‘ $11,216,016

State Income- Tax Effect Tkie Net New Income (NNI) ﬂowmg to the state’s
inhabitants becomes new marglnal mcome subject to state taxation. For the purposes
of this analysis it is assumed that this income will be taxed at the state rate of 6%.
Utilizing this model the net increases in state income tax from residential users is
shown in Table lI-21, - o -

Table HI-21

STATE INCOME. TAX EFFECT |
Case ) NNt X0, 06 New State Incorme Tax $
EPAct o s‘?m 455 ' $9,087,300
Enhanced 3404,067 ' | $24,244,020
Resource B L -_.=$527 502 R L : : $31,650,120 |

Net Residential Savingsift:'nergy Tax Impact: While there will be gains from net
savings to consumers in the form of incredsed sales and income taxes there will
actually be losses in state energy taxes due to the losses in energy sales resulting
from the energy conservation programs. While residential consumers are exempt

from natural gas use taxes, they are subject to'a 4.225% state electric energy tax
' {set) on electrical energy usage It should be;noted'that many residential consumers

are also subject to local energy taxes (e. g., ¢city and countyl, but this model restricts
itself to an analysis of state fiscal impacts. The residential savings energy tax impact
(ET1) is calculated by taking the cost savings,! for. electncrcy {es} only, times the state
electric tax (set) The formula for this calculatlon is ETi=(es} x (set}). The estimated
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Cg_ée o ‘T‘ ' Cost Savungs - " Energy Tax Daeclines
EPAct . | 422,205,000 “$968,581
Enhanced = }, T 85,184,000 - - $3,599,024
Resource g . $119,566,000 - __$5,051,664

Commerciaf Savings Economic impact - The estimation of the effect of
commercial energy‘ savings requires a different model and different assumptions than
the residential case While this model treated all net residential savings as income,
businesses behave differently. Savings are equivalent to sales revenue and the
assumption of th;s analysus is that this revenue wili be treated the same as other
revenue and will be allocated on the profit and loss statement in a manner similar to

revenue _in past years. Therefore thns analysns makes the followmg assumptions

of Missouri: 1) 60% will’ become Missouri payroll through expansuon or new
investment, 2) the balance (i.1 e , 40%) will flow out of the' state for inputs. Based on
these assumptlons the net mcome effect of business savings is shown in Table H1I-23.

l

| NET BUSINESS SAVINGS (NBS) INCOME EFFECT:
Energy: '; EPAct ENHANCED_;; ~ RESOURCE |
Natorsl Gas . | $8,633,000 $14,904, odo $20,483,000 |
Hectric' . $10,193,000 $37,996, ooo  $50,101,000 |
Sub-total (NBS} \ - ﬁs'-z_e',eze,doﬁ  $52,900,000 . $70,584.,000
TotaliNNBI)(NBSxSIM) | $59.478,000  $158.700,000 " $211,757,000
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Employmenr Impact of Busmess Savings: Empfoyment :mpact is cafcu!ated in
the same manner as the reS|dent|al case and is shown in Table lll 24,

H o A Tabie VIil-24 L i P
© ', EMPLOYMENT IMPACT OF BUSINESS mcoms SRl
Case: T NN | .. EEIB {Jobs)
EPAct " 459,478,000 S 395
ENHANCED -~ $158,700 | 1,08
RESOURCE $211,752 . 802

Busmess lncome Retail Sales/Sales Tax Effect: Retail sales/safes tax effect of
the new incorme derlved from business savings is calcu!ated in the same manner as
the res:dent:al savmgs |mpact‘and is shown in Table 11I-25.

_f'i

BUSINESS INCOME RETAIL EFFECT

Table I1-25

Case: ~ NNBI x 0.45 = Sales 'x 0.04725 = Sales Tax
EPAGt $69,478,000 $26,765,000 $1,264,646
ENHANCED $158,700,000 - $71.415000 . $3,374,359
RESOURCE $4,502,358

' $211,752,000

$95,288,000

Business State Income Tax Effect: The state income tax effect from new
income derived from business energy savings is calculated in the same manner as the
residential savings and is shown in Table Hl 26

f!

Casae:

EPAct

ENHANCED - SRR

--|LRESGURCE

" Table 26 I
BUSINESS STATE INCOME TAX EFFECT :
NNBI .x.0. 06 = New income Tax 3%
$59,478,000 $3,568,680
$158,700,000 $9,522,000 “
$12,705,120 "

$211,752,000 - < -
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Stare Energy Tax Effects: Caicu!attons for state energy tax declines due to
busmess energygconservatlon are shown in Table II-27 for the three cases._

B I S ' " Tablem-27 .
T _STATE ENERGY TAX DECLINES FROM BUSINESS
Case: P EN NGTL | TETL

R

=

EPAct L $1,025,365 ' $1,204,140 42,229,505 }
ENHANCED 43,821,344 $1,862,940 $5,684,284
RESOURCE

L $5039,918 $2560,320 $7,600,238

!

! _ ,

Combined Remdent&allCommermal Savings Economic impact Summary - The
total or combmed economic impacts for the energy conservation scenarios are
obtained by summlng the residential and business impacts in the separate categories
of income, employment, retail sales and tax effects. The combined data are shown

in Tables il-28 to NI-33. These combined effects are also summarized in the
Conclusmn *;

-

" IR " Table II-28
- COMBINED INCOME EFFECT

Case: J Rasidential ‘ Businsss Combined
EPAct v ' $151,145,000 $59,478,000 " $210,623,000
Enhanced ‘f $404,067.,000 $188,700,000 . &5 62,76%,000
RESOURCE | $527,502,000 $211,752,000 $739,254,000

b, : A

i - Table 1l-29 |

i COMBINED EMPLOYMENT EFFECT i
Case: 1' Residential Business ’ ~ Combined
EPAct ; 1006 38 L 1.401
ENHANCED i 2,683 1,054 _ 3,737
RESOURCE | 3,503 1,406 : 4,909
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Case: | h;szdantlal " Combined
EPAGE e -;$68.155" 94,920
ENHANCED B o (s;i"z'nf,g"aio . $253,245
RESOURCE .~ .. . . '$537,37 $332,664
| R i Table I1-31: S
COMBINED STATE mcoms TAX EFFECT

Case: Resndentlal Busmess Combined
EPAGt ss.os7,3oo sg,sss,sso' $12,655,980
ENHANCED $24,244,020 49,522,000 ° $33,766,020
RESOURCE $31,650,120 $12,705,120 $44,355,240

Casa: Residentia! Combined

EPAGt $968,581 $3,198,086

ENHANCED $3,599,024 4 $9,283,308

RESOURCE $5,051,664 : §7,600,238 $12,651,902
; Tabfe Hl- 33@*‘

: STATE REVENUE SUMM,

Case:

EPAct

Sales Tax

ENHANCED

$4,484,970

]

$11,365,8.2_;7_L‘; N
|n.=.sounce . §15,918,374

-‘i- " Income Tax’ W r_. Energy Tax = Total
$12,655,980 . $3,148, 086 $13,992,864
$33,766,020 ' . $9.283308  $36,448,539
$44,355,240 -~ $12651,903 " $47,421,712
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Summary of Macro Economtc Analysrs Based on the energy cost savmgs for_-‘r_'_g- -
residential and commercna! buildings as presented in this report, the economic impacts ™~ .

for Missouri are cons¢derabie This analysus is based on the combmed remdentlal and
commercial bu:idmg energy costs savings of the three scenarios, EPA t'-'S_tandard .
-Enhanced Case and Resource Case, presented earlier in this-report anA ad;usted 10

1995 dollars. Based on the models and assumptions presented,'_ thlS _analysis

estimates the economac impacts over the six year penod of 1995 - 200 as follows
I

Increased State Personal Income'

EPAct Standard | $210,623,000

Enhanced Case [ ' $562,767,000

Resource Case [ $737,254,000

Increased Employrhent {Fuli time positions for entire six years.):
EPAct Standard | 1,401 jobs

Enhanced Case ! 3,737 jobs

Resource Case 1| . 4,409 jobs

Increased Retail Satles: “‘
EPAct Standard’ § - - - § 84,920,000

Enhanced Case ! $253,245,000

Resource Case ‘l - '$332,644,000

Net lncreases in State Revenue:

EPAct Standard $13,992, 864
Enhanced Case $36,448,539
Resource Case $47,421,712

'{
\
\
!
|
IL
t

|
:

L
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CHAPT IV
PROGRAM"BEWEW'
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.
Sk . - i

\s | -
Y J _Economlc barriers - lnadequate access to capital at competitive terms,

inaccurate price...signals; high rate-of-return/payback requirements; low
priority investment relative to other uses of limited funds...

.. : Informatron barriers - Inadequate information on what to do, inaccurate-
.7 " perceptions, for example, the view that conservation means doing

_ without;
. Instrtutlonal barriers - Arrangements that separate the benefits...from the

costs such as tenant/landlord relationship; political resistance to _
regulatory changes {e.qg., codes appliance standards). -

" Thus, energy efficiency will not be exploited just on account of being included
in an analysrs such as EIERA's 1992 Study. Rather, the behavior of thousands of
individuals and frrms must be altered, so that efficiency measures are actually
adopted. Several types of potential programs can be developed to heip energy users
become more energy-efflcrent

in this Report to the Legislature, the analysis up to now has focused on energy
efficiency measures related to new or substantially renovated residential and
commercial buuldmgs, and on related policy options concerning buildings standards
to help attain energy efficiency gains in those sectors. However, there are many
program options besides building codes --programs which can:

L Encou'rage the construction of buildings even more energy-efficient than
specifil ied by any new building codes or standards that may be, adopted;
and ‘

. Encourage energy efficiency in other areas besides new construction.

l‘

In general, an‘ energy efficiency program's design should reflect the energy use
behaviors it is mtended to change. In this section of the Report, we focus more
broadly on program options to encourage energy efficiency, especially demand- side
energy efficiency. , First, we review the range of types of programs that can be
pursued. We then revrew concrete program options, first outside the energy utility
sector, and then in the energy utility sector. in each sector (non-utility and utility),
we first summanze existing programs, then identify promising options for
. consideration by MISSOUFI citizens and policy makers concerned with investment in
energy efficiency m ‘the state. Building code optrons were discussed in Chapter III -
and are not mcluded here,

Energy efficiehncy programs are designed to deliver cosi-effective efficiency
measures through cost-effective programs. Energy efficiency is not an end In itseif,
- At the broadest Ievel energy efficiency programs are justified when the benefits to
society -- direct economlc cost savings, environmental impact mitigation, net job
creation-- outweigh the costs of developing and implementing the energy efficiency
programs. The maml‘ types of energy efficiency programs are described next.

;
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broad categones. These are.-.—. :
® Education and. Techmcal Asssstance,

[ ] Financing and Incentive Programs,
L Codes and Standards; and
L] PncrnglRate Desrgn.u

i

In developing a partrcular program, it rs necessary “to be aware of programs in
other areas, so that the overali portfolio of energy: efﬂcrency programs will be
integrated. The lnterconnectedness of the barriers to investment in energy efficiency
is important when considering program options. For examiple, the lack of information
about the costs of energy use and the benefits of energy efficiency may make energy
users reluctant to invest in enérgy éfficiency even when capital for the purpose Is

" made available. Programs that combine technical information and investment capital
to energy users may be more effectlve than programs that prowde only one service
or the other. Thus, successful programs often combine or coordlnate more than one
type of action. 4 ¥ ~ .

ER

Education and Techhic"al Assistance

Information programs present energy efflcrency concepts and techniques to
present or future energy users or to those who may work for them. Broad
educational pfograms may be sponsored by government agencies, universities, energy
utilities, private businesses and community agencies, generally at no charge to users.
Many kinds of broad educatronal programs have been offered including but not
lrmlted to the following:

‘
|

. Student and teacher education in schoois and universities;

o Dtssemmatron of printed and illustrated matenal on energy efficiency
practices and measures to households and enterpnses,

e  Broadcast or telévision advertising on energy conservation;

. “Centers where energy users can obtain techmcal mformatlon about a

' range of energy ‘efficiency measures; - - P

* Technical semunars for energy users (e g. lndustrla! plant managers) or
professronals {e.g. building and building design professionals});

. Development of lists of vendors who specialize in various types of

energy-efficient equipment or energy efficiency services;

e "*Informatlon on flnanc;ng institutions or programs that energy users can-

access to fmance energy effrc:ency prolects.

* This discussion is adapted from: Natural Resources Defense Council, Empowering the World {New York:
NRDC, 1993), chapter V.
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The above types of mformatlon mav be more or less technlcal but they are not
' site-specific. Site-specific information or technlcat assistance programs_s_how energy
- users how to- apply energy efﬂc:ency technologtes in their particular facilities, The

b ghao e S F R ¢ B

| ‘site-specific energy survey or. energy audit involves the inspection of individual

“facilities - by persons trained in energy- analysis to - identify’ oy efficiency

- .improvements that can be taken by the energy users. In energy: audit programs,

;estimates of the Icosts and expected energy savings for recommended efficiency
-measures are typically presented to the energy user, in conjunction wrth promotional
incentives, such as low—cost loans or rebates, for specific technoiogles

In the Unrted States, many programs have provided on-site home energy audits.
On-site audits assess savings opportunities relative to the chief end-uses in light of
‘the building characterzst:cs and its energy consumption records. They ‘include a
report to the householder on the costs and savings to be expected for recornmended
energy efficiency measures. Household audits generally cost about $100 when
delivered on a routine basis across thousands of households. Computerized programs
have been developed to allow reconciiiation of engineering estimates of nnprovement
savings with the history of energy bills for a partlcular house. i

Energy audlts or surveys for the Commercral and lndustnai sectors are ‘provided
at varying degrees bof technical sophistication and cost, owmg |n part to the great
heterogeneity of the nonresidential sector. Audit costs in the Commercral sector, for
example, can range from $0.05 to $0.15 per square foot. dependmg on the
complexity of the facility and the nature of the audit. Computenzed on-site audits for
enterprises that use small to medium amounts of energy may be performed on a
routine basis for under $1,000. But audits for larger enterprises can easily be
$1,000-10,000 or more, costing relatively more when the energy jmprovements are
specified in enough detail that a contractor could.be requesteéd 10. quote his or her
pnce for mstanmg the specified measures for the energy user' )

Informatlon/techmcal assrstance programs often invo!ve subsrdy of the costs
of providing mforrnatnon, covered by a government agency or an energy utility. In an

energy audit program, it is often the case that only a residual portion of the audit

* cost;- as-little as zero, is borne by the participating energy user.. . This type of” program T T

does not, when offered on a stand-alone basis, provide capital assistance towvard the

user implementing the recommended efficiency actions. Rather, it relies upon the

program participant to undertake energy efficiency improvements from his or her own

funds or from some other funding source. However, many types of financing and
t,
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mcentrve programs (dlscussed below) do‘réguire that an. audrt ‘be: undertaken as a first
Mste ldentlfy cost-effectlve facrlity-specrfrc savrnQSfopportunltles.

: Flnally in the area. of educat:on, there are vanoustkmds of training strategzes
'.One- ype mvolves apphed trammg,'that {8, {training ‘facilities- operators to more
effeq vely operate and’ malntaln ‘energy:usirnig equipment. Another training strategy
mvblves encouragrng growth , |n ‘the ‘humber of {trained ;professidnals capable of
eva!uatmg end -use energy consumptlon and-of identifying Cost-effective efficiency
_ rmprovements in buddlngs, agriculture, manufactunng, ‘étc. This is best done in
response to areal demand fof; addmonal professrona!s as ‘a result of government
agenciés and erergy utilities geanng up ‘to pursue ‘energy’ efﬂcrency analysis and
programs, and also a result of more énergy users investing in energy efficiency.
However there is a "supply” component to training, which invotves the introduction
- of energy engineering into the currlcula for, professional training of civil and industrial
engineers, architects, urban planners, . etc fHere umversmes and technical institutes
should take the mrtratrve

¢
¥
- : ¢ <

Financing and ‘l-ncentive Prograr'ns '

Government and anate Sources: Many means for. f‘nanmal assistance for
energy efficiency rmprovements can’ come from governrnent and private sources.
Loans, grants, energy efficient mortgages and tax credits are typical means through
which energy efficiency. prolects can be funded Some of the money to fund these
programs comes from federal sources, while other money'is supplied through the oil
overcharge funds, which have been recovered from oil companies that violated former
federal petroleum pncrng regulatlons between 1974 and' 1981, Frnancmg programs
that exist on the federal, state and private !evels, other than utility programs, include
the foIIowrng forms L : ‘

~® . Federal and State Funded Grant and Incentive Programs: These
programs either provxde free energy eff‘ crency services, or they subsidize
the installation of energy eff:crency upgrades in qualifying homes and
buildings. The Weathenzatron Assnstance Program (WAP) is a federally
funded program which installs weathenzatron measures, at no charge,
in- the homes of’ qualifying Iow-mcome residents. The Institutional
Conservation Program is another federally furided program that provides
grants to public and private, non-profit schools and hosprtals so that
energy efflcnency upgrades can be mstalled

...".-4 - - I, Lo
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State governments al$o ‘run programs ‘that mvolve grants and
incentives t0 encourage energy efficiency. The state of lilinois runs the
‘Energy Conservation Interest Writedown Grant Program that helps pay
the rnterest on a small business ioan, provnded the loan is for the
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mstallatlon of energy savmg dewces that have been given pnor approval
by the state through their small busmess audit program.’ The lowa
Department of Natural Resources has set up a program that makes loans
to lmprove e' gy ‘efficiericy in lowa s public buildings, private and
- public-- schools f _educat:onal -agencies, hospitals,_ - and. nonprofit
orgamzatlons The energy efficiency upgrades must meet certain
o payback penod requrrements before they can qualrfy for loan assrstance

_ Federal and Stare Energy Efficient Mortgages This financing option
allows md:vrduals to include the installation of energy efﬂcnency
upgrades in' the mortgage of the homes they are purchasing. This
means of financing allows the individual to spread the cost of the
upgrade over the life of the mortgage. The Department of Housing and
Urban Development (HUD) has just begun a pilot program of this type
that w:ll be tested in five states in the U.S. Many states around the
country already run energy efficient mortgage programs, including
Arkansas and Nebraska. .
|§

Energy Service Campames (ESCOs): These privately run organizations

L operate programs that encourage energy conservation as well. Shared

savmgs or guaranteed savings is the financial mechanism that is used by
these companies in order to make energy conservation profitable for
both the partlc:patmg customer and the company.

Federal and State Tax Credits: Another means the federal government
has used to encourage energy conservation measures is through a tax:
credlt. The residential energy conservation tax credit, which expired in
1985 allowed a tax credit of 15% of the conservation measure cost to
be taken as a tax credit. The tax credit could not exceed $300. There
have also been a number of tax credits designed to encourage the
lmplementatlon of alternatively fueied vehicles and supply resources.
The state of California had a tax credit in place that encouraged the
development of solar energy technelogres

Chantable Programs There are many pnvately funded programs around
the natron which' provide a variety of services for energy conservation.
One example is the Metropolitan Energy Center in Kansas City, Missouri
which provides energy services along with a revolving loan fund to help

' “°in°ﬂ agencies implement efficiency improvements. ‘Another is the =

Interfalth Coalition for Energy, or ICE, in Philadelphia which provides -
energv information, audits and technlcal assistance for religious
facmtles

i
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‘Utility 'Sources: - Programs’ to reduce_o!
 efficiency meagures.in buildings can directly add
" energy efficiency. ‘There has been extensive expe
_ programs in the United States, especially among ele
resource planning (IRP) has taken hold” mast strongly:

b
el

g
access-to-capital barrier to.

ctric utilities. Where integrate

~ Columbia, New England, New York, Pacific Northwest $tates and Wisconsin-- the
major utilities offer a wide range of incentive programs. Energy efficiency programs -
include all of the following incentive approaches, and combinations thereof. .

Rebates to custormners or dealers. In this approach, the incremental cost
of energy efficient equipment is reduced by the utility providing a rebate
of somie or all of that cost. Rebates may be available for a set of pre-
s'pecifiéd'e’quiprhéht - high-efficiency water heating, space conditioning
equipment, building insulation, lighting systems, electrical motors, etc. -
or may{be_:‘ available on a "custom” basis for whatever equipment can be -
demonstrated to be high-efficiency and cost-effective. Rebates may be
available ito the’ retail customer (the energy user} who buys' the
equipment, to the dealers who sell the equipment or both.

Loans to finance investment in energy efficiency. in this approach, the

* incremental-cost of energy efficient equipment is financed through a loan

arranged by the utility. . The interest rate used for the loan may range
from zero ta'the_full cost of capital to the utility. Customers may be
required to satisfy conventional credit criteria, or the utility may relax
those criteria in éXtending loan financing. .Loan payments are generally
collected-througﬁ the utility bill, t_hou’g’h sometimes they are separately
remitted. In some cases, the energy efficient equipment is leased to the
customer over its lifetime, with the lease payments collected through the
utitity bill. - o
:‘Cut-rage sales of efficiency measures. In this approach, energy efficient
equipment is sold directly to customer by the utility, which may make
.arrangements with a bulk-saies (':om_pahy to process customer orders.

.- In 'some cases fch'e utility charges clstomers its ‘costs (which may be
- ‘whilesale rather than retail, since bulk buying from suppliers is used),

and in other cases, it charges customers only a portion of its costs for
the equipment, thus subsidizing its costs. ‘

'Rate discounts and credits:-” n-this approach, ¢ustomers who adopt
certain energy efficiency measures receive a reduction to their rates for
.service, or credits to their electricity bills. This approach is most
. commonly used for load-management programs, wherein customers
agree to reduce their on-peak demands {on their own, as through
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"interruptible rates,"* or through automatic control equipment installed

by the utility) for specified-periods of time, when required to do so by
‘the Utility, However, it has sometimes been used to reward energy
_ ' conservation behaviors, such-as building a house with high levels of -

insulation. . ...
] Direé't installation of energy efficient equipment. In this approach, the
utilit\ij(‘s agents perform the installation of efficiency measures in
- customer buildings. The customer avoids the "hassle™ of procuring the
measures from the marketplace on his or her own. Usually the costs of
instal{atioh are subsidized, and in some cases, installation is free to the
participant. Free installation is most common in direct installation
progr?ms aimed at low-income residential customers.
i .

. Paym‘.?nts to customers or third parties for delivered savings. In this
approach, the utility declares that it will pay up to certain amounts for
reductions in energy consumption and/or peak demands. The savings
may t‘?e generated directly by the customers, or through third-party
contractors such as energy service companies {ESCOs). When the
savings are generated by third-party contractors, those contractors in
turn will provide various incentives to induce the utility's retail
customers to conserve energy and/or demand. In this approach, the
utility 'may . conduct solicitations, {(DSM :bidding) to secure a given
quantity of savings, using competition among bidders to select projects
that hjave the greatest chance of success, or which offer savings at
lower prices to the utility. Payments for savings require agreed-upon
methods to verify that savings from the efficiency measures have taken
place, since payments are based upon realized savings.

i .

Today, there éLjre hundreds of utility operated energy efficiency programs that
use the above inceqtives. The utility industry has begun to develop data-bases of
program designs that enable utilities to share information on incentive {and other)
efficiency program designs.. When utility-operated incentive programs involve a

- subsidy to the participant, as they generally do, the utility's costs are collected

through its rates charged to all customers.®* . . =
| . . ‘

I3
* Interruptible rates are not standard rates, but rather special credits allawed to customers_wha agree ta interrupt
their use o energ}y to enable the utility to forege adding peak-period capacit; resources. They must be carefully
designed so_that they are integrated with utility sgst_ern needs; in some cases
to energy users who nertheT are nor expect to be interrupted. . R

'[. .

5 DSM program costs may be recovered using the same principles as are used to recover the costs of power
plants, or they may be allocated to the broad customer classes {residential DSM program costs to the residential
class, industrial to the industrial, etc.). The variety of approaches used by utilitizs ta recover DSM costs i s a subject
all its own. See Paul A. Centolella, et al., Cost Alfocation for Electric Utility Conservation and Load M.anagement
Programs. Washington, D.C.: National Association of Regulatory Utility Commissioners, February 1993,

i
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L - 3 ElfﬁciéngytStéjﬁdards ,‘

Lee ¥

" Efficlericy standards are specifications ap
development ;0f standards require

o plied to the manufacture or sale of
__energy-using equipment or to the energy-related aspects of the construction of new "
- puildings. Standards may be volUntary, or they may be mandated by statute. The -
N equires, research into prevailing manufacturing and
construction practices, and identification of technical options for more energy efficient
prodiicts and building construction. Research also requires identification of the costs
of various levels of efficiency that exceed prevailing practices, and analysis of the
cost-effectiveness of efficiency standards programs.. :

Most states and several countries have enacted mandatory building standards
that include requirements designed to ensure that buildings are more enérgy efficient
than they would typically be in the absence of the standards. The efficiency
provisions of building codes generally apply to renovated buildings as well as newly
constructed ones. In the United States, buildings standards have traditionally been
a sub-national (state and Io_cal)“ responsibility. - Some states have no such standards,
but most do. : In a few states, such as California, whose efficiency standards are
tighter than the average state's building efficiency requirements, building standards
programs are accompanied by training manuals and software to assist builders in
complying with the s'tandards;f Inspection of ney\'ﬂ(hpy‘ildii‘ngr_s is conducted at the local
(municipal) level in the United States, and local inspectors are charged with enforcing
state code energy efficiency requirements. See the discussion on building codes in
Chapter_{il of this Report. ' ) : : :

Efficiency standards for manufactured products can cost-effectively reduce
energy consumption. Beginning in the 1970s, some states, such as New York and
California, established efficiency standards for various energy-using equipment. State
standards were supplanted by federal standards beginning in 1990. The National
Appliance Energy Conservation” Act (NAECA)};'\}_‘\(és;; péésed .in 1990. This bill
established efficiency standards for furnaces and boilers; refrigerators and freezers,
water heaters, air-conditioners and heat pumps; clothes washers, some lighting
equipment and industrial motors. In 1992, EPAct increased some of the NAECA
standards for such equipment as industrial motors; spac héating, water heating, and
lighting equipment, and added new standards; for piumbing fixtures and electric

" motors. : : - | : S o

Missouri fajled to pass a minimum standard for refrigerator efficiency, at a time
when many of the states' in-the-surrounding area did;:"As & result, Missouri became
a sort of dumping ground for the inefficient refrigerators in the area, and many of
those refrigerators were installed in apartment buildings and homes in Missouri. This
inability of Missouri to keep up with the neighboring states resulted in the installation
of equipment that is inefficient and uneconomic for the residents of the state, since
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‘these refrrgerators consume much more’ energy ln addmon since refngerators have .
15-20 year hfetrm}es, it will take many years before all of these mefﬂcrent refrrgerators e
can be replaced by more effrcrent mode!s._ , :

Effrcrency standards set an effrcrency "ﬂoor However, they do not setan -~

efﬂcrency cerhng, since there are always’ techmques to exceed whatever effrcrency
level is mandated.. For this reason, standards programs work well in tandem with
other types of programs such as education and incentive programs. The larter types
of programs can encourage energy users to'acquire buildings and equrpment that are
more energy efficient than Is requrred by whatever mandatory efficiency standards '
may be in effect. ‘

PrrcmglRate Desrgr
I

When energy prices reflect the long-run societal costs of energy production,
they help to promote long-run energy efficiency. Over the long period of time that
energy produc:tronii facility are in operation, they incur direct economic costs. Over
that same period, they also incur costs not currently internalized by the utility or the
economy, yet cntrcally rmportant, such as the rmpact on atr qualrty or acnd ram
occurrence and damage , e '

Developing pncrng systemns for energy that bear a better resemblance to current

. resource costs is not enough, since the real issue from a planning perspective, is . .

future costs --both economic costs and costs not currently internalized in the
economy The latter are sometimes called "externalities”.

in the Umted States, electricity rates are set to recover the costs of existing
{("embedded"} piants and equipment as they are amortized over their useful life, the
operating costs of the system {fuel and maintenance) plus the cost of capital to
finance the system. Environmental costs are included only to the extént that the
federal government s environmental regulations, such as its limits on air pollutants,
require utilities to mvest funds they would not spend otherwise. There has been a
2Q0-year dehate in the United States concerning whether electricity rates should reflect
forward-looking resource planning considerations, and if so; how: Since the total
__revenues utilities coltect are related to their current costs of production, this debate -
has focused on the desrgn of the prrcmg structure through which these revernues are
collected. ‘\

l

=-For example, tvvo rate designs which collect the' sarie amount of revenue today“

rnay send very different "signals”™ to energy users regarding consumptron tormorrow.
A declining block rate design charges a lower price per unit of energy consume_d as
the customer’s consumption increases, thus signalling that marginal consumption is
cheap, An inclining block rate design, on the other hand, charges a higher price per

162 - HCR 16 Report to the Missouri Legisiature



unit as energy Gonsumptiohtincigases, thergby signalling thatimarginal consumption
is costly. ' L . S _ LS C T O

 Certain {broad-.types (6f linnovation in ‘Electiicity ‘pricing thay, If propery
implemented, Help to/capture thg' full; lorig-run ocietal costs ofélectriéity production.
Proper implementation relies ‘ofi robust utility ih;tb:_g‘ija”t_édz'rje”s‘oy:(i:je'pla'ns having been

developed, and a careful analysis of how cps"tom'er(é,!ec;tiiéit;yqug'g:e'charactéristics
are refated to the resource 'r_egtf;iréments in the IRPs tE_:‘-_hf_éib(dg‘_"si_g‘n"ra'te'struoture.
These broad types of rate inhovations include the following: ' :

. Developing time-of-use rates, to reflect ‘the! timexvarying costs of
electricity production. : '
e Déveloping seasonal rates, to reflect the seasonally varying costs of
© . electricity production. '
e Reflecting long-run production costs. in"the marginal or"'tail" energy
charges, of multi-block rate designs. L
o Reflecting long-run externality. costs (e,g., environmerital impacts) in
the marginal ener‘by charges of multi-blocki rate ‘designs.
o In general, considering whether the rate designs support the utility’s

"IRP and, adjusting designs if required to'assure consistency.

There are a humber of-“echn'icﬁal steps thatfrhTust"be‘ taken in cost-of-service
studies which 'ére used to help design rate structure.. fTh‘e’:se steps intervene between
IRP development and the alignment of prices ‘'with IRP . These issues are beyond the
scope of this Report.. They are addressed, however,.in a forthcoming white paper of

the U.S. National Association of Regulatory Utilities. _Commissic'_jners."

v

& John Stutz, et al; Aligning Rate Design Policies with Integrated Resource Planning, A Report to NARUC
{forthcoming 1993). ‘ . :

HCR 16 Repart to the Missouri Legislature « 163




e g R i
H .

DN
"

§ S
|
tmg MISSOUI’I Programs L

: The use of energy affects vrrtualiy every aspect of commerce and government

- in the state of Missouri. This section addresses those agencies and programs, public
o »and prlvate, whlch directly or in

“cﬂy impact energy use through their operations
:and/or responsrbr’rtres For example" .agencies and programs charged with financing
‘the purchase or construction of buildings and housing, such as the Board of Public
'Burldrngs or the Mrssourl Housmg Development Commission, can participate in new
efforts to :mplement energy efficiency in the state's buildings and housing stock.
‘Others have been charged with directly impacting energy use through their programs
such as the st:sron of Energy of the Department of Natural Resources. Utility
programs are addressed in another section of this chapter.

Divisibn of Energy of the Department of Natural Resources
L\

For the past decade, the ma;orlty of the Dlv:sron s funding has been from oil
overcharge funds. 'In the 1990's, at the same time that awareness of the connection
between energy use, environmental improvement and economic stability has
increased, the oil,overcharge funds have been declining. Although other. federal
dollars may becom‘e available for environmental and energy initiatives, the amounts
are very smail compared to Missouri's past allocation of oil overcharge funds.
However, if utility- based energy efficiency programs, also known as "demand-side
management” {DSM} are. expanded, this couild prowde a source of efficiency’
investment funds that would to some extent make up for a decline in oil overcharge
(Petroleum Vro!atron Escrow or PVE} funds.

I
The completidn of the Missouri Statewide Energy Study in 1992 provided the
Division a comprehensrve study of the energy situation in the state and an extensive
set of opportunities and recommendatrons for action. It is not the intent of this Report
to summarize all of the findings and recommendations of that Study. Howewver, one
recommendation in partrcular holds significant promise for Missouri, the establishment
of an Energy Futures Coalition. The Coalition would be a policy advisory committee

from all sectors of the energy mdustry in Missouri, to advise the Governor"s office .

and state governmept on energy policy and program mplementatlon This Coalition
can provide the forum to facifitate the implementation of many of the programs that
are recommended ln the Energy Study and thts Report.
U
Missouri has passed some important Ieg:slatlon in the past several years aimed

* at making a tremendous impact in reducing energy use in state govemment These

bills, SB8O, HB195 and HB45 described below, give the Division much of the
responsibility for lmplementataon of these state efficiency programs, The bills also give
the Division the Opportumty to integrate its pnmary goal, to improve state energy

. | .
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. efficiency, wrthrthe entlre structure ‘of state government. tThe ‘Division also has the
- important resoonsrbrlrty{of rmprovrng energyteff'crency in ‘almost B[l 'sectors of the
- state, private @and. public. Its (many programs have al delrvery system currently
- structured in frve areas which molude' N
Director's OfﬁcelAdmrmstratrve Servrces The Division Drrector $§ Offrce is the
link between the Legrs!ature, and :the services ‘and .staff. of the Division.
Administrative Servicgs gssists the Division Director in rmplementrng the departmental
and divisional policies: and marntarnmg records. fAl few of the specrfrc tasks include:
payrol processrng, purchasing, budget development, mventory, tracklng and reportlng
of expenditures and personnelf

Weatherization - The Weathéri,zat'_io‘n Assistance Program (WAP) provides
funding for weatherization of elrgrble low-income’ households. This is a high demand
program which has received supplemental ifunding .in the past years from the now
declining Petroleumr Vrolatronf Escrow {PVE) "funds. Servrces are provided by
community action agencres, a non-profit agency ‘and the Crty of Kansas City. The
addition of the federa! Weatherrzatron Incentive Fund has ‘provided’ opportunltres for
the state to rnvestlgate other fundlng avenues for Weathenzatlon ‘This program is
designed to help states. encourage .the:addition .of private funds to maintain the
services normaily funded by, WAP and oil overcharge monies. $4.9 million have
been aliocated to the Division, to operate the weather:zatron program, most of this as
. grants to the local praviders.

Community/E'duc‘ation' §ervrces This program covers the energy information
needs of state and municipal governments, non-profit organizations and other sectors
of the commumty Typrcaliy it ‘provides a variety ‘of educational programs,
information services, demonstratron projects and other innovative programs to
promote the efficient use of ¢ energy. Transportation and agricultural programs are
also covered by this program. The current budget for these programs is $1.7 million.

lnstrtuuonal Servrces - The lnstrtutronal Conservatron Program, the Local
Government Loan. Program, the School Revolving ‘Loan Program and the
Industrial/Commercial Loan Program have all been merged under this program area
for the purposes of. effrcrency and increased effectrveness

o Instrrutronal Conservatron Program (ICP) This federally funded program
provides. 50% matching grants to public and private schools and non-
~profit hospitals. for energy” ‘canservation, improvements. Applicants
submit a Technrcal Assistance Report (TAR} to the Division which is
rated and revrewed by staff engineers. Maney for ICP grants total just
over $4.9 million with the majority of that coming from PVE funds.

' Admrnrstratrve rnonres for ICP are currently budgeted at $198,000.
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77re Pubﬂc School Loan Program: The School Loan Program has awarded
‘ Iow interest loans to public elementary and secondary schools
amountmg to $5.9 million since it was begun in 1989, Payback periods
. of ehglble measures must be between 6 months and 5 years. Savings
. estimates are over $2 million per year. The Public School program has
- $2 m;lllon in its revoiving loan fund.

I.ocal Govemment l.oan Program: This program has awarded over $3.3
' mllhon dollars in loans to local governments for implementation of a
broad range of energy efficiency improvements having a payback
between 6 months and 8 years. Projected savings are over $700, 000
per year This program has $3 000,000 in its revolving loan fund.

o IndustrraVCommerc:al Loan Program: Thls new program began to accept
apphcatlons in the fall of 1993. It promotes the implementation of
energy efficiency measures in Missouri industries and provides low-cost
ﬁnancmg for projects up to $150,000. This Program has $3,000,000.
in its revolvmg loan fund.

b

Energy Servrces - Energy Services provides a wide. variety of support for
' Dw:suon and state ‘operations through five program functions which include
Engmeerlng Servrces, Field Monitoring, Energy Efficiency in State Facilities, Electronic
Data Processing Coordmatron and the State Vehicle Fleet Conservation and
Alternative Fuel Program These programs provide the functions of both providing

direct energy services and supporting existing energy services.
- ® - Engineering Services: The Division's engineers are responsible for
providing the engineering support to the project managers and the
- Director’s office in general. Their most significant task at the present

C . time |s to review pro;ects under the Instrtutronal Servnce $ programs.

® - Field Momronng The major task of the momtor:ng sectlon is to ensure
that all state and federal procedures, f‘ rufes and management
‘ requirements are followed. o L

o Electramc Data Processmg Coardmatmn The "EDP" coord inator is

' responsrble for managing the computer environment of the Division and
-developmg systems and methods for data management

® - - State Vehrcle Fleet Conservatlon and Altematrve Fuel Program: The

passage of HB45 charged the state with implementing a program to

reduce the fossil fuel use in government and evaluate the use of

alternative fuels in vehicles. This program is entirely supported with oil
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overcharge funds allocated rn FY1994. The bill charged the Drvrsron, in"

consultation wrth the Office of Admmrstratron wrth developrng and.
rmplementlng the program HB45 also char e Division with
_asszstrng all state agencres in developrng ‘and mpleméntrng therr own
vehlcle fleet energy conservatron plans. -

L 7713 Energy Eff'crent State Buildings Program This program is currently
. coordinating, with the Office of Administration, rmplamentation of the
Green Lights Program. However, the Energy Effrcrent State Buildings
Program will expand dramatically over the upcoming years Through the
passage of HB195 and SB80 in 1993, a major state effort has been
un_dertak_en to make its facilities energy efficient. This effort inveolves
many agencies of the state working in concert to implement it. Both bills
address some of the same efficiency issues in their requirements, but
each also have a unique focus. The unique thrust of HB195 is to create
a self-supportrng means to analyze state facilities and use a portion of
the savings to fund future analyses. SB80 establishes an interagency
advisory committee to assist the Ofﬁce _of Administration in
rmplementmg energv effrcrency prorects m s"" te facrfrtres —

In SBBO the Offrce of Admrnrstratron has the responsrbrlrty of ranking
. proposed facility projects and deciding on the order of rmplementatron of those
. projects: Responsibilities for carrying out other specrf‘ ¢ components of the bills
. are divided among several state agencies: Developrng financing for facility
3 prorects rs the responsrbr!rty of EJERA and the Board of Publrc Buiidings.

The Drvrsron of Desrgn and Constructron rs responsrble for assrstrng the
Division of Energy with development of design_ cnterra, standards and analysis

W

cntena and in enforcmg and foHowrng through ,wrth rmpfementatron of

with:

L deveIOping minimum energy effrcren"cy sta s for state facilities (by
" 1/1/95.in HB195 and by 1/1/94 in SBBO) r

® - establishing, wrth the Division of Desrgn _onstructron, a volunteer

working group 1o assist with effi iciency standaros,
® -establishing an efficiency rating system by 7/1/94;

® developing energy use baselines for state facilities;

L preparing and drssemlnatrng energy effrcrency practices information for

-+ gtate facilities;

° establishing criteria for determmmg prorected and actual enargy savings
in state facilities; and,

] administering the "Energy Analyses Account” to fund future energy
analyses. '
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Env:ronmental Improvement and Energy Resources Authonty {EIERA)

The ElERA was created as a self-supporting agency to protect Missouri's .
environment, develop energy aiternatives, and promote economic development.. The

_means to accomplush this mandate include issuing low- and no-cost financing, §ome =~~~ ‘

of which may be tax exempt, to businesses and local governments for environmental
projects, provndmg technical assistance, and conducting studies and research.
- Environmentai projects ' can range from pollution control/prevention activities to
financing energy ‘efﬂczency measures in state facilities. Among its research, the
EIERA produced a thorough analysis of solid waste issues in MISSOUI‘I and recently
published the M:ssoun Statewide Energy Study.

*I.

-The EIERA is involved in numerous educational activities across the state in the
energy and enviror{menta! fields. These inciude the nationaily recognized Household
Hazardous Waste‘;. Program, the Missouri Energy Resources Project and past
assistance in the development of a solar-powered car at Crowder College. EIERA also
manages the Missouri Market Development Program, in coordination with Department
of Natural Resources and the Department of Economic Development, to provide
fmanc:a! assustance hefpmg develop and ‘maintain a recycling mfrastructure in the
state. b

Financing |s|one of the most :mportant functions of EIERA. The authority to
fund agency prolects was set forth in RSMo §260.035.1(7). The EIERA issued its first .
bond package in December, 1973 and since then has issued over $1.9 billion in tax-
exempt bonds, notes and commercial paper, primarily for pollution control and
environmental tmprovement projects. In addition, the EIERA has been involved in a
number of other Slgmﬂcant efforts for improving the environment in the state.

in 1987, the EIERA, working wrth other agencies, established the Missouri
State Revolving Fund {SRF}). The SRF, in cooperation with the U.S. Environmental
Protection Agency, provides low-cost loans to Missouri governments for the
construction of water, wastewater and sewage treatment facilities. A cormpanion
program operated thh the Missouri Public Service Commission provides financing to
private water compames for the construction of new water systems in Missouri. The
passage of SB80 and HB195 in 1993 added the responsibility of financing energy
improvements for state buﬂdmgs

1» Offlce of Admmlstration (OA)

L‘ o

: The Office of Admsmstratron coordmates the central management functions of
state government and is, therefore, a key agency in carrying out many of the efforts

toward improving energy efficiency within state government. As mentioned earlier,

SB80 and HB195 g!ve the OA much of the responsibility for the implementatio n of the
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biil's requirements, often through its Division of Design and Construction and the
Board of Public Bu:ldmgs In addltlon, this agency has significant responsibility in the
purchase of vehlcles, and is therefore rnvolved in the zmplementatron of HB45
regardmg alternatlve fueled vehlcles :

Board of Pubhc Bunldmgs - Cha!red by the Governor, the Board of Public
Buildings has the authonty to mltlate the constructlon of state office buildings and
certain other facmtles It may issue revenue borids for these capital improvement
projects. The board works closely with the Dwzs:on of Design and Construction and
now, with the Division of Energy and EIERA in the Energy Eff:cnent State Building
. program as required by SB80 and HB195. By focusing attention on energy efficiency
in the design and construction of state buildings, the Board can provide an important
leadership role of infusing a policy of energy efficiency in state operations.

Division of Design and Construction - This Division of the Office of
Administration is responsible for building, operating and maintaining the state's
buildings. One specific responsibility is to track and analyze the state's energy costs
for operating its facilities. The Division of Design and Construction is also one of the
agencies responsible forimplementation of SBSO arid HB195 and will work with the
Division of Energy program for Energy EfflClent State Buildings.

Missouri Health and Educational Facilities Authority {(MOHEFA)

' MOHEFA provides financing to the state's public and private, non-profit health
and educational facilities. The goal of this financing authority is to provide low-cost
financing for these institutions. It is governed by a seven member commission
appointed by the Governor with the consent of the Senate. MOHEFA provides the
means to improve the quality of medical and educationat services to Missourians by
assisting institutions to borrow money for improvement of their facilities, assisting
public school districts and community colleges with ‘loans to cover operating
shortfalls, assisting with financing for organizations that provide services to the
- mentally disabled and operating a program to assist Missourians to invest in college.
bonds for their children. In the twelve years of actual operations, MOHEFA has
issued financing of nearly $3.3 billion for 107 projects. The majority of the projects
are for health care institutions, although a number of colleges and universities have
taken part in the financing program.

The opportunities for expansion of the MOHEFA's financing programs can

dovetail- with ‘'statewide energy program development. Many of the state-owned" -~ " = "' -

buildings are in the University system and would therefore qualify for financing from
MOHEFA. In addition, it appears that the majority of financing projects are in the St.
Louis area, so further publicity and outreach to other parts of the state could also
increase activity. Between MOHEFA and the Environmentai Improvement and Energy
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Resources Authorlty, it appears the mfrastructure for fmancung many of the building

:mprovements in the state are in place.
I=

' Public Service Commission (PSC) - /

The PSC :s responsnble for regufatmg the pubiic servnces w1th|n the state
including, energy utilities, commercial transit, telephone companies, manufactured
housing and water and sewer systems. The PSC is also responsible for developlng
Integrated Resource Planning (IRP) which is dlscussed more fully in the Utility
Program sect:on, and governing implementation of IRP by the utilities in the state.
EPAct requ:rements and opportunities have a direct influence on the way the PSC will
operate in the next few years. Much of the detail of the EPAct effects on the PSC
is discussed in the "Utility Programs™ discussion of this section.

The Missouri Housing Development Commission (MHDC)
g : .

The Commitssion is responsible for providing financing for decent housing for
low and’ moderate‘lncome Missourians. The Cormmission is authorized to issue and
sell tax exempt notes and bonds which provide the funds for MHDC's mortgage
financings. MHDC membership is made up of the Governor, Attorney General,
Treasurer and six members appointed by the Governor with the advice of the Senate.

I

Past efforts of MHDC to include energy efficiency in financing programs have .

" been only partially: successful In the mid-1980s, MHDC attempted to use $500,000

in oll overcharge money to buy down loans that would encourage energy efficiency
in Missouri homes‘ This program achieved only limited success. One reason is that
it focused on Ienders while providing little public information about the program. As

_aresult, very llttle of the oil overcharge money was used to fund the resulting loan

buy downs. However, this type of program could succeed if the delivery mechamsm
were focused more towards bu:lders and buyers of new homes.
|
Although MHDC deals with multi-family bu:ldlngs, its staﬂ‘ est:mates that about
90% of flnancmg provided through their programs is for single family homes. If

. Missouri carries out EPAct's recommendations in the area of implementing statewide
residential building codes, an energy efficient mortgage program and a uniform home

rating system, MHDC should be an important player in giving Missouri’s homeowners
access to the financing needed make their homes energy efficient.

: T - .+ Division of-Family Services (DFS)
This D:wsnon is responsible for administering the Low-Income Home Energy
Assistance (LiHEAP) program. This federal program has three components:

I.
!
13
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® the energy assistarice program, which provides cash grants to the poor
1o help them meet their winter heating and energy needs;

. a weatherlzatlon program for low-income homes that allows the state to
elect’ to spend up to 15% of the LIHEAP funding on low-income

.- ;weathenzatlon (DFS does not allocate anyth:ng for weatherization at this —

: tlme), and ¥
. ihe LIHEAP emergency assistance program, which has the purpose of
providing assistance to people with financial emergencies resulting in the

I6ss of he_at-related utility service or bulk fuel supply. -

Future federa[ fundmg for LIHEAP is uncertain. There have been many battles
in Congress recently that have revolved around attempts to lower the level of funding
for this program As a result, there is no assurance of federal monies for this program
in the future. The advance appropnatlon for the fiscal year beginning July 1, 19984 is
$1.475 billion which is an lncrease of about $27 million over last year, However, riext
year's appropnatlon request may be for no more than $1 billion. The termination of
this programwould exacerbate the plight of low-income customers attempting to
meet their heating needs.

The University of Missouri Extension

The Extension Service disseminates energy education materials through centers
located across the 'state. Information distributed covers a large variety of energy
conservation subjects for children and adults. Much of the material developed and
used by:the Extension is aimed at helping ‘homeowners manage energy efficient
households in low-cost, common sense ways “The Extension also works in the area
of youth educatmn such as the Junior Conserver program, and assists teachers with

‘energy education efforts in Missouri's schools. The Extension works closely with the
Division of Energy’'s Community/Education services and is and is a logical existing
vehicle for the expansion of state energy education programs.

cemmunity Based Programs

The Metropolitan Eneré'y Center - The Energy Center, located in Kansas City,
operates a wide variety of energy programs dealing with information, residential
conservation,, non-profit energy conservation and energy education. The Energy
Center is also active in energy policy and program issues on a local, state and
regional basis including transportatmn Over the past several years the Energy Center
“hasprovided consulting services to ‘the Environmental Improvement-and Energy ™
Resources Authority, the Division of Energy, the Kansas City Support Office of the
U.S. Department of Energy and Kansas State University's Engineering Extension.
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Missouri En'ergy Resources Project (MERP) - MERP provides training, resources
and programs 10 support energy and environmental education in schools and
businesses.: Past projects have included mini-grants for classroom projects, the
Energy. Efficient: Model Home, student leadership training for the environment,

4y
L

.- National Energy Education Day and other general services aimed at resources and

support for, teachérs including maintaining a statewnde network of teachers.
-:".: l .

Nelghborhood and Housing Orgamzatlons - There are many nonprofit
organizations in M:ssoun which provide assistance to homeowners and neighborhoods
to receive fmancang for-home improvements, weatherization and so forth. A Kansas
City orgamza‘uon, the Rehabilitation Loan Corpora‘man {RLC) directly provides
innovative, low cost financing for low- to moderate-income homeowners for a variety
of purposes reiated to residential property. One program, the Seasonal Improvement
Loan Program provades for heating, cooling and weatherization upgrades to a home
at 3% interest. Other organizations throughout Missouri, such as the Urban League
and ACORN in St Louls, Neighborhood Housing Services in St. Joseph, the
Affordable Housnng Action Board in Springfield, to name only a few, can assist
homeowners in gaining access to low cost financing and other assistance for energy
efficiency upgrades.

Federal Programs

There are also federal programs available on the state and local leve! to provide
technical assistance in promoting and carrying out energy efficiency. Both the U.S.
Department of Energv and the Environmental Protection Agency have developed
excellent programs in the area of efficiericy. These are distinct from federal programs.
that provnde grant fundmg to local and/or state government.

Department of Energy {DOE) - Although DOE has many programs which
provide assistance to all sectors of the community, two programs are mentioned here
as examples of their energy efficiency services that have relevance to this Report.
The Energy Analysis and Diagnostic Center (EADC) is a national program which
provides faculty and senior/graduate students from accredited engineering schools to
- analyze the plants of business and industry. The energy audits are provided at no
cost to these companies. One EADC program is located at the University of Missouri
- Rolla and another at the University of Kansas in Lawrence. Both provide services
within 100 miles of their respective campus. DOE also has a program to promote
efficient electric motors, a large potential energy saver. The Efficient Motors Program
can provide techmca| a$sistance and product information to business and ind ustry to
help with motor retroflts

172 « HCR 16 Report to the Missouri Legislature



The DOE has undertaken a srgnn‘“ cant eﬁo, ncrease' 'the acceptance and use
of alternative fueled vehicles in federal and _non-federal\ﬂeets In response to EPAct,
the Secretary of Energy has wntten to the‘m‘a f'_the Iargest mty in each of the
major metropolstan areas in the, natnon 10 invit jom the Clean Cities program.
Atlanta was designated the Frst Clean Clty earlier this \/éar DOE is now attempting
to institute this voluntary program throughou ‘olintry. They- are bringing the
various representatives of local government, utmtles and private businesses together
to work on developing an mfrastructure for’ alternat:ve fuels and speed up the process
of conversion of existing vehicles and/or purchase of new alternative fueled vehicles.
In Missouri, the St. Louis and Kansas City metropolltan areas are a high priority for
inclusion in this program, ¢

Environmental Protection Agency (EPA) - The best known EPA program
working toward energy efficiency currently is the Green Lights Program. Green Lights
is a comprehensive program that combines technical assistance, product development
and review, financing information and promotion for a wide sector of energy users
including industry, goVernmé‘nt and education. EPA is also offering extensive
programs in efficiency in buﬂdmg HVAC systems and efficient computers ({the Energy
Star Program). The State of M‘ssoun several utlimes, busunesses, schools, and many
others are now members of Green nghts and a’"é, therefore, prime candidates for
other upcoming EPA programs

f
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Miseou_ri Progr’;am Optior\s

As has been pointed out, the state of Missouri already operates several
- programs that target the residential sector, but there are additional possibilities for

- _programs that can‘ be implemented to further promote energy eff:c[ency This section” e

provides an overwlew of specific programs that currently operate in other parts of the
country. Some may be suitable for Missouri. The following discusses the
opportunities, delivery systems and model programs that Missouri should consider.

Home Energy Rating System {HERS)

;

The energy efﬁciency of a home is often overlooked by home buyers. Lacking
this information, home buyers often do not make the best decisions. A HERS
program wouid pr"ovrde home buyers this information and allow them to make an
educated decision a home by understanding it's energy use and costs. A good HERS
system will also g:ve the buyer of an existing home the opportunity to evaluate its
comparative efﬁcrency level in making the purchase decision, as well as suggest
potential of makmg energy efficiency lmprovements after purchase.

HERS programs involve collaboratnon between the state and the individuals
involved in home fmancmg, design and construction and marketing. The purpose is
to encourage hrgher energy efficiency levels for both new and existing homes than
is typical or is requrred by outdated building codes. A HERS program may include its
own building standards that a home must meet in order to be certified. In purchasing
existing housing, a HERS program can serve as the financial analysis tool for an
energy efficient mortgage program, In designing a HERS program, an important point
of consideration is if the HERS minimum rating requirements simply meet or exceed
those put forth in ASHRAE 90.1-1989 and CABO Model Energy Code 1992.

| ' . .

HERS programs have become popular around the country. Many states have
implemented these programs to educate consumers about the benefits of energy
efficient homes. !n Arkansas, there is an organization cailed Energy Rated Homes
{ERH) of Arkansas. Th:s non-profit organization provides a home HERS for the new
and existing homes. lThe program was initially administered by the state energy office
of Arkansas, but is now a separate entity that is funded through private means.

; ‘ :

One of the diagnostic tools that is used to determine the efficiency of a home
for a HERS is the CALRES model that was designed by the California Energy

Commission. This computer mode! requites the input of certain information about thé ™"~

building shell performance, and with that data it can predict the annua! energy use
of the home and whether or not the home meets the building standards. T he code
that ERH uses to test the homes exceeds all of the current federal codes, so that if
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a home is found to be effrc:ent by the ERH system, then rt w:ll be guaranteed to be
efficient under’federa.l‘ buudnng efﬂcrency standards

- The ratmg system that ERH employs is a 0—100 polnt scale that indicates the
efficiency leével of & home. - If a-home- recelves a ratmg of 80, then it is 80% as
energy efficient as’ possnble ERH also xnforms the home owner.of how many Btu's
of energy that the home mlght consume in a year “and what that energy might cost.
The cost estlmates consuder average “fuel costs, average consumptlon rates and the
number of occupants in the home ‘ o -

The New York State Energy Star Program {NYSE-Star} is ‘another model HERS
program. This program involves the New York State Energy Office, the New York
State Builders Association, and the New York State Energy Research and
Development Authority. These groups work with the investor-owned utilities of New
York to certify homes that exceed the New York state building codes. NYSE-Star has
a standard which requires that a home must be at least 25% more efficient than
indicated in the New York state building code standards. This allows buyers to make
an informed evaluation of the value of the a home by revrewnng its relative energy
efhmency

Title 1, Section 102 of EPAct requnres the DOE to develop voluntary home
energy rating guidelines., EPAct also mandates that the DOE must develop a set of
national, uniform guidelines for State and local authorities, . utilities and others involved.
in the residential housing COmmunlty to ‘use in assigning energy efficiency ratings to
residential buildings.

Energy Efficient Honie Mortgage Program

Energy efficient homes may be more expensive owing to the cost of the energy
efficiency measures incorporated. This can create a barrier for home buyers, even
though the savings that result from these measures over the life of the home will far
outweigh the initial costs. An energy efficient mortgage (EEM} program can help to
overcome this problem by allowing the home buyer to qualify for a larger mortgage.
The fact that the home buyer could be spending less maney each month on energy
bills allows a larger mortgage which, in turn, allows the energy efficiency measures.
It also allows the home buyer to spread the cost of the efficiency measures over the
life of the mortgage.

The program would work in such a way that once an individual isinterested in- . s«

purchasing a home that has qualified under a HERS program, then he or she would
apply for an energy efficient mortgage through a state agency and a qualifying
lending institution within Missouri. The lending institution and the irterested
individual would then work out the specifics of the energy efficient loan, which would
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include the :nterest rate, the payment schedule, and the length of the frnancmg_,
agreement. The tederal government also operates several energy efflcaent mortgage
programs such as the VA FHA Fannne Mae, and Freddie Mac programs It would

institutions pamcrpated in these programs. e -

l . .
_ The Energy Saver Loan program that was started by the | 3, k of New England
(BNE} in 1983 is a specific example of an energy efficient mortgage program. - This
program was for rndrvrduals who wished to either purchase a.new. home, or refinance
an old one. The mdrvrdual qualified for the loan if energy conservatron improvements
were to be made on the home. An audit was performed on the’ home to appraise the
value of the proposed upgrades. Once the upgrade had been appraised, the funds
to cover the cost of the upgrade were placed in an escrow account. The amount in
the escrow account could be no more than 15% of the vatue of the loan if it was a
FNMA Iloan, and no more than 10% of the value of the loan if it was a FHLMC loan.
The energy upgrade also had to be completed within 120 days of the closmg

This program allows participants to spread the cost of e energy upgrades
over the life of the mortgage. The other benefits that result from a program of this
kind are lower energy bills and a higher resale value owrng to a. hlgher energy rating
of the home. ‘f; :

The marketmg of an energy efficient loan program rs a \key element for a
successful program. The institutions that operate the program must be sure that
parties involved in the construction, sale and purchase of new homes are aware of
the program. The more people that are involved from the begrnnrng of the buiiding
process, the more Irkely the program is to succeed. : 4

EPAct sets up a pilot energy efficient mortgage lEEMl program through the
Department of Housing and -Urban Development (HUD}. The five states that qualified
to take part in thrs pilot program are Alaska, Arkansas, Cali
Virginia.. This pllot program only targets the retrofit mar_lg: t.
borrower to finance the mortgage 100 percent of the cost‘ e_ eligible energy
efficient improvements without the need for appraisals. Elrgrble rmprovements are
those that are cost-effective. That is, the total cost of the |mprovements must be
less than the energy savings that occurs over the useful life of the improvements.
The borrower must use a HERS to estimate the energy savings that will be achieved

bv the lmprovements

Public Sector EffrClency Improvement Fundrng Program

The promotlon of energy efficiency in schools and other public buildings would
demonstrate to the people of Missouri that the state is serious about conserving

176 « HCR 16 Report to the Missouri Legislature



‘energy However, smce pubhc monies would be used to finance efficiency upgrades
_in public buuldlngs, the state must first draft legisiation that would make the funding

of these projects a more straight forward process. The state must then administer

_the a comprehensive program that would result in improved efficiency in the public
: bundlngs of Missouri, which would be a major task.

The appmpruatlon of funds. for rmprovements to public schools and other
municipal buildings are strictly controlied by capital budgeting laws. If a jurisdiction
wants to upgrade a publlc school municipal leases must contain an executory clause
under which payments are subject to annual appropriations, Otherwise, the leases
would be general obligations and subject to voter approval and strict underwriting
requirements, . To address this, the lowa Legislature, for example, passed a law in
1987 that authorized school districts to enter into financial arrangements "obligating
the school di'strict area school to make payments on the loans beyond the current
budget year.” This a'uthoriiation applies only for energy-related improvements
effected through the lowa Department of Natural Resources (lowa- DNR) programs.

A bill that would allow the public sector to finance the loans in the same
fashion as is now done in Iowa, would give jurisdictions more freedom to implement
energy-related upgrades. The investment would be recovered over the payback
period of the upgrade (no longer than five years, for example). In this manner, the
money would be available for the upgrade, and the amount that the institution pays
out to finance the loan would be recovered each year in the form of lower energy
costs.

Havmg addressed these ‘legal questlons, the state ‘would then need to set up
& program that prov:des assistance to cities, counties and local governments that
wish to identify energy efficiency improvements qualifying under this program.
Qualifying projects would be those that i improve the energy efficiency of the building,
or in some way reduce the overall energy consumptlon of the building. The project
would be proven to have a reasonable payback penod {such as B years) in order to
qualify for fmancnal assistance.

SUbSIdIZed energy audats for interested jurisdictions would be the first step in
the delivery of such a program. Once an audit is complete, and the energy-related
improvemenits have been identified, then the participating financial institution would
sign a municipal lease with the jurisdiction under which the jurisdiction repays
principal and interest over the fixed term. Interest payments on municipa! leases are

‘-tax exempt, so long as-the transaction meets certain’conditions. The other aspécts

of the financing agreement (interest rate, length of financing, payment schedule,
processing time and fees) could all be flexible and negotiable between the jurisdiction
and the lending institution.
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As noted ‘above, the state of lowa passed a law to facmtate the successful
operation of a pubilc sector energy efficiency improvement loan program. The iowa
- program, descnbed garlier and run by the lowa Department of Natural Resources
(lowa-DNR), hasl,set up a group of state-funded lending organizations such as the
School Energy Béink'PrOgra'rn and the Local Government Energy Bank Program. The
lowa-DNR provndes financial assistance for all project costs incurred prior to
installation of the improvements and the initiation of the lease. These costs include
- the costs of the audlt, design engineer's fees, lowa-DNR's project management fees

‘and fees for fmancnal and legal consultants assisting in the preparation of the
financing documents These funds are advanced through a Promissory Note contained
in a Memorandum of Agreement that the lowa-DNR signs with each client. in lowa,
Norwest Investment Services has an informal agreement with lowa-DNR through
which it offers a standard project financing package to ali jurisdictions that wish to
participate in the lowa school program. Specific terms of the long-term financing
agreement (lnterest rate, length of fmanc:ng, payment schedule} are determined on
a case by case basrs

The lowa Bu:ldmg Energy Management Program’ makes loans to finance energy
efficiency projecﬂ; in public buildings, private and public schools, educational
agencies, hospitals, and nonprofit organizations. The program is operated by the
fowa-DNR and has a $2 million funding level. Funds are used to leverage additional
financing from other sources such as businesses and utilities. The program has four
main components that target different areas, as follows: - : :

\

o The Local Government Energy Bank Program assists counties, and local
governments with energy efficiency projects. Eligible projects include
Jmprovements to buildings, street lighting, water and wastewater-
treatment plants. Power generating plants also qualify. Northwest
Investment Servrces, an lowa financial mstltutron, helps provide
frnancrng

o Another of the lowa-DNR programs aims to improve energy effncrencv
in lowa s private colleges and universities. In conjunction with the
Hrgher Education Loan Authority, lowa-DNR's energy conservation
efforts involve the members of the lowa Association of Independent
Colleges and Universities and the lowa College Foundation. Accredited
private schools also are part of lowa-DNR's energy management efforts.
Technrcal analysis to determine what rmprovements are possrb!e

: -precedes the creatron of affordable financing for energy improvements.

1

T The fallowing prograi!xm description is summarized from Charles Bartsch and Diane DeVaul, op. oft.
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L The School Energy Bank Program assists’ publlc school dlstrlcts thh
energy-saving |mprovements N
participate with a total of 691 buu!dmgs involved. All ,fec:lutnes in the
program have’ received energy audsts. Program officials h ve__scheduled )
engineering analyses for about half of these buildings: eThe pr'ogram has .
provided more than $3.1 million in loans, which is expected ta produce
over $4. 6 m:lhon in energy savmgs over a f;ve-year perlod

* "The lowa FaCI|I'tIES Improvement Corporatton (IFIC) funds energy
-improvements for state government facilities. Set up in 1986, this
program has saved the Departments of Correctnons Gereral Services
and Human Services more than $1 million annually through energy
efficiency improvements., Thase savings are used to fund projects in
other departments. The Department of the Blind received $64,000, the
Department of Public Safety $45,000, and the Department of
Transportation $1.3 million. IFIC outlined $35.5 million in energy-
management improvements for the Board of Regents facilities, with a
projected annual savings of $7.2 million. Program officials plan to

implement these measures by fiscal 1994,

- Missouri already has two programs in place that promote energy efficiency
projects in public buildings. - The Local Government Loan program allows local
governments to install energy saving devices, and the loans to pay for the approved.
improvei'nents are low-interest {2% simple interest). The energy savings achieved
with .the upgrade will also pay off the interest of the loan. The Institutiona!
Conservation Grants program provides matching grants to eligible public and private,
non-profit schools and hospitals. To qualify for the grant, the upgrade must be a
retrofit operation, it must have a payback period of between 2 and 10 years, a
Technical Assistance Report must be completed by an engineer, and the building must-
have a heatlng or cooling system or bath. Both of the programs llsted above are
funded by a combination of federal and state funds. A

EPAct Secti_on 141 of Title 1 establishes a State Building Energy Incentive Fund
- of up to $1 million per state for financing energy efficiency improvements in state and
local government buildings. Missouri must adopt the ASHRAE 80.1-1989 standards
or its equivalent for commercial building, and the CABO Model Energy Code 1992 or
its equivalent for residential buildings in order to be eligible for these funds.

.. Small to-Medium-Sized Commercial/Industrial-Program-
The smali- to medium-sized commercial and industrial markets tend to be more

difficult for the utilities to target than large customers because the benefits, vvhile still
cost-effective, do not tend to be as large as in the large industriai sector. State
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~government could fill this gap by providing technical and financing services. in
addition, a $250,000 grant, authorized by EPAct, is available to industrial associations
to promote industrial energy efficiency through workshops, training seminars,

. handbooks; newsletters and databases. The State could examine how to. work-in
- partnership with these associations to develop such a program and access these
funds.

| : ‘

A successful program in this area could convirice the utilities that the smali- to -
medium-sized businesses are a market sector worth pursuing to promote DSM. Once
the state can get 'a program up and running in a cost-effective manner, the utilities
may be able to take over the program and run it within the scope of their own DSM
_programs. |;

In such a program, initial contact with the businesses is through an energy
audit. This audit is performed by efficiency experts for the interested businesses.
The opportunities for energy savings are deterrmined during a free walk-through audit.
Once the audit has been completed, it is then up to the business to install the energy
saving devices. Quahfying businesses, which must meet certain criteria regarding
number of employees, annual revenues and certain -stipulations regarding the
installation and monltorrng of the efficiency upgrades, would then pursue a
conventional small buslness loan approved by a Missouri lending institution to finance
the identified effrcrency upgrades. The second phase of the program subs:dlzes the
financing of the loan by prepaying the interest costs. :

\

The Smali Busmess Energy Management PrOQram, along with the Energy
Conservation lnterest Writedown Grant Program, run by the state of lllinois, are
examples of mode! programs that promote energy efficiency in small businesses
through energy auqits or financial assistance. The two programs, which provide
audits and ﬂnanmal assistance respectively, are housed within the Department of
Commerce and Commumty Affairs (DCCA) and the Department of Energy and Natural
Resources respect:vely : :

The basic purpose of the programs is the same as that outlined above.
Efficiency experts perforrn energy audits for interested businesses, and then financial
assistance is provxdeg by the Energy Conservation Interest Writedown Grant Program.
In order to qualify for financial assistance in lllinois, the businesses have to meet the
following criteria: |

. the business is a for-profit, non-farm commercial or industrial business;
~@- - jt-has a net worth of less than $6 million and average after-tax profits
of less than $2 million in the last two years;
® it does not operate in @ home, residence or apartment building;
. it provides the DCCA with copies of all energy bills for the 24 months

following the completion of the energy-conservation project;
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. it certlfles that the pro;ect apphed for i is a retrofit or replacement of an
exustmg ‘structure andlor equipment; _
® it will compiete the project within six months of approval; and,
L it.agrees to’ a!low DCCA or jts representatives to inspect the facilities
T. Zand- lmprovements at ‘any time before, during, or after a project is
approved and 1o conduct a free energy audit if DCCA determines that
one 1s necessary prlor to the, start of the pro;ect
The U.S. De’pai't'me‘nt of Energy ais’o funds a program that is administered by
engineering schools around the country. Energy Analysis and Diagnostic Centers
{EADC) have been’sét Up with the purpose of providing free energy audits to
industrial facilities, The resu#t of an audit is a report that contains recommended
upgrades that can improve the energy efficiency of the facility. The EADC schools
are available to provide audits to facilities within a 100 mile radius of the center. .An
EADC school is located at the, Umversdy of Missouri-Rolla and at the University of
Kansas in Lawrence, whlch has analyzed buildings in the western side of Missourl,

Opportumtues Created by EPAct for Industrial Effu:rency

The passage of EPAct gsves the state an opportunity to expand its existing
programs, while also’ creatmg an opportunity to broaden their scope. A $250,000
grant is available to industry associations. The Division of Energy could work with
Missouri industry associations to assist them to obtain funding. This would aliow the
Division to expand its programs by promoting industrial energy efficiency through
workshops, training seminars, handbooks, newsletters and databases in cooperation
with mdustry assomatlons

Transportation

EPAct mandates that an rncreasmg percentage of state vehicles must operate
on alternative fuels starting |n 1995." It will become more and more critical for the
-Office of Administration and other vehicle-purchasing agencies to be aware of the
state of the art of alternatwely fueled vehicles.

Through EPAct DOE is’ provndmg grants to.states for the accelerated
introduction of alternatively fueled vehicles. States must develop a plan that includes
provisions designed to result in progress toward the goal of introducing substantial
numbers of aiternative fueled vehicles in each state by the year 2000 as wvell as a
detailed description-of the requirements, including: the estimated cost of implementing
such a plan. The ‘plan mist also describe how the State, Federal, and local
government entities would coordinate in implementing the plan. This plan must be
submitted to the DOE for approval before it can qualify for the grant. A grant creates
an opportunity for gas utili:cies and state organizations to work together for the
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Existing Missouri Utility Programs

Introduction

Natural gas and electric utilities can play an important role in helping to
overcome the economic, informational and institutional barriers that deter utility
customers from investing ‘in energy efficiency options., Utility customers, who
consider energy efficiency investments, compare the up-front costs of the investment
with the flow of benefits it produces over time. Benefits in future years are devalued
at a rate reflecting the explicit or implicit "discount rate" the customer applies to
income {and expenses) realized in future years. In empirical studies, various groups
of customers have been found to have effective discount rates above those used by
utility planners. When evaluating resource planning options, utilities will typically
apply a discount rate of five to six percent {real} per year. While customer discount
rates vary substantraily, they tend to be srgnrfrcantlv higher than the discount rates
used for utrhty resource planmng

Utilities can respond to customers' high discount rates by offering Demand Side

' Management (DSM) programs.. DSM programs offer information, technical assistance,
financing programs, and financial incentives designed to spur energy efficiency
actions beyond those customers would implement based on utility rates and other
market forces alone. ‘

Other advantages of utrhty -based DSM programs have been summarized as
foliows by Errc Hirst at Oak erge National Laboratory

[Utr!rtres 7 monapoly franchrse, active participation in their communities,
and promotion of economic development all speak to their sense of
public responsibility. More important, demand-side programs offer
resources that are often fess expensive...than supply resources. Thus,
aggressive utility programs save money for customers by lowering
overall energy-service costs. In addition, these programs provide
environmental-quality and risk-reduction benefits not available with
power plants. Also, electric utilities have fong-standing relationships and
monthly contacts...with their customers. Utilities are generally highly
regarded as sources of reliable and credible mfarmatron on. eff.'crency
optrans

[ ae LTIy s
e e e -
*

8 See Prefiled Direct Testrmony of Dr. John Stutz, Ohro Publrc Utilities Commission Case No, 91-410-EL-AIR
(Boston, The Telius Institute, December 1921}, Exhibit JS-11.

® Erig Hirst, E1ectr:o-Ut|I| Enerqy Efficiency and Load-Management Programs (Oak Ridge, Tenmessee: Oak
Ridge Nationai LaBoratory, Report UF%HE?CUN-ZE‘&L pages 16-17. _
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. The realrzatron of the potentral contrrbutron of investor-owned utility {IOU) DSM
‘to’ the overall ievel of.. rnvestment in “energy efficiency usually follows the
: establrshment ofan rntegrated resource plannrng (IRP} process.. IRP processes require

"% the; :dentn‘nca‘uonr of mixes: of demand-side and supply-side resources that can

‘minimize the total costs, _f_ energy’ services over a long-range planning period.
Mrssourr estabhshed its frrst IRP process for electric utilities in March 1993, but is
_just_beginning to' consrder a parailel process for natural gas IOUs. For a publicly
owned utility system, DSM emerges when the governing board estabhshes energy
efﬁcnency as a strategrc prrorrty of the utrlrty

The eiectric ,:utrlrtres that serve the majority of electricity customers in the state
operate DSM prodrams. Not all of the utilities listed below are investor-owned, an
example is Columbia Water and Light. Those utilities that are not investor-owned are
not required to tz#ke part in the IRP process. Missouri electric utilities are also
congidering developing additional DSM programs, in tHe context of the 1223 IRP rule
adopted by the Public Service Commission. As the utility filings under the IRP rule
are only just beginbing, their long-term goals are uncertain at the mament.

. lL - Kansas City Power and Light

Kansas City Power and Light (KCPL) included DSM programs in its KCPLAN for
the first time in 1991 It now has full-scale programs that cover the following areas:

® ~ Load Curtarlment. Large customers sign up for load curtailment during
peak load periods in return for rate reduction.
* Resrdentral Air Conditioner Load Control: install devices on rndwrdual

A/C compressors to limit operation during peak load penods Can be
temperature activated or radio controlled. ,

KCPL also has" several programs that are still in the planning phase.  Action wiil
not be taken on these programs until after the July 1994 filing date for KCPL.'s next
IRP filing. The programs that are still in the planning phase are as follows.

L industrial Process: Assist industrial customers in adopting higher-

_ effrcrency technologres in areas such as pumps, motors, refrigeration,:
compressors and lighting.

. Resrdentral High- Efﬁcrency Air Conditioner: Promotron of selectron of
: high- efﬂcrency air conditioning equipment at the time of replacement.
L Home Energy Audit: Promote Residential use of compact fluorescent

- lights and hot water insulation. wraps.-
. Commercral Air- Conditioning: Promotron of hrgh effrcrency cooling
equrpment in the Commercial sector.
. Residential High-Efficiency Refrigeration: Promotion of selection of high-

efflcrency refrigerators at the time of replacement.
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L : Ftesidentiai Water Heater Load Control: Install dev:ces on individual
water heaters to limit operation during peak load periods..

Ly Energy Efficient Commercial & Industrial. Lighting: Replacement of
. fluorescent lamps, ballasts or fixtures with hlgher-efﬁclency units,
L Commercial/Industrial Motors: Promote the purchase cf efficient motcrs
in Commercial/Industrial sector.

N Residential Insulation Program: Promote higher Ievels of insulation in
homes that use electric space heating. : ’

Union Electric Company
Unicn Electric Company {UE) is also fairly new to the DSM arena. It currently

runs four programs, mainly focusing on information dissemination and load control. -
Its full scale programs are as follows:

L Energy Plus: Community Services to support rndrv:dua! customer energy
needs (elderly and low income)

. Informatlon L:terature This literature focuses on ways to reduce energy
usage

® Primary Service Interruptible Rate: Curtarlable semce rate offered to
Primary Service customers. '

L Short-Term Interruptible "Additional Energy” Rider: Curtailable service

rate offered to customers willing to accept rnterruptlons while increasing
thelr energy usage

UE, which also operates outside of Missouri, has several pilot or test programs
listed in its 1992 report to th'e lllincis Commission. These programs focus more on
conservation of energy than on load management. These pilot or test programs are
as follows:

. Cold Cash Apphance Recycling Program' Pickup and recycling of spare,
'operat:ng refrigerators and freezers for residential customers.
. Commercial End-Use Data Project: On-site surveys of 800 commercial

customers, in order to gain more detailed knowledge of end-use loads
for forecasting and demand-side plannlng

. Energy Savings Partnership Program: Energy efftmency auditing and
project management support for large commercial customers.

° ‘Energy Efficient Residential Construction: New and rehab building
envelope and appliance efficiency improvements

] In Concert with the Envrronment An educational program for high

school students, focusing on the linkages between personal energy
efficiency and en\nronmental quality.

. industrial Market Research Project: A survey of -efectric loads and
services needs among 150 key industrial customers,
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@ - Industrial Process Audit Pilot Program: Provides nationaily recognized
: . consult:ng on process efficiencies to large industrial customers.

. Interruptrble Pilot Program: Curtailable service with remate mterruptron
S feature (for smaller primary customers). : :
. Motoerser Information Program: Distributing software for analyzmg the
economrcs of high efficiency motors. '
. No Sweat Residential Energy Management Program: Direct load control.
experrment for residential central air conditioners and heat pumps.
] Resmentra! Market Segmentation Study: A survey to quantify customer

attrtudes about energy efficiency, identify opportunities to provide
energy services and develop geographically-specified market segments.

Some of these programs appear to belong in marketlng and not DSM. Further,
some of these merams are studies which, while critical to future success in the area
of DSM, do not qualify as DSM while they are in the study phase.

Is ' Columbia Water and Light
i .

Columbra Water and Light (CW&L) has been recognized in. “the past for its
energy service and demand management programs. CW&L currently runs the
following full scale programs:

. Resrdentlal Energy Audits: A “walkthrough™ type of audit, an air
rnfrltratron test and infra red thermal scan is performed for residential
customers

L Commercra1 Energy Audits: Provide business customers with expert
mformatron regarding potential efficiency. improvements to their
operatlons

. Resrdentral Load Management: Radio controlled swrtches are installed on

) : central air conditioners to cycle operation during peak load periods.

° Effrcrency Upgrade Loans (Residential): Low mterest loans are provided
to quahfymg cusiomers who want to perform energy efficiency
rmprovements Air conditioner replacements, heat pump installations,
and cellmg insulation are covered by this program L

L T ‘L:ghten Up!: Residential and Commercial customers are given incentives

- to purchase compact fluorescent lamps by contributing $7.50 toward
the purchase of a cormpact fluorescent lamp.

CW&L is also'consrderrng several new programs that are currently in the pilot
phase. These are as follows: . : -
* Restaurant Seminar to Promote Efflcrency. Semmar conducted in the
summer of 1993 aimed at providing energy efficiency ideas to managers
of restaurants and other cookmg establishments.

rl
IE
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' 3 Second [Refrl‘gerﬁg_t‘_pn,frqrn:m ‘Program: -« Qldﬁ,-‘f;-lqgfﬁment second
refrigerdtors will be removed from residential dwellings. Incentives will
be offered to the:]partic.ipatiﬁg ‘customers. G
° Good Cents New Construction Building' Evaluation Prfogram: Promote

eénergy - efficiént! construction. and-/desigh’ through'- a construction
scorecard that will be based on’the ‘cufrent 'Col"ﬁ.}r'nbi_"a ‘building codes.
These codes already. promote fvery high* thermal integrity for new
constriction. - § - - . ' e :

Y
i
-

' Other Elec_tifichtilijt;iés:

The rest of the electric _utilities in Missouri are still in the early stages of
developing a full complement of DSM programs. The City Utilities of Springfield have
hired the consulting firm, Stone and Webster, to help them decide how to shave 16
MW off of their peak load through DSM, biit as yet no active programs. Empire
District Electric Company has one active program that was started in 1990, an
interruptible Service program focused on.commercial/industrial ' customers. The
Missouri Public Service Company has no active programs, but has several programs
under serious consideration. {These programs under _considera:ftion cover all sectors
and focus on energy conservation rather than load control. ~ ¥ '

B SRR ]
SRS

. Natural Gas Utilities

At the time of our survey of Missouri's natural gas utilities, we found very little
DSM activity. Although the IRP rule adopted in Miss’d’uri does not currently.cover
natural gas utilities, this situation is likely 1o change as thg Public Service Commission
starts the development and implementation of IRP for natural gas utilities.

- o MR .
o R e Ty
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Missouri Utlhty Program Optlons

%
| DSM Information Sharlng Workshops

1
- - Thereis mterest among the electric utnht:es in Mrssour: to set up an mformattonr:,
sharing system fqr DSM program ideas. A series of workshops that would. gather -
DSM professionals from alt-of the state's electric utilities {and, if possible, gas utilities),
would afford a way to provide this system. This could help some of the more
inexperienced utilities over initial hesitation about setting up an array of DSM
programs. The more experienced utilities could also benefit from the workshops, -
since it would provade them with a forum in which they could discuss new program
concepts, as well as ideas on how 1o improve their existing programs. - The state of
New York has smpilemented such a program, which brings together national experts
and in-state utility DSM personnel, Wisconsin has set up the Center for Demand-Side
Research which has a somewhat similar objective. Various approaches to collective
information sharmg are also occurring in other parts of the country, and such a
system can only heip Missouri utilities to run more effective DSM programs.
\1
: Natural Gas Utility IRP Process

In our survey[ of the gas utilities of Missouri, as noted above, we found virtually
no DSM activity in the state. This lack of activity provides a huge opportunity for the
Missouri PSC to promote DSM on the part of gas utilities by initiating a gas Integrated
Resource Planning. (IRP) process in the state. Kansas has recently drafted gas IRP
rules, and New Jersey drafted a gas DSM rule in November of 1991. The amount of
energy that can be conserved in the state through DSM by the gas utilities is likely
to be very s:gmfncant Natural gas IRP would allow the gas utilities to begin to play
a significant ro!e in the promotion of natural gas conservation in the state. '

I
' Opportunities in EPAct to Promote Natural Gas Vehicles

The proliferation of natural gas vehicles is something that the natural gas
utilities of Missouri should keep a close eye on. There is potential for an increase in
natural gas sales if natural gas vehicles can gain a share of the vehicle market. That
is why the naturai gas utilities should be paying close attention to the fleet guidelines,
found in EPAct, with regard to the percentage of alternatively fueled vehicles.

EPAct in_clpdes_‘ an opportunity. for the gas utilities of Missouri to be at the
forefront of technology with the promotion of natural gas vehicles. EPAct has
- stringent guidelines concerning the percent of fleet vehicles that will have to be
powered by alternative fuels by the late 1990s. The Act also authorizes the Federal
Energy Regulatory Cc?mmission to allow advance recovery of research, development
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and demonstratron costs by the Gas Research Institute for transportation-related and
emissions- related natural gas projects. This legislation provides an excellent
opportumty for the gas utrhtres to begrn to develop natural gas vehicles in Missouri,

S Become Green Light Partners- -

At the time of this report, Kansas City Power and- Light, City Utilities of
Sprrngfreld Graybar Electrrc Company. Missouri Valley Electric Company, and Union
Electric Company are partners in the EPA's Green Lights program. Other utilities
should consider ]ormng the program since it could serve a dual purpose for them.
First, it could save'them money on their own energy expenditures, and second, it
could let their custorners know that the utility is serious about conserving electricity.

Once a contract is signed between the EPA and a new "Green Lights Partner”
a survey of all of the facilities rs conducted with consideration of a full set of lighting
options to maximize energy savings. These savings will provide an annualized internal
rate of return equivalent to the prime interest rate plus six percentage points. Ninety
percent of the square footage for which retrofits are appropriate must be retrofit
within five years of signing the contract. The facilities will be re-surveyed no later
than five years after, completrng the retrofit. The contract also calls for an agreement '
to educate employees on the benefits of energy efficient lighting products and to
encourage employees to purchase them,

‘ Develop Comprehensive New Construction Prograrns

New constructron is one of the most important markets to reach as far as DSM
is concerned.. Once a home is built and occupied, it is much more difficult to instali
conservation measures. An opportunity exists for electric utilities in Missouri to
develop comprehehsi've programs for new construction. New construction is one of
the programs that UE is looking at for possrble future opportunities, but there needs
to be a solid commrtment

The adoptron_ of an energy efficiency building code as the standard for Missouri
would be a positive first step, that the legislature can take, to encourage the
development of new construction programs.- These building codes would provide a
baseline from which the utilities could work in their analysis of the energy efficiency
of new homes.

. -An important aspect of a successful new construction program is the inclusion
of all parties involved in the new home market. This should include buiiders, lenders,
and buyers. The developmerit of such a program also provides an opportunity for the
utility new construction programs to work in concert with a state home energy rating
system,
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. New construction programs need to concentrate a significant amount of effort
before construction begins. Designers and builders must be convinced that installing
‘energy efficient éroducts will help and not hinder the ‘marketability of a house. |f
‘these. groups. are convinced. that the utility program will sufficiently offset the
incremental costs' of the éffiCié"n’t:‘V’_‘ihé'_éé_gfés’, then they will be more likely to install
the measures in tﬁp first place. Home E);fiy'ers must also be a key target for the new
construction program... These individuals need.to.be. assured that the savings that will
result from lower énergy bills will outweigh the initial incremental costs of building an
energy efficient home. R : '
| . i e -

The typicalj;, delivery mechanisms for new construction programs is through
financial incentiveﬁs, design assistance and training for builders, and marketing to
potential home buyers. The builders must install measures that exceed the program
standards in 'ordeﬁ to qualify for the incentives. The builders also attend a training
workshop on the techniques of energy efficient construction. The plans for the home
are submitted to the utility for approval, and inspections are made throughout the
construction proce;'ss to ensure that the home will live up to the design standards.

home is complete, it is certified by the utility, and the builder is

Once a qualitying
construct energy efficient homes.

certified as able to _

[ .

"~ There are a bumber of effective new construction pragrams that are run by
utilities all across North America. New England Electric Systems (NEES) offers their
Energy Crafted Honje program to target the new construction market in New England.
The program goal is to encourage the construction of homes that exceed the current
building code standards in New England. Incentives and training for builders along
with marketing the' program to prospective home buyers are the primary means of
ensuring that energy efficient homes are built. NEES provides the incentives to the
builders for equipment that meets the efficiency standards of the program. The utility
also pays the suppoh services if the builder is a first time builder of an Energy Crafted
Home.. The utility analyzes the plans for the home to make sure that it conforms to
the program requirements. Once that plans have been approved, the utility does on-
site audits during cénstruction to ensure that the home is being built in accordance

with the plans.

When the home is completed, it is certified. The builder also becomes a
certified Energy Crafted Home Builder. One example of the success of this program
is an Energy Craf'ted Home that was built in Southbridge, MA. The utility paid out
$1,800 in_builder ,ian,ntiyes‘ang $665 for support services for the first-time Energy
Craftéd Home Builder. The estimated customer benefit is $208/year in lower energy
bilis. The utility benefits are that 3.6 kW of winter peak demand have been saved,

along with 2,227 kWh of annual energy savings.
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Work with Sta’t'eﬁAgencies to:Target I‘ﬁau‘sfiiiélf bu'étom'ers

:,%

Some of the best opportumtles to save energy can be found in the lndustnal )

sector. Owing to their use of highly energy mtenswe end =Uses, industrial facultles
tend to be the largest consumers of" efectncuty ini any u‘uhty service territory.
Currently, Kansas City Power and Light is the only ctility. in Missouri that is offermg
- .a full scale industrial DSM program. it is clear.that there“must be a concerted effort-
on the part of the other Missouri electric utilities to increase their efforts to target

industry for DSM programs. Since the Division of Energy operates a program that is

designed to give energy audits and some financial assistance, in the form of low
interest loans, to industrial fac:htues the state and _utilities’should explore potential
partnerships. :

A key element to a successful industrial DSM program is convincing the
industrial customer that the, ultimate goal of the pfogram is not only to save
electricity, but to save money. Since this program is dealing with businesses that
operate with profit as their goal, it is not enough for the utility to tell the company
that an audit shows it can save energy. The utility must also outline the amount of
money that can be saved over the Tife of the measures that the audit indicates to be

cost-effective. The utility must be difigent about explaining the payback period. If -

the company is aware of the fact that the money that it spends on the upgrades will
be recovered in full, through lower energy bills, then they it wm be much more willing
to accept this lmtlal expenditure

NEES has an mdustnal efficiency program that has provided cost-effective
retrofit savings to a number of industries around New England through the Design
2000 program. The Design 2000 program offers incentives to building owners and

trade allies for incorporating energy efficient equipment and design into. new -

construction and retrofit projects in industry. The program includes a long list of
measures including energy efficient lighting; heating, ventilation and air conditioning
systems and controls; storage cooling; refrigeration; motors and adjustable speed
drives; building envelope measures such as wall and roof insulation and energy
efficient wsndows, and food service and mdustnal process efficiency lmprovements.

The incremental cost of the energy efficiency measures is covered through
financial incentives. Both fixed and custom rebates are made available. Design
incentives are also offered to help offset the cost of engineering design services that
evaluate building efficiency options. A pre-installation review of the facilities or plans

is conducted once a customer has applied for the program. The utility pays theé =~

incentive after the installation has been verified. Advance payment is also an option
once construction has been verified.
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EC AR example of the effectiveness of this program can be seen in upgrades that
_ NEES performed for Milton-Bradiey in East Longmeadow, MA. The energy efficiency

-,rlrmea‘s‘ures that were installed cost the utility $1,574,175. But the savings to the

_ omer v will bee approxnmately $594,177 per year. The utility will also benefit
1 through a 1 510 kW peak demand reduction, and an annuai savings of 8,474 MWh.

i,
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lntroductron

The mvesrment rn energyr ffrcrency is an excellent economrc opportunltv for

r._Mrssourr as it is for. other states. ‘Withithe mformatron pase and analyses provrded

by the Mrssoun Statewrde Eriergy. Ud gf¢1992 the requrremenrs and opportunmes

of the Energy ‘Policy! Act of" 1992 rthrs Repoft . arid-with the experiences of other
states, Missouri is now well- posrtroned to make sourid energy decistons. Unforeseen
situations and opportumtres for the . state will arise which this Report cannot predrct
However, the recommendatrons r:ontainéd in this Repart provide 2 timely, solid basis
from which Mrssourr can actfvely move | forward in @ responsrble manner.

in the process of develomng a, comprehenswe set of recommendatrons for the
state of Missouris there are {WO! “dominant consrderatrons First, is that, nistorically;
“we have measured success of our enargy efficiency programs in terms of number of
contacts made, number of tec’nmca\ studies initiated, number. of audrts completed Of
numbes of doilars spent. These ‘can not be, ‘the measures of success for the future;
anergy saved shouid be the key measure of success of any of aur recommendatmns.
gecond, all of our programs S should restona foundation of partnershnps among all of
the vanous stakeholders Thrs wdl ensure the greatest potentral for success.

Qur techmcal ana\ysrs reveais the cost—effectweness of rnvestrng in the energy

efficiency of Missouri's burldmgs integral 10 this Report 1S the basic ‘agsumption that

_making the most efficient use of energy while also. rmprovmg both the economy and

the environment will be the measure of our success: Saving energy is the soundation
of all the program recommendatrons It is ouf conviction that key 10 improving the
energy efficiency of buildings “and reducing the amount of energy consumed within
the state, i5 @ reordering of, th g way we develop and provide services. 1t is the
reqrganization of programs and ouf phltasophrcal pase, that will provide for the
creation of new opportunmes for energy eﬁlcrency in Mlssourr. '

The recently pubhshed book Remventmg Govemment. How the Entrepreneun‘al
Spirit is Transforming the Publrc Sectof, authored by David Osborn and Ted Gaebler,
has heen widely discussed a5 a model jor the new partnershrps for the nineteen-

nineties. The authors estabhshed a strong sramework: for their observations and
recommendatrons. They lnc\uded four pomts about governmem in their introduction:

First we believe deeply in government .Second, wé pelieve that civilized
society cannol function effectively without effective govemment .Third, wé
pelieve thal the people who work in govemment are not the problem; the
systems in which they ‘work are the problem... _.Fourth, we pelieve that neither
traditional fiberalism nor traditional conservatrsm has much relevanc e 10 the
- problems governments face today.

—
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This sectron was restated in the mtroductron to Crearmg A Govemment That
Works Better and Costs Less, the Report of the Natronal Performance Review by Vice
President Al Gore released in the fal of 1993, In___both books, the authors were
making the case that the critical issue for our fu“ure .success is not-just what
‘government does but also how it does it. It is in thrs context we are recommending
a change in how the state of Missouri promotes en gy efﬂcrency and how it delivers
services to the resrdents of the state. :

The Natronal Performance Revrew indicated some rmportant benefits of making
government more ‘effective and efficient that couid complement Missouri’s efforts to
. §
increase the efficiency of the state. Aithough all of the details are not yet developed
and some requrr‘e legislation, some of the recommendations of the National
Performance Rewew include:

. Congress should alfow states and localities to consolidate separate grant
programs from the bottorn up. - Depending on how this is implemented,
some of the various categorical grants could be combined, such as
Weatherrzat:on Assistance and Low lncome Home Energy Assistance.

. Give all cabinet secretaries and agency heads authority to grant states
and Iocalrtres selective waivers from federal regulations or mandates. -
Many¥ of the categorical grant programs come with extensive federal
requrrements. As innovative programs are deveIOped this might provide
the opportumty to test new program approaches. E

* Strengthen the Federal Energy Management programs. - Although this
is prrmarrly directed at federal facilities, the focus on buildings in
Missouri and the lessons: learned from lmproved efﬂc;ency at these
facllmes may be useful to Missouri.- ~ - 4. :

. Redirect Federal Energy Laboratories to past cold war priorities. - As the
national {aboratory system changes, M:ssoun should prepare itself to
work ‘with them. For -example, the Natlona! Renewabie Energy
Laboratory operated by Midwest Research Institute in Kansas City is
developmg mare programs to assist state and, Iocal governments to
reduce energy use and increase the use of abl energy resources,

Our recommendatrons are aimed at achieving a‘ tual,. cost-effectrve savings
while encouraging partnershrps among the many public : and private participants. The
first part of the recommendations addresses the use of rating systems, standards and
codes to achieve energy efficiency. The second part recognizes the opportunity for
partnerships to develop strategies and programs for the long-term econo mic and
environmental benefit of the state. The last part of the recommendations outlines
specific programmatrc opportunities that can and should be immediately pursued.

|

N
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- Energy Efflmency Through Rating Systems, Standards and Codes

There are basnc methods of ensuring that’ bu:ldmgs meet mlmmum energy .
- efficiency levels - codes or standards and rating systems. As has been described, the -

o Energy Policy Act of 1992 (EPAct) establishes certain responsnbllltles for Missouri in

terms of exammmg how its building codes deal with energy efficiency. EPAct also
sets requirements for federally insured mortgage programs to require minimum levels
of energy efficiency. And finally, it will standardize energy rating systems across the
‘country. In order to comply with EPAct requirements Missouri must take steps to
improve the energy . efficiency of its. buildings. This section details our
recommendations regardmg codes, standards and rating systems.

Residential Codes and Standards

v Adopt a state-specific residential energy standard, equivalent to MEC 92, that
provides two alternatwes for comphance a prescrlptwe path and a "points-based”
path. - ;

Missouri is obligated to bertlfy to the Department of Energy (DOE]} that it has
reviewed the mierits of state- wide residential energy standards relative to the Council
of American Buﬂdlng Officials Model Energy Code 1992 (MEC 92) and has reported
the results of such review. Missouri is not obligated to adopt and implement MEC 92
or any other residential energy code/standard, as the response by states to the EPAct
provision is voluntary. However, there are several compelling reasons why Missouri
should seriously consnder adoptmn and :mpiementat;on of a state-wide residential
energy standard:

L4 the availability of certain Federal mortgage fmancmg for new homes is

now tied to meetmg MEC 92 (or equivalent) efficiency levels, so many
Missouri lending institutions, builders, and home buyers are already
affected by mmlmum residential energy requirements;

L our assessment indicates that significantly higher levels of energy

: efficiency beyond current construction practices can be justified on a net

cash flow/affordability baSIS (: €. no out of pocket cost mcrease to the
: homeowner), and, C
L more energy efficient housing results in a reduction of electrical demand,
lessening or forestalling the construction of new power plants; such
housing also uses less energy, reducing the amount of environmental
emissions associeted with fossil fuel energy use.

If a state-wide residential code is pursued, Missouri has three basic options that
will most readily satisfy the Department of Energy that Missouri's code rmeets or
exceeds MEC 82: (1) Adopt and Implement MEC 92 (or MEC 92 with supplements};
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(2) Codlfy ASHRAE Standard 90 2 (with modifications); or, (3) Develop a Missouri-
_specrflc Standard Usmg DOE s Automnated Standards System.

allow for more than one comphance path without requiring computer

N calculatrons,

based on prevailing economics and Missouri utility and construction cost

 data;
) reﬂect prevailing construction practices in Missouri;

address, in addition to insulating properties of construction assembilies,
key aspects that affect residential energy use (e.g. air tightness, window
onentatlon, mechanical system sizing};

encourage use of designs or systems that use renewable energy:;

account for Missouri climatic conditions, which means accounting of

heatmg and coohng requirements;

, encourage {not require) the use of space conditioning and water heatlng

equrpment which exceed the Federal minimum standard;

. - be generated using credible energy analysis procedures;
 be deSIgned to simplify the implementation, builder compliance, and

enforcement processes; and,
be eas:ly updated '

This recommendatron envisions a standard equivalent, but not necessarily
identical to MEC 92 which is the suggested residential energy code in' EPAct.
Significant drawbacks to MEC 92 are:

it meets very few of the objectives listed above;
it is not a builder-friendly document or process;
its _o_atnng of compliance paths is not well suited for most homebuilders,
frnancnal institutions, or enforcement agencies (a prescriptive approach
whlch may limit design and construction flexibility or a comp uterized
performance approach which may be impractical and cumbersome for

- - most burlders, lenders and enforcement agencies);
it does not adequate!y address the importance of coollng in Missouri

housmg,

it does not distinguish between unheated and heated basements;

it does not consider focation of ductwork {as ASHRAE 90.2 does);

it uses an archalc U, format that is intended to ensure overall thermal

N [ntegnty but is extrernely cumbersome to use, communicate and
- enforce, and,

'1,
t;
i
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L it hasiJ an: oVe’r!i‘(}strmgent _requirement 'tor foundation insulation for
‘unheated, deep (basements (for heated basements, the requirement is
generally appropnate)

A better standard optlon for Missouri’ than MEC 92 istthe’ Amerlcan Society of
Heating Refngeratlon and ; Air’ Condltionrng Engmeers {(ASHRAE) Standard 90.2,
although it has sirhilar. drawbacks (same pairing- of comphance paths. use of U,
values, treatment of basements, etc.).

:‘g 5 .

Tools are ayailable 'to help ‘Missouri devélop its own MEC 92 equivalent
standard. The Department of Energy has developed software that is intended to
assist states: or local jurisdictions develop location-specific residential energy
standards. The software, Automated Residential Energy Standard (ARES), accounts
for varying economic conditions such as mortgage rates ‘and utility. costs and can be
based on Missouri-specific construction and energy measure costs. Use of ARES with
prevailing economic data would prowde Missouri a better tailored residential energy
standard.

Once a standard is generated it must be praperly packaged to communicate
its requirernents. and to minimize admrnlstrative burdens for builders, lenders, and
enforcement agencies. The' state of New York recently amended its residential
construction code. It provides Missouri one of the best "off-the-shelf" models for a
residential code of any state code reviewed (subject to snmpllflcatuon and adjustment
for Missouri values). It provides a prescriptive- set of requirements, but it also
provides an alternate points-based compliance path. The popularity and usability of
the point-based path has also been demonstrated in other states, notably California
and Florida.

The inclusion of a point-based approach in a state-wide residential code allows
design and construction flexibility but precludes the need for the builder and/or the
enforcement agency to conduct and compare computerized resuits. A combination
of prescriptive or point-based paths is consistent with the DOE voluntary residential
standard approach. Also, the Kansas City Home Builders Association's SAVE™
program, which is a blend of prescriptive and points-based approaches, may serve as

a "home-grown™ model for packaging Missouri's residential standard, because of it 's
ease of use by builders, lenders, and enforcement agencues
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Home Energy Rating System

v Adopt a state- w:de home energy rating system based on the resrdentral energy
standard, and use the standard as an equivalent substitute for MEC 92 for bmlders
home buyers, and Ienders participating in HUD/DoA backed mortgage programs.

A state- wsde home energy rating system will best serve the state if it is
deveioped in dlrect coordination with:

L efforts to develop a state-wide residential energy standard ;

. Ienders and Federal agencies who are required to determine compliance
of new housing financed with U.S. Department of Housing and Urban
Development {(HUD)/U.S. Department of Agricuiture (DoA)- backed
rnortgages and,

] utmty‘ demand side management programs.

[

The point-based approach that is recommended as part of the state-wide
standard for new housing is also highly applicable to the energy rating concept for
existing housing. An example of the advantage of this would be the case of a new
home built to the state wide points-based standard selling three years hence. That
house could be eas:ly re-rated {as an existing home) based on the same point-based
system establlshed in the residential energy standard.

HUD/DoA- backed housing is generally applicable to smaller, less expensive
Housing because of loan amount limits. Responding to MEC 92 requirements and its
complex calculatnoﬂns, places an unreasonable burden on small builders or builders
with very tight margins. Given the deficiencies of MEC 92 and the advantages of a
Missouri-specific res'ldentlal energy standard based on either.a prescriptive or points-
based approach, the state-wide standard could be used in lieu of MEC 92 for
HUD/DoA-backed fmancmg programs if certification is provided to DOE that
Missouri's standard meets or exceeds MEC 92. Such certification would also likely
be required by HUD and/or DoA.

Utility dema‘nj_d side management (DSM) programs for residential buitldings could
be based on the point-based system used in the state-wide standard or home energy
rating system. Utility DSM incentives such as avoided capacity credits (i.e. kW
reduction or reduced cooling tonnage) could be based on a higher level of energy
efficiency than reqi:ired by the state-wide standard yet be determined by the same
pomts -hased system

J
i;
|’
i
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Commercral Codes and Standards

vAdopt a state-specrfrc cammerc:al energy standard based on ASHRAE Standard

- 90.1-1989 that provides two aIternatrves for compliance: a prescrrptrve path and a
"trade-off" path ' -

Although recent problems in'the rapidly growing areas around Branson have
prompted calls for a statewade building code, code jurisdiction (for other than state-
owned buridlngs) ‘Iae_s with local, county and municipal governments. Some people
have advocated that language in Section 101 of EPAct be interpreted to require states
‘without statewide building energy codes to adopt one. Others consider local adoption
under state encouragement or mandate only an alternative for achieving the intent of
EPAct. Either way, the intent of Congress is clear. States and/or a majority of local
Jurrsdlctlons shouid adopt commerc:al building energy standards, although the Federal
government has little leverage and few incentives to pressure or encourage
states/local Junsdrctrons to comply

‘However, there are several compelilng reasons why Missouri should seriously
consider adoption and mp!ementat:on of a state-wide commercial energy standard.
First is that this -assessment indicates.that significantly higher levels of energy
efficiency beyond current constructron practices can be jUStlerd on a net cash
flow/affordability basis (i.e. no "out of pocket” increase to the building owner).

Second, the more energy efficient commercial buildings results in a reduction
of electrical demand, lessening or forestalling the construction of new power plants;
such buildings also uses less energy, reducing the amount of environmental emissions
associated with energy use. A less compelling reason, but a consideration, is Section
141 of EPAct which requrres:that states must adopt commercial energy standards
that meet or exceed ASHRAE 90.1-1989 in order to be eligible for a grant of up to
$1 million per year for a revolvmg loan fund to |mprove the effrcrency of state and
local government bualdmgs ‘ -

If a staté-wide commercial code is pursued, Missouri has two basic options that
will most readily satisfy the Department of Energy that Missouri's commercial code
meets or exceeds ASHRAE 90.1-1989:

° Adopt, Codify and Implement ASHRAE 90.1-1989 (there are no other

consensus standards).

° Adopt, Codify and Implement-a Simplified Version of ASHRAE 90.1-

1989 :

Any state—wide commereial building code shouid be user friendly and relatively
convenient to use. A simplified Version of ASHRAE 90.1-1989 state-wide program
would: |
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prowde simplified tables specific to each building type, minimizing time

[

' ,requ:red for interpretation by building designers and code officials.
L provnde simplified method of trade-off for envelope components.
L provide clear check lists for compiiance.

~.® - inclide a concise non-mandatory section on guidelines for other high
'value opportunities, such as control systems.

The ratnonale for adopting a simplified version is that ASHRAE Standard 90.1-
1989, the prescnbed energy standard in EPAct, has several drawbacks in its current
version:

L ASHRAE Standard 90.1-198 is highly redundant to new minimum

equnpment performance standards set forth by EPAct. By using
ASHRAE Standard 90.1-1989 in its present form, Missouri would be in
effect trying to prevent the use of equipment that had already been
ei;mnnated from the market by federal standards. _

. nghtl\_ng power limits contained in ASHRAE Standard 90.1-1989 are, in

general, higher than most current practice.

. Wmdow area requirements force a use of trade-offs, a complex process

in ASHRAE Standard 90.1-1989 that causes the standard to dominate
the desrgn process.

. Thermal storage is not addressed
e Ar quallty is addressed only by reference to ASHRAE Standard 62.
. important details regarding equipment controls are not included.

S |
51 Energy Standards for Manufactured Housing

¥Develop energy effic:ency standards for manufactured housing.

EPAct requnres the Secretary of the Department of Housing and Urban
Development {HUD) to develop new energy efficiency standards for these
manufactured housing units and allows states to set standards at or above these
levels established by HUD. Missouri has a significant amount of manufactured
housing that could benefit from a higher ievel of energy efficiency. By developing
statewide standards that are comparable to the HUD developed standards, we can
ensure that the owners and tenants of these units would be able to benefit from cost-
effective :nvestments in energy efficient construction.
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Partnerships for Dévelopirjg and Implementing'Energy Strategies

A key first stép for Missouri is to ensure that we integrate the various energy
efficiency programs, to the maximum extent possible ‘both within government and
outside of government. Vice President Al Gore's National Performance Review,
described it as "...across all levels of government, we neéd collaboratlve, community-
based, customer drwen approaches through which prowders can integrate the full
network of services.” - '

- The rationale for the follow:ng recommendatlon is the notion that we are all in
this together. By bringing the various energy efﬂcuency service providers together
with the service recipients, we can develop new ways of operating programs and
ensuring quality service delivery. EPAct provides Missouri with a host of opportunities
and some requirements to improve the efficiency within the state.

vThe Energy Futures Coalition should work closely with state governmental entities,
utilities, private business, design, development and. construction professionals,
nonprofit and citizens groups and other Interested parties to develop cooperative
methods for the delivery of energy-efficiency services in Missouri.

There are two primary sources of information and services regarding energy
efficiency in Missouri - state government and utilities. In addition, there are a number
of other groups from community based agencies to universities to trade associations
that to some degree provide information and services.

Our analysis of the current program alignment in Missouri shows that a variety
of programs are opérated by various departments of state government, utilities and
private sector sources. These programs are rarely integrated in their service approach.
A partial listing of services and providers for the residential sector may be iliustrative
of the array of programs.

. Energy Efficiency lnfoi'matlon - Division of Energy, University Extensuon,
Utilities, Private Business, non-profit agencies, local governments, media
. Energy Audits - Utilities, local agencies, Division of Energy, private business

. Financing - Missouri Housing Deve[opment Commlssmn Utilities, Banks and
lending institutions ~ :

The services and providers for the industrial sector are similar in their diversity:

- Information - Division of Energy, Department of Economlc Development,
University of Missouri, Utilities, Private Business

. Audits - Private Business, Utilities

. Financing - Banks, Division of Energy, Environmental Improvement and Energy

Resources Authority, Department of Economic Development
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A situation, where the customer or the client does not know where to turn for
‘the most comp!ete service, inhibits the delivery of those services. Studies on energy
‘efficiency decrsron making often show that the gaps in service delivery between
information, audrts financing, construction and inspection and training are often the

reason why individuals do not carry through on efficiency projects.

iJ

To rmprove the efficiency and eﬁectrveness of the delivery of servrces, we
‘must consider ways to rearrange the structures that provides those services. The key

“ consideration in that restructuring should be the consumer and user of those services

to allow their effectlve delivery. The programs we develop need to be:
e Chent centered

A team services approach

lnvo!vmg public/private partnerships

Geographrcally disbursed around the state

Measuring success in energy saved

A key aspect of making programs work is to orient them toward the client they
are intended to serve There should be specific and distinct programs aimed at the
residential, commerc:al industrial, institutional, government and other markets. Too
often, we design and implement programs that are aimed at too many groups with
differing interests. We water down the components of the programs to make them
palatable and understandabie to all of the potential participants, consequently they
may become useless to many of the prospective customers. To improve service
delivery, we must start by attacking the problem from the perspective of the client,
not from the perspbctive of the service provider.

State government has created a myriad of programs that are housed in different
departments often serving the same clients with similar services. For example, a low
income resident wantrng to make their home more energy efficient may be referred
to the Division of Energy Weatherization Assistance Program, or the Missouri Housing
Development Commrssron home improvement loan program, or the Department of
Social Services Low Income Home Energy Assistance Program or the University of
Missouri Extensronl In most cases, one department will not know that the client
requested and/or rerlfeived services from any other department. Yet the goal for all of
the departments is to help the client.

The same issues that government faces aiso occur in the private, non-
governmental sectors Utility assistance programs operated by community agencies

- might not refer cllents to weatherization services; equipment suppliers might not be

aware of financing programs' focal government small business assistance programs
might not be mtegrated with utility energy efficiency programs. We must dewelop an
infrastructure that helps bridge the service gaps between the various state

departments, pnvate businesses and other interested in promoting energy efficiency.
||
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Most governmental programs have come with strict' guidelines and rules. And
the adherence to those rules has often served. as a barrier to integrating various
programs, particularly between the public and private sectors. -We need to explore
ways to break down those barriers to create less rigid yet accountabie partnershlp
programs between public resources and pnvate resources. . .-

A client looking for servlcesr does not want to have;to make tén calls to get ocne
unit of service. They want to see all their needs met in a one-stop-shop approach. To
accomplish that, we should design programs that integrate all of the aspects of
accomplishing energy effncuency into a unified team that provides services to the
distinct client group. For example, that may mean an educator/trainer, technical
analyst or engineer, financial advisor and ‘construction management person may all
be on a team to serve the needs of a smgle chent The team should include both
public and private members. '

Finally we must always 'remember the bottom tine - improving the efficient use
of energy. Programs need. to be evaluated on their basis of actually increasing the
energy efficiency of the client, or their conversion to a more environmentally sound
and economical source of energy. We should measure the energy use of the clients
before and after we work w:th them and record that improvement. For that is the
most important measure of success for any energy efficiency program.

" The MISSOUI’I Statew:de Energy Study recommended that the Governor appoint -
an Energy Futures Coalition "to serve as a coordinating point for energy policy
development.” The, Coalition's membership reflecting the partnership of citizens,
government, business and communlty groups that are interested in promoting a more
energy efficient future, can be a valuable resource for Missouri. The establishment
of this Coalition coupled with a redefinition of the state's role in delivering energy
efficiency services can lead to a new paradigm for service delivery in Missouri,
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Energy Efficien!:cy Program Opportunities for Action

Introduction

in keeping with a new vision of how we provide services in Missouri, our

recommendations for program opportunities are based on the cohcept that we must
start with a customer perspective. To that end, the following recommendations are
aimed at creating the tools, resources and infrastructure to ass:st all Missourians to
improve the efficiency of their energy use. :

b

It is |mportant to note that these recommendations are not all intended for
implementation solely by state government. There are ample opportunities for
public/private collaborative efforts to accomplish the broad goal of improved energy
efficiency. Some of the references for these recommendations are based on the EPAct
_review in Chapter il and the Program Review in Chapter IV. The reader is encouraged
to review the EPAct and Program Review Chapters to ensure fuli understandlng of the
nature of the recommendatlons

There are s!_fx specific recommendations in this section. To encourage the
implementation of each of the recommendations, an implementation plan should be
developed to provude opportunities for action for each of the recommendations. Those
opportunities for act:on should not be considered as the only actions that should be
undertaken, but they should provide: some direction to initiate implementation.
Although the recommendat:ons are not organized according to customer groups, for
example, reSIdentla! commercial or industrial, one intent of- this Report is to
encourage the development of a comprehensive array of services for each distinct
sector. lj

t ‘

As the residential sector represents over fifty percent of all of the buildings in
Missouri, effective brograms will be necessary to achieve a substantial improvement
in the energy efﬁmency for the state. For the residential sector, we are talking about
thousands of mdlv:dual decisions to save energy, as compared to a commercial
building of 100, 000 square feet, where one decision can affect as much energy
" consumption as 50 homeowners

‘, ‘

An important step in making residential buildings more efficient would be taken
with the adoption of a Missouri specific energy standard as was described earlier. In
addition, the creat:on of a residential energy rating system based on that energy
standard would aiso pravide the foundatlon for a more efficient residential sector.

|1

in terms of the federal legislation, there are really three primary areas that the
state of Missouri needs to consider, These are residential codes or standards, Home
Energy Rating Systems and Energy Efficient Mortgages. The last two of these apply

206 « HCR 18 Report to the Missouri Legislature
|.



to both new and existing . homes In addltlon,*utlllty rdemand side management
programs . w:ll also have some components (to ;address ‘the -energy use of the
residential sector T

Although ths commercral sector- represents only s:xteen percent of all the
energy consumed' in Missouri it Uses @almibst: thirty-five, percent of all electricity

- consumed in the state. It is a sector in which asignificant:variation exists in the size

and types of buildings that rﬁake it Up,(ranging from small one-room stores to large
office towers. Addressing the needs cfrsuch a diverse popu!atron is difficult.

Our anaiysns of burldmg efﬂc:ency has documented the opportunities to
increase the energy effrcrency of conimercial burldrngs The recommendation for
commercial building standards is based on this analysis. An important consideration
in insuring how increased commercral_,b,urldrng efficiency is in the means of delivering
programs to this drverse sector

Instltutlonal burldlngs mclude aiwide variety of types and uses from small
school buildings to !arge hospital complexes to multi-story offices to the State Capitol
Building itseif. The institu’jcibnal - sector includes facilities operated by state
government, local government, university systems and'private non-profit agencies.
The services provided out of these facilities - healith, education, government, social
services and more - are vital to the well-being of Missourians. The amount- of square
footage of buildings to be heated, cooled and lighted in this sector is tremendous.
The State, alone, operates in 61 million square feet of buildings. The energv savings

potential is obviously also tremendous

; .

There are many state agencres now provrdrng most of the components needed
to carry out the programs necessary. to reduce eénergy use in institutional buildings.
The Division of Energy and the Division of Design and Construction provide technical
assistance to other state agencies and. other sectors. The Division of Energy, the
Environmental Improvement and Energy Resources Authority. the Missouri Health and
Educational Facilities Authority and the Board of Public Buildings are able to provide
financing on a broad scale. There are many partners available including the university
system and other state and private agencies to carry out eénergy efficiency activities.
Coordination of these agencies and inclusion of additional services and investment
from the private sector will offer the maximum potential for improving energy
gfficiency in institutional burldmgs

The Industrial sector represents approximately seventeen percent of the total
energy use within the state. Its use of energy has been declining in recent years. This
is not primarily due to an increase in efficiency, but rather on the closing of a number
of industrial plants within the state. The Missouri Statewide Energy Study outlined the
relative efficiency per dollar of gross domestic product for Missouri and other
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Midwestern states and six forelgn countries. It showed MISSOUI’I using nearly twice
as much energy per dollar of gross domestic product as West Germany and nearly
three times as much as Japan. This difference in efficiency can give foreign
competitors up to a five percent price advantaged over domestically produced goods.
Improving efficiency makes us more competitive.

)

improving iﬁdustrial efficiency is primarily directed at.motors,. process heat and
production related ienergy uses. Because individual industrial operations can be large
energy users, they have received some attention from utilities and from private
businesses that provide energy efficiency services. The recommendations in' this
section encourage further exploration of the opportunities for improving mdustnal
efficiency and creatrng a framewaork for supporting these activities in Missouri.

I.

Electric and natural gas utilities can play an important role in helping to
overcome the economlc, informational, and institutional barriers that deter utility
customers from mvestmg in energy efficiency options. Demand side management
{OSM) programs ‘offer resources that are often less expensive than the cost of
increasing supply, so they offer cost saving benefits to the customer and
environrnental- quallty and risk-reduction benefits to the utility. The electnc utilities
that serve most of the customers in the state operate some level of DSM programs.

The !ntegratéd Resource Planning {IRP) process is the mechanism, required of
investor-owned utilities, that identifies the mix of DSM and supply-side resources that
can minimize the -l:ong-range costs of energy services. All sectors of utility service
companies can participate in some form of long-range planning and management that
will, through the direction of the Public Service Commission and the assistance of the
Division of Energy, help the state in realizing its energy efﬁc:ency goals.

The transportatlon sector represents over forty percent of all of the energy
used in Missouri. While the Missouri Statewide Energy Study examined ways to
reduce overall transportation energy use, EPAct focuses on the potential of change
to the use of alternative fuels, generally domestically produced fuels that cause less
air pollution. Missouri has already implemented a number of efforts to develop
alternative fueled vehicle strategies, so this recommendation primarily reviews the
requirements of EPAct and recommends appropriate action to compiy with it's
requirements.
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Program Recommendations

vDevelop effective strategies to give Missourians from all sectors access to reliable
and usable energy information, including a method to assure access to rel:able
building energy audits and analysis for all building owners or tenants.

The first step to improving the energy efficiency of Missouri is to ensure that

. comprehensive, reliable and usable information is available to all of the-citizens of the - - -

state. The information has to be focused on individual buildings and energy use, and
one of the most effective methods of accomplishing that is to ensure that individual
building analysis or audits are readily available. High quality, reliable energy audits
should be available throughout the state. They should provide energy efficiency and
investment information that is easily understood and readily usable in the selection
of energy efﬁciency investments.

vDevelop an effectlve varlety of specific financing mechamsms for energy efflc:ency
investments.

Once the informatioh is available on what is a cost effective energy efficiency
investment, the next step is to develop the financing to assist in implementing a
project. From the residential to the commercial and industrial to the governmental and .
institutional sectors, adequate sources of capital needed. The state has a number of
financing programs for energy efficiency and capital improvements. Utilities have
either implemented or are developing specific financing programs. EPAct provides a
number of incentives for financing effi iciency investments. To successfully implement
energy effi c;ency pro;ects in Missouri, the number and vanety af financing.programs
should be promoted and mtegrated whenever possible. From the government's
efforts should be made to encourage as much private sector partlmpation as possible
and economically feasnbie ‘

v'Support and encourage programs that promote energy efficiency such as the Home
Energy Rating Systems (HERS), Green Builder Councils and training and certification
programs. Encourage the transfer of successful experiences by recognizing and
promoting effective local and regional programs.

Effective marketing is an important aspect of all- successful businesses and
services, and energy efficiency is no exception. To encourage investments in energy
efficiency, p_romotional activities need to be implemented across Missouri. One easy
first step would be. the promotion of a residential energy rating system. Extensive
promotion of a rating system wiil not only provide specific building information; a
broad promotional effort will also raise the awareness of the value of energy
efficiency and encourage people to take action. Coupled with the promotion of rating
systems should be the establishment and/or expansion of local efforts to promote
energy efficiency.- These should be public/private efforts that include the building
industry, utilities, community groups and government. One aspect of that promotion
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should be the recognition of successful efforts around the state and sharing
information on prd‘grams that work.

vAssure contmued improved and cost-effective delivery of energy efficiency services
. to low income households, leveragrng federal funding with utility and private sector
participation.

_.Low income household § energy expenses are.a larger portion of their.income.

E than for other households, often over 25% of total expenses. Even though these

families have a smaller income, their expenses for heating and cooling their homes
can be equal to or greater than middle and upper income families. A significant reason
for this is that these families tend to live in older, less well maintained properties with
less efficient equrpment. An important way of assisting these families is to improve
the efficiency of therr homes. Although federal funds are a significant source of
support, these funds need to be leveraged with utility and private funds to extend
their reach and rmpact In addition, the low income weatherization programs should
continually review the results of their energy efficiency installations to make the most
cost effective rnvesTtments possible.

. b
v’Promote the dellelopment and implementation of comprehensive Integrated
Resource Planning mcludmg demand side management strategies.

Integrated Resource Planning is an important shift in the way utilities will do
business in the future, in Missouri. Investor owned electric utilities are just beginning
the IRP process wrth the submission of Union Electric Company's plan last year.
Others will follow shortly The Public Service Commission is beginning to examine the
!RP process for natural gas utilities. We should examine the potential of expanding
this process to cooperatlve and municipal utilities and, encourage aggressrve IRP
implementation wrth all utilities. In addition, the process should ‘include an
examination of the use of renewable sources of energy and rate structures that
reward conser\ratron not consumption.

vEnsura the development of an alternatlve fuels rnfrastructure that significantly
contributes to the economlc and environmental betterment of Missouri and support
the conversion of vehrcles to alternative fuels. '
Missouri has begun the process of conversion to aiternative fueled wvehicles
after the passage of HB45. With the passage of EPAct, government and private fleets
need to step up 'that conversion process, and we should encourage this in two
general ways. First, the government should increase its conversions to help spur the
market for these vehicles. Second, the private sector, utilities and government should
work to create the‘rnfrastructure necessary to support use of alternative fueled

vehicles. l

1
;
l

l
l;
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Environmental Benefits of the 1989 CABO Model Energy Code Compared to Current State Energy Codes,
Washington, D. C., September, 1991

American Socrety of Heatmg, Refngeratrng, and Air Conditioning Engmeers, ASHRAE/IES Standard 80.1-

1983: Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings, Atlanta, Georgia,
1892,

American Society of Heating, Refrige'jrating‘,‘and Air Conditioning Engineers, Energy Code for Commercial
and High Rise Residential Buildings Based on ASHRAE/IES 80.7-1989, Atlanta, Georgia, June 26, 1993
{Text for Codification - Draf-t)

American Socrety of Heating, Refngeratrng, and Air Conditioning Engineers, ASHRAE/IES Standard 90. 1-
1989 Users Manual, Atlanta, Georgia, 1992,
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American Soclety of Heat:ng, Refrigerating, and Air Conditioning Engineers, ASHRAE/IES Standard 62-
1989: Ventilation farAcceptable Indoor Air Oualrty, Atlanta, Georgia, 1989,

Bonneville Power Admxmstrauon, Analysis of Commercral Model Conservation Standards Study: Volumes
! and /I. Bonneville Power Admlnlstratlon, Portland Oregon. 1930.

Bouiin, J. 1., Commercra{ Building Energy Standards Pravrsrans and Energy Use, Bu:ldmg Systems Division,
U. S, Department of Energy, Washlngton, D.C., 1991.

Council of American Buuldmg Officials, Mode/ Energy Code: 1992 Edition, Falls’ Church Virginia, 1992,

Energy Information Admm:stratlon, Commercial Building Characterrstrcs 1989 DOEIEIA-0246(89}, U. 8.
Department of Energy, Washmgton, D.C., 1991,
\

Hadley, D. L., l-ial\mrscmf M. A., Energy Conservation Potential of the U. 5. Department of Energy Interim
Commercial Building Sta"ndard PNL-7967, Pacific Northwest Laboratory, Richland, Washington, 1992,

Pacific Northwest Laboratory, Recomrnendations for Energy Conservation Standards and Guidelines for
New Commercial Burldmgs, Volumes IV-A, D, E, F, PNL-4870-11, Richland, Washington, 1983.

Pacific Northwest Laboratory, Users Guide for ENVSTD™ Program Version 2.0 and LTGSTD™ Program
Version 2.0, Richland, Washmgton, February 1989.

Peters, J. S., Bramc, A, B Alternative Commercial Building Code Requirements for Energy Conservation
in Connecticut, Northeast Utilities, Rocky Hill, Connecticut, 1931.

U.8. Department of Energy, Office of Codes and Standards, Voluntary Performance Standards for New

. Non-Federal Residential Burld' fings, Washington, D.C., August, 1992,

U.S. Department of Energy, Office of Codes and. Standards, Voluntary Perforrnance Standards for
Commercial and Multi-Family High Rise Residential Buildings — Mandatory for New Federal Buildings,
Washington, D.C., January, 1989. ,

U.S. Department of Energy, Office of Codes and Standards, A Demonstration and Assessment of Energy
Conservation Standards for New Commercial and Multi-Family High Rise Residential Buildings, \U. S.
Department of Energy, Washington, D.C., July 1992.

f . .
U.S. Department of Energy, Office of Buildings and Community Systems, Economic Analysis in Support
of Proposed Interim Energy Conservation Standards for New Commercial and Muitifamily Highrise
Residential Buildings, U. .S' Department of Energy, Washington, D.Cf, November 1986.

U.S, Department of Energy, Office of Buildings and Community Systems, Automated Compliance for
Residential Energy Standards ACRES 1.2 User's Guide, U, S. Department of Energy, Washmgton, D.C.,
November 1991. |; 7

Building and Other Key Statistics
I

. Casazza, Schuitz, & Assdciates, MOKAN 7992 Ldng‘Range Planning Study, February, 1992,

i

|
Energy information Administration, Commercial Buildings Characteristics 1989, DOE/EIA-024-5 (89), U,
S. Department of Energy; Washington, June 1981,

Energy Information Administration, Commercial Buildings Energy Consumption and Expendrtures 1986,
DOE/EIA-0218 (86), U. S Department of Energy, Washington, 1989.
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Energy Infonnaﬁon'Administration,"Commércial Buildings Energy Consumption Survey 1992, in progress.
Energy Informatmn Admlmstratnon, Housmg Charactensﬂcs 1890, U. S. Department of Energy,
Washington, May 1992 : \

t
-

!l {Regional), DOEIEIA—0321 (90), U S Department of Energy, Washington, February 1993
Energy Informatnon Admlmstratlon,, Regmnal Projections for End-Use Energy Consumption and Pr.rces
Through 2000, DOE/EIA-SR!EAFD/BQ-OT U 5. Department of Energy, Washington, 1989.

Energy Informatlon Admlmstratlon, State Energy Data Report: Consumption Estimates 1960-1991,
DOE/EIA- 0214(91}, U.i8.! Department of Energy, Washington, May 1993. State Energy FPrice &
Expenditure Report 1991 DOE/EIA-0376{91), 1993. ‘

F.W. Dodge. Construct:on Potentlal Data Base. 1992.

F.W. Dodge Resndentlal and Commercual Data Base. 1992,
Gas Research Institute, '_[he .\'_.ong-Term Trends in U.S. Gas Supply and Frices: The 1993 Edition of the GRI
Baseline Projeci‘ian of U.S. Energy .S‘upply and Demand to 2010, Chicago, lllinois, 1993

Mean Company, Inc., Means Bu:!dmg Constructfon Cost Data: 51st Edition, Kingston, Massachusetts,
1993. .

i,
i

Mean Company, tnc Means Electncal Cost Data: 16th Edition, Kingston, Massachusetts, 1993.
Mean Company, inc., Means Res:dent:af Cost Data: 12th Edition, Kingston, Massachusetts, 1993.
Mean Company, inc., l!geans Light Commercial Cost Data, Kingston, Massachusetts, 1993,

Mean Company, Inc., ﬂéeaqs Mechaigical Cost Data: 16th Edition, Kingston, Massachusetts, 1993.

North American Electric Reliability Council, Electricity Supply & Demand 1992-2000: Annual Summary of
Electric Utility Supply and Demand Projections, NERC, Princeton, 4uly 1992.

U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic information System,
Washington, D.C., 1992. (CD-ROM)

(
u.s. Department of Commerce, Bureau of Census, State and Metrapa!rtan Area Data Book 1993,
Washington, D. C., 1993 r
U.S. Department of Housmg and urban Development and U.S. Department of Commerce, Bureau of
Census, Characteristics of New Housing: Current Construction Reports, C-25-9013. 1990.

U.S. Department of Energy, Office of Building Technologies, Residential Energy Use: Determinants, Trends,
and Potential - A Residential Sector Profile, Washington, D.C., May 1990.

U.S. Department of Energv. Office of Bu;ldmg Technolognes, Commercial Energy Use: Determinants,
Trends, and Potentral A Cammercral Sector Profile, Washington, D.C., May 1990.

Building Energy Technc_:logy

1

ACEEE, et al, Ertferging Technologies :ta Improve Energy Efficiency in the Residential & Commercial Sectors,
California Conservation Inventory Group, February, 1993,
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_ ;
California Energy Comrmssaon, Energy Technology Status Report, Sacramento, Cahforn:a, June 1991,

Cohen, S.D., Energy E'ffic:ency Technologies for Residential and Commercial Bu:lmngs, Lawrence Berkeley
" Laboratory, Berksley, Cahforma, 1989,

“Electric Power Research Institute, Energy Conservation Standards for Cansumer Products, BR-101148,
EPRI Palo Alto, 1992

L .
) Geller, H. Cammercral Building Equment Efficiency: A State of the Art Review, American Council for

Energy Efficient Economy, Washington, D.C., 1989,

Geller, H. Res.-dentfal Equipment Effi crency. A State of the Art Review, American Council for Energy
Efficient Economy, Washmgton, D.C., 1989 .

NYERDA, Cammercral L.-gbtmg Technalogy Assessment 1991.

Building Energy !mpact‘s

Geller, H., et al, Energy Eff“ Fciency and Job Creation: The Employment and Income Benef‘ ts from Investing
in Energy Cansemng Technalag:es, American Council for an Energy-Efﬁcwnt Economy, Washington,
October 1992, b .

i
i

4 - '
Office of Technology A’ssessment, Building Energy Efficiency, Washington, D.C., May 1892,

Ottinger, R. L., et al, Enwmnmental Costs of Electrrc:ty, Pace Umversnty Center for Environmental Legal
Studies, White Plains, 1990

i
I

Uu.s. Department of Energv. Energy Technologies and the Environment — Environmental Information
Handbook, DOE[EH-OOI'F'I Argonne National Laboratory, Argonne, Hlinois, 1988,

Building Energy Progran'i Evaluation
k

Center for Policy Alternatwes, Energywise Options for State and Local Governments, Washington, D.C,
January, 1993. H

ﬂ ' .
U.S. Department of Energy, An Estimate of Aggregate Energy Savings Due to the ICP Program,
Washington, D.C., 1988.

U.S. Department of Energy, Energy Conservation in Haspftals, Colleges and Universities, and Public School

Districts: Results of a Nat:anal Evaluation, Washington, D.C., 1988.
1

U.S. Department of Energy, Office of Technical and Financial Assistance, Outstandmg State Energy Grant
Projects, Washington, D. C 1988. ) . .

Utility, Economic and En\nronmentai Impacts
. |i
CSA Energy Consuitants {CSA), MOKAN 7992 Long—Range Flanmng Study, prepared for the MOKAN
utilities, February 1992, '
| .
i
Electric Power Research Institute {EPRI), Technical Assessment Guide [TAG), Volume 1: Electricity Supply -
1993, June 1983. ) l; :
‘i

Department of Energy (DOE), State Energy Price and Expenditure Report 7.9.90 Energy lmformation
Administration, September 1993.

!
. |
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Department of Energy (DOE}, .S‘hort—Term Energy Outlook: . Third Ouarter ‘1983, Energy Information
Admtmstratlon, August 1983, : SR

Department of Energy (DOE), Shoft-Tenn, Energy Outlook: ‘Third Quarter 1992, Energy Information
Administration, August 1992. : o

Department of Energy (DOE}, Annual Energy Outlook 19.93 Energy lnformatton Admlmstrataon, January
1993, .

Dapartment of Energy (DOE), Ouarter!y Coal Report October-December’?QSZ, Energy Information
Administration, May 1993, ‘

Department of Energy (DOE), Natural Gas Monthiy, Energy Information Administration, August 1993.
Edison Electric Institute {EEl), Statistical Yearbook of the Electric Utility Industry 1891, 1993.

Environmental Improvement and Energy Resources Authority (EIERA), M.-ssoun Statew:de Energy Study,
May 1992, o

Kansas City Power and Light Company (KCPL), KCPLAN 91: Integrated Rescurce Plan 7981-2010,
September 1991.

Laclede Gas Companv, PGA Clause, Sheet No. 22 Filed with Missouri Public Serwce Commission on
August 21, 1992 : .
Massachusetts Department of Public Utilities (MDPU), Investigation as to the environmental externality
values to be used in resource cost-effect:veness tests by electric companies, Docket No. DPU 91-131,
November 1992 .2
Missouri Public Service Comrmssnon, Monthly costs of natural gas for Laclede Gas and Western Resources
Gas Service. Fax from Mlchael Straub, October 27,1993, 1p.
Union of Concerned Sclentrsts (UCS), Alliance to Save Energy, American Counml for an Energy Efficiency
Economy, Natural Resolrces Defense Council, America’s Energy Choices, 1992,
_ Utility 1383 Cogeneration Filings, provided in compliance with Missouri Public Service Commission Rule
4 CSR 240-20.060, which implements Sections 201 and 210 of the Public Utilities Regulatery Policies Act
of 1978. Includes the following utilities:

Empire District Electric Company, filed January 15, 1993;

Kansas City Power and nght Company, filed January 20, 1993;

Missouri Public Servuce Company, filed June 8, 1983; :

St. Joseph nght and Power Company, filed January 27, 1993;

Union Electric C_ompany, filed January 14, 1993.
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Techmcal Informat:on
\

\
fi
“Impact of Energy‘Standards

The followmg tables, on pages 219-230, provide a summary of the impact of
building to higher energy efficiency standards. There are separate tables for all

residential buﬂdmgjs all commercial buildings and tables for all buildings, commercial
and residential comb:ned

Detalled tables and nnformatlon on each of the specific bu:ldmgs can be found

in the technical work papers that are on file at the Environmentai Improvement and
Energy Resources Authority.

L
-

Building Specific Inl:‘formation
The following charts, on pages 231-284, provide a summary-of the technicai
findings of each of the nine building types modeled in this analysis. The nine building
types modeled were
. Slngle Family - 1 Story
Smgle Family - 2 Story
Multi Ilj‘amlly
. Smail Office Building
Large Office Building
Retail Store
Nursmg Home
Elementary School
Univer;sity Library

L

For each of tihe nine buildings, there are six charts that detail the findings of
the technical analysm. The charts provide the following information for both the north
“and south zones: !;

L Bu:ldlng Boundary Energy

L 2 Resource Energy

e Total Cpst of Owning and Operating Building

b

[
i
i
1
I

r
|
‘F
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- I'mpact of Energy Standards .

q"mm:m Tahla

SweasEviTREr F @ GARSTNS

Resndentaal Bmldmgs (total,‘ alI types)

Peak Natural Gas Demand _
! INEW bua!dmgs, Bllllon Btuh) s o

¥

Current R T
Practce . EPAct % Redl.iciion rErihirl'g:"_e_ti . % Reduction - - % Reduction
s ‘1. P.}- Standard . tromC.P. _. Csse . :from C.P. ‘Resource Case from C.P.
1995 0. BEUZ‘ T 0743 713.81%  0.488 | 43.36% . 0.379 56.03%
1998 S 0.831 0. 716 13.82% 10.471  43336% 0.365 56.02%
1997 0.836° 0.712 13.81% - ..0/468 43,38% 0.363  56.03%
1998 . 0.830 0716 13.81% - 0470 43.36% - 0,365 56.03%
1989 " o.ae;p - 0 716 +13.80% 0470 - 43.36% 0.365 £6.03%
2000 o 0.832 . 0717 13.80% .. 0471 . 43.36% 0,366 56.03%
Total . 5.011 4,320 13.31%";' 2.838 . 43.36% 2.204 56.03%
Cumulative = nal 'nn b ) T Tna L T na
: Annual Natura[ Gas Use
. (NEW bulldmgs, BEI’TEon Btu}
Current . u
Practica ’ EPAct . % Reduction Enhanced % Raduction % Reduction
, C.P.} . - Standnrd from C. P. Cese 'irom C. P, Resource Case from C. P.
1995 - 1636.070 1385395 . 15.32% 1087.676 33,52% 987,660 39.63%
1996 ' 1676.821 1335.070 16.33% 1048.338 33.52% °  951.976 39.63%
1997 ' 1567.865  1327.329 - 15.33% 1042162 33.52% 946.336 29.63%
o . 1998 1575.575 1234,145 18 33% 1047.466 33.52% 951.154 39.63%
1999 - 1575.375 - 1334.064 '15.32% - 1047.304 °  33.52% 950.986 39.623%
2000 - 1578.797 1336.985 . 15,32%-  1049.572 33 52% 953,039 38.64%
Cumulative 31245360  26093.435 16.49%  20671.069  33. 84% 18803,473 39.82%
_ I}'nnuai Natural Gas Cost
! (NEW buildings, $million)
Current C o o
Practice EPAct % Reduction Enhanced ' % R_ec!uction % Reduction
c.P.) Standard from C. P, Case . from C. P. Resource Case fromC.P.
1995 9.268 7.848  15.32% ‘6,167 - 33.52% 5.595 39.62%
1996 . 9.638 8.160 16.33% - 6.408 33.52% £.819 39.63%
1997 10.338 8.754 15.33% 6873 33.52% 8.241 39.63%
1998 11.212 . 9.494 15.32% 7.454  3352%  6.769 39.62%
1999 - 12.098 10.243 15.32% 8.042 . 33.52% 7.302 39.63%
2000 13.080 11.077 15,32% . 8.596 - 33.52% 7.896 . 39.64%
Cumuiative 244.400 °  206.947 15.32% 162.481 _ 33.52% 147.542 | 32.63%
Annual Natural Gas Use
{ALL buildings, Sillion Btu)
Current .," . _
_ Practice EPAct % Reduction Enhanced ! % Reduction % Reduction
{C.P.) Standard from C, P, Casgs frorn C.P. Repgource Caze from C. P.
1995 150635.969 150385.2905  0.17% 150087.576 0.36% 149987560  0.43%
1996 _151758.796 151286.,371 0.32% . 150581 819 . 0.71% 150485542  0.84%
1997 152872.897 152141.236 . 0.48%  151271.607 1.05% 150979.414 1.24%
1998 s 153998.109  153024,019 ° 0.83% 151867711 ° 1.38%  .151479.206 1.64%
1999 188123.163 152907.762  0.78% 162464.694 1.71% 151979.871 2.03%
2000 156252.312 154795099 °  0,93% 153064.619 2.04% 152483.262 2.41%
Cumulative 920642.25 915519.78 0.56% 909438.126 = 1.22% 007394.854 1.44%
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~Annual Natural Gas Cost

{ALL buildings, $million}

Currant - _
Practice EPAct % Reduction Enhanced % Reduction 9% Reduction
iC. P.) Standerd  from C, P. Case from C, P. . Resource Case from C. P.
1995 85%.315 851.895 0.17% £50.209 0.38% 849.842 0.43%
1996 -927.590 924,530 0.32% 921,008 0.71% 919.808 0.84%
1997 . 100?.224 1003.382 . 0.48% 997,657 1.05% 995.729 1.24%
1998 1095.874 1088.942. .. 0.63% - = .1080.713 - 1.38% 1077.949 1.64%
1999 119}.086 1181754 0.78% 1170.674 1.71% "1186.951 2.03%
2000 1293,581 1281.655 0.92% 1267.492 2.02% 1262.734 2.38%
Cumulative £36%.670 6332.218 . 0.59% 6287.752 1.29% 6272.812 1.52%
i
1 Electric Peak Demand
] {NEW buildings, mW)
Cuncont )
Practice EPAct % Reduction Enhancad % Reduction % Reduction
{C. P.} Standard from C. P. Cnse from C. P, Resource Case from C. P.
1895 89.436 85.658 4.22% 54,498 27.88% 47 841 46.51%
1996 86.175 82.531 4.23% 62.157 27.87% 46.118 46.49%
1997 85.683 82.062 4.23% 61.796 27.88% 45.841 46.50%
1998 86.1":26 82,486 4.23% 62.113 27.88% 46,073 46.50%
13938 86.1Hz7 82.490 4.22% . 6£2.109 27.89% 46.063 46.52%
2000 86,318 B2.673 4.22% 62.245 27.89% 46,162 46.52%
Total 519.866 497,900 4.23% 374.918 27.88% 278.098 46.51%
Cumulative na! na ) na - - na
E Annual Electricity Use
{NEW buildings, Million mWh}
Curre“p! ‘ .
PractiFe EPAct % Reduction Enhanced % Reduction % Reduction
{C.P.} Standard from C. P. Case from C. P. Resource Case  from C. P.
1995 0.27? 0.261 4,10% 0.228 17.03% 0.205 24,61%
1998 o.zs‘lg 0.252 4.13% 0.218 17.04% 0.198 24.61%
1997 0.261 0.250 4.11% - 0.218 17.03% 0.197 24.61%
1998 0.252 0.251 4.10% 0.218 17.03% 0.198 24.61%
1999 0.262 0,251 4.09% 0.217 17.03% 0.198 24.60%
2000 0.283 0.252 4.08% 0218 17.03% 0.198 24.60%
Cumulative 5.562 5.334 4.11% 4.615 17.03% 4.194 24.61%
; Annual Flectricity Cost
] {NEW buildings, $million)
curran‘:t ’ . : .
Practice EPAct 9% Reduction Enhanced % Reduction % Reduction
(C.P.} Standard from C, P. Cans from C, . Resource Caga  from C. P.
1995 19.159 18,374 4.10% 15.896 17.03% 14,445 24.61%
1996 19.115_ 18.330 4.13% 15.862 17.04% 14.414 24.61%
1997 xg.esi 18,859 4.11% 16.317 17.03% 14,828 24.61%
1998 ' 20.458 19.619 4.10% 16.973 17.03% 15.424 24.61%
1999 21,186 20.201 4.09% 17.562 17.03% 15958  24.60%
2000 21,853, 21.057 2.08% 18.215 17.03% 16,552 24.60%
Cumulative 438,749 420,738 4.11% 364.017 17.03% 330,785 24.61%




" Annual Electricity Use
(ALL bulldinge, Million mWh)

" | Current:

"Practice EPAct % Reduction Enhanced % Reduction . % Reduction
iC. P} Standard from C. P, Cage from C, P. Resource Case fromC. P.
1995 123,143 .. 23,132 0.05% 23.097 '0.20% 1 23.078 0.29%
1996 f23.336 |, 23314 0.09% 23,020 1.35% | 23.204 0.56%
1997 123,527 - 23.494 0.14% 23,392 0.58% F23.331 0.83%
1998 {23720 23,677 0.18% — - 23.540 . 0.76% | 23.460 1.10%
1999 +123.913 23.859 0.23% 23.906 0.03% 23.588 1.36%
2000 24107 24.042 0.27% 23.837 1.12% 2377 1.62%
Cumulative 141,748 141.517 0.16% 140.791 0.67% 140.377 0.97%
' .
‘ Aﬁhual Electricity Cost
L (ALL buildinge, $million)
: 0urreni; : ‘
i Practice EPAct’ % Reduction  Enhangced % Reduction % Reduction
C.P.} Standard from C. P. Case from C. P. Resource Case from C. P,
1995 1628.803 1628.018 0.05% 1625.540 0.20% 1624.089 0.29%
1996 1699.854 . 1698.253 0.05% 1693.219 0.39% 1690.269 0.56%
1997 1773780 1771315 0.14% 1763.563 0.58% 1759.020 0.83%
1898 -1850.814 - 1847.523 0.18% 1836.855 0.76% 1830.603 1.10%
1999 '1931.280 1926.905 0.23% 1913.124 0.94% 1905.051 1.36%
2000 2014.318 2008.924 0.27% 1891.815 1.01% 1981.952 1.61%
Cumulative 10898.949  10880.937 0.17% 10824.216 0.69% 10790.984 0.99%
, Construction Cost (labor)
INEW buildings, $million)
Current . . -
' Practice’ EPAct % Increase Enhanced % Increass % Increase
{C. P.} Standard from C. P. Case from C. P, Resource Cagce from C. P,
1995 - 843,438 - 11.525 1.37% " 20.979 2.49% 34,539 4.10%
1996 '837.448 11.387 " 1.36% 20.771 2.48% 34,245 4.09%
1997 864,178 11.787 1.36% 21.472 2.48% 35.370 4.09%
1998 £99.908 12.288 1.37% 22.374 2.49% 36,844 4.09%
1999 1 933.750 12.7s§ 1.37% 23.253 2.49% 38.260 4.10%
2000 " 969,197 13.280 1.37% 24.145 2.49% 39,720 4.10%
Total 5347.912 73.053 1.37% 132.994 2.49% 218.978 4.09%
Cumulative na - na na na na na na
_Construction Cost (material)
_ {NEW buildings, $million)
" Current’ o ) T .
Practics’ EFActl'. % Increase Enhanced % Increage % Increase
- e, P} Standard from C. P, {ase from C. P. Resource Case from C. P.
1995 .1030.870 21,404 2.08% 38.951 3.78% 64,144 6.22%

- 1998 .1023.548 z1.14|7'. 2.07% 38.574 3.77% 63.598 6.21%
1997 '1056.218 21.8%0 2.07% 39.877 3.78% " 85.687 6.22% .
1998 1089.885 - 22.820 2.07% 41,551 3.78% - 68.424 5.22%
1999 1141.250 23.744 2.68% 43.183 2.78% 71.054 6.23%
2000 1184567 24.664 2.08% 44.841 3.79% 73.767 6.23%
Total . £536.337 135.669 2.08% 246.988 3.78% 408.674 6.22%

Cumulative ne na na na na ha na
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"DSM“ Avoided Capacity Payments and Externality Credlts

|: , {NEW buildings, $million}

T kW pmts based on difference betwesn Enhanced & Resource Cages
Externafcty pmts based on difference between Current Practice & Resource Case

Notes;

Eo ' _ Avoided
g Avoided kW " Avoided Gas _ Electric
[ " Demand . Externalmes Externalities
1995 ] | "6,365 ‘ . 0.175 0.938
1996 SR 6.123 . 0.168 0.903
1997 1 . 6.094 0.167 0.897
1998 | © o .8.128 ‘ 0.168 o 0.902
~ 1999 ! 6.134 0.168 0.901
2000 fi 6.149 0.168 0.903
Total £ 36,995 _
Cumulative ] “na L 3.566 19.136
¥
|+
Iy

Total values are the sum of six years.
Cumuistive values are; six 'nrnes 1295 + five times 19986..... + one times 2000,
Cumulative gas and siectric r.-osts are adjusted for cost increases. Cumultive externalities are fixed ot levelized costs.

All residential sector fossil fuel ,energy use for 1994 and befora bldgs is imbedded in tha natural gas numbers.

All fossit fuel uss in new resndenual buildings after 19395 is assumed to be gas.

Cumulative valuas include the sum of new buildings and remaining existing buildings.

Dollar values include inflation sg 3.5% compounded. Construction costs and electricity prices are equal to infiation.
Natural gas prices include inﬂa’g?on, plus a 4.4% ennusl resl price incresse.

]

i
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Summiary Table

B e o T AA_._. J_AJ_ T
impact of Energy Standards _ |

“‘Commercial Buildings {total, all types, including existirig, code covered, céi;cle'exe'njpt)

*  Peak Natural Gas Dernarid

(NEW biiidings, Billion Btuh) .

: 0urfant:i ‘ i " T :
" Practice EPAct - % Reduction .. "% Reduction . ... . % Reduction
(e, P.): gtanddrd ' from C. P, . Enhanced Case . from'C, P, Résource Case _ from C. P,
199_5 "0.950, _ 0.877 7.78% @ .0.785 N 17."}_5%‘ 7' 0.687 - 29.81%
1996 0.950. 0.874 7.95% 0.782 17.72% | 0.664 30.14%
1997 0.954° 0.876 $8.14% 0.781 ' 18.07% " 0.681 - 30.88%
1998 0.979 0.899 8.18% 0.801 18.22% 1 0.677 30.89%
193% 1.008 0.923 - 8.27% - 0.821 ©18.42% C.6893 31.16%
2000 1.020" 0.934 - B.44% 0.830 . 18.68% 0.699 31.47%
Total 5.860 5.383 8.13% 4.799 18.10% 4,060 30.71%
Cumulative na na i na " na
s " Annual Natural Gas Use
~__(NEW buildings, Billion Btu)
Current v
Practice: EPAct % Reduction .% Reduction % Reduction
[C.P}’ Standard from C. P. Enhanced Case from C. P, Resource Case  from C. P.
1995 793.832 656,599 17.29% 583,542 - 26.49%t 500.391 36.97%
1996 '808.164 669.044 17.21% 593.713 28,54% , 508.706 37.05%
1997 :817.473 —675.171 17.41% * 597.416 28.92% 510.210 37.58%
1998 - 827.320 680.377 17.76% 600,309 . 27,44% 511210 38.21%
1939 §38.243 §85.906 18.17% 603.114 . 28.05% 512.241 38.89%
. 2000 844,280 _ 687.581 18.56% 602,488 28.64% - 510.893 39.49%
Cumulative 17076.426 . 140B86,029 17.51% 12469.121 26.98% 10655.726 37.60%
] o Annual Natural Gas Cost
) . {NEW buildings, $million}
Current ;. - -
' Practice . EPAct % Roduction % Reduction % Reduction
_IC.PY Standard from C. P, Enhanced Case from C.P. Reeource Case  from C, P.
1995 - 4,625 , 3.8286 17.29% 3.400 26.49% 2816 ) 36.97%
1996 . 5.081 . 4.206 17.21% 3,733 26.54% 3‘.198 37.05%
1987 | 5.545 4,580 17.41% 4,053 26.92% 2.461 37.59%
1998 6.056 4.980 17.76% 4,394 27.44% 3.742 38.21%
1999 8.620 5.417 18.17% 4.753 28.05% 4.048 38.89%
2000 7.185 5.859 18.56% 5.134 28.64% © 4,354 38.49%
Cumulative 128,626 106,078 17.53% 93.881 27.01% - 80.213 37.64%
Annual Natural Gas Use
(ALL building__i, Bitlion Btu}
. Current’ . :
‘Practice EPAct % Raduction % Reduction % Reduction
. - (C.P.) Standard from C. P. -Enhanced Cass  from C. P. Rasource Case from C. P.
1995 79588.1 6,4’ © 79450.832 0.17% - =~ 78377.874 0.268%. 79294.724 0.37%
1996 . 79777.907  79501.555 0.35% 79353.166 - 0.53% 79185009  ~ 0.74%
1997 79973.55} 79554.904 0.52% 79328.759 . 0.B1% 79073.397 1.13%
1998 80170.740 79605.144 0.71% 79293.931 1.09% '78954.470 1.52%
1999 80368.768 79650.835 0.89% 79261.830 1.38% . 78826.498 1.82%
2000 80560.,361 79685.729 1.09% 79211.631 1.67% 78684,702 2.33%
Cumulative  480439.50-  477449.10 0.62% 475832.191 0.96%  474018.798 1.34%
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Annual Natural Gas Cost

{ALL buildings, $million}

Curr?nt )
Practice EPAct % Reduction % Reduction 9% Reduction
c. P.} Standard from C. P, Enhanced Cass from C, P. Hesourca Cass  from C. P.
1995 463.728 462,929 0.17% 462,503 0.26%  462.019 0.37%
1998 so:.'.?fs'e- 499,818 0.35% 498,888 0.53% 497.828 C0.74%
1997 542,508 539.666 0.52% 538.132 0.81% 538.400 1.13%
1998 586.807 £82.667 0.71% 580.428 1.09% 583.124 0.83%
1999 634.729 629.059 0.89% 625.987 1.38% » 822.549 1.92%
2000 685,989 678.627 1.07% 6874.637 1.65% 670.203 2.30%
Cumulative 3415.315 3392.767 0.66% 3380.571 1.02% 3372.122 1.26%
ln coL
‘I Peak Ele_ctrical Demand
i (NEW buildings, mW)
. Current ‘
Practice EPAct % Reduction X % Reduction % Reduction
{C. P.} Standard from C.P. Enhanced Case from C.P. Resource Case  from C. P.
1995 107.432 102.078 4.98% £3.855 21.95% 74.144 30.99%
1998 102.100 103.443 5.19% 84,853 22.13% 75.130 31.14%
1997 110.;%4 104.355 5.35% 85.475 22.47% 75.488 31.53%
1998 n z.o%s 108.041 5.35% 86.735 22.59% 76.629 31.61%
1999 114.656 108.466 5.40% 88.595 22.73% 78,282 31.72%
2000 117.423 110.948 5.52% 90.503 22.93% 7 79913 31.94%
Total §70.905 635,328 5.30% 520.115 22.48% 454,583 31.50%
Cumulative na | ha na na
!T Annual Electricity Use
| (NEW buildings, Million mwh)
Current T ’
Practics EPAct % Reduction % Reduction % Reduction
. p.Y Standard from €. P, Enhanced Case  from €. P, Hesouics Cose __ from C. P,
1995 0.270! 0.255 5.50% 0.215 20.45% 0.197 27.07%
1998 0.276Ej 0.261 5.48% 0.220 20.54% 0.201 27.12%
1997 0.280 | 0.265 5.54% 0.222 20.82% 0,203 27.43% .
1998 0.284 0.268 5.60% 0.224 - 20.97% 0.208 27.53%
1999 0.290 " 0.273 5.68% 0.228 21.12% 0.210 27.65%
2000 0.296 0.280 5.89% 0.224 21.24% 0.214 27.80%
Cumulative 5849 5.525" 5.54% 4.837 20.72% 4,252 27.231%
\‘ " Annual Efectricity Cost
i (NEW buildings, $million)
Currentii )
Practice’ EPAGt % Reduction % Reduction % Reduction
iC.P.) | Standard from C. P. Enhanced Case from C. P. Reeource Case from C. P.
1995 20.294] 19.179 5.50% 16.150 20.42% 14.808 27.04%
19386 21.504] 20.325 5.48% 17.094 20.51% 15.679 27.09%
1997 22,577 21.327 5.54% 17.885  20.78% 16.392 27.40%
1998 23.860; 22,334 5.60% 18.707 20.93% 17.154 27.50%
1989 24,979 | 23,566 5.66% 19.714 21.08% 18.082 27.61%
2000 26.453 \ 24,948 5.69% 20.846 21.19% 18.110 27.76%
Cumulative 493.322 | 485.976 5.54% 381.230 20.69% 358.715 27.29%

l:
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Current . e .
Practlu EPAct ' % Reductidn % Reduction - % Reduction
{C.P) . . Standard from C. P. Enhuncod Cauo from C. P. Résource Casa  trom C. P,
1995 20,279 - 20. 264 0.07% 20.224 . 0.27% -20,208 . - . 0.38%
1986 20.398 20. 368 . q._ls%i‘ 20,072 1.60% 20.250 . ° --0.73%
1997 20831 1 20. 475 0.22% * 20.380 0.83% 20296 ;7 1.10%
1998 20,645 20. 533 ' 0.30% 20,415 1.11% 20.342 1.47%
1999 20.772 20.684 '0.37% - £ 20.705 0.32% 20.389 _1.84%
2000 20,902 20.808 0.45% £ 20.548 1.69% .. 20.437 2.23%
Cumulative 123517, . 123192  ° 0.26% 122.315 0.97% . -121.919 1.29%
!
” : . Annual Flectricity Cost
i (ALL buildings,. $million}
Current L ' '
Practice EPAct % Reduction 9% Raduction % Reduction
{C.P.) Standard from €. P, Enhanced Casse from C.P. Resource Case from C, P,
1995 1532.030 1530.875 0.07% 1527.948 0.27% * 1528.602 0.36%
1996 1594.936° 1592.603 0.15% 1588.228 0.55% 1583.431 0.72%
1997 1660. 555» 1656. 891 0.22% 1646,861 0.82% 1642.463 1.09%
1998 1728, sso 1723, 31 2 0.30% 1702.803 1.11% 1703.828 1.46%
1999 ' 1800.328 1793.q15 0.37% 1775.264 1.39% 1767.313 1.83%
2000 1 1874.0680 - 1865.857 0.45% 1842.694 1.67% '1832.784 2.20%
Cumulative  10190,888 10163.552 0.27% 10088.806 1.00% -10056.291 1.32%
‘ Construction Cost (labor)
{NEW buildings, $miilion)
Current ‘ .
Practics EPAct % Increase % crease % Incrense
{C. P.): Standard from C. P. Enhanced Case from C.P. Resource Case  from G, P,
1995 ‘194,135 2.905 1.50% 6.626 3.41% 18,198 8.34%
1996 . '205.496 3.037 1.48% 7.034 .3.42% 12.151 8.35%
1997 ; 218.831 3.204 1.47% 7.484 3.42% 18,247 8.35%
1998 233.508 3.405 1.46% 7.945 3.40% 19.488 8.34%
1839 250.225 3.638 1.45% 8.507 3.40% 20.842 8.33%
2000 ' 265.968 3.864 1.45% 9.118 3,43% 22.1389 8,32%
Total 1367.961 20,051 1.47% 48,713 3.41% 114,043 8.34%
Cumulative na © na ne na na "~ na na
Construction Cost {material)
{NEW buildings, $million)
Current:
Practics EPAct % Incresse % Increass % fhcresse
- {C.P.): Standard from C. P, Enhanced Cases from C. P. ﬂecouroo Caena from C. P,
- 1995 ' 778.540 11.621 1.50% 26.504°  3.41% | 64.784 8.34%
1996 ;821,985 12.147 1.48% 28.135 3.42% ' 68.602 8.35%
1987 874.522 12.815 1.47% 29,934 3.42% 72,988 8.35%
1998 934.026 13.619 1.46% 31.781 3.40% 77.878 8.34%
1939 1000.901 14.544 1.45% 34,026 3.40% - 83,368 £.33%
2000 1063.870 15.457 1.45% 36.470 3.43%: 88,554 8.32%
Total 5471.844 80.202 1.47% 186.850 3.41% - 456,172 8.34%
Cumulative na na na na na na na
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"DSM" Avorded Capacity Payments and Externahty Credits
! (NEW buildings, $million)
kW pmts based on difference between Enhanced & Resource Cases
_ Externality pmts based on difference between Current Practlce ‘& Resource Case

] _ , Avoided
1 Avoided kW : Avolded Gas _ . Electilc
| Demand . = . Externalities : . Externalities
1995 b 3.816 ’ 0.090 © . 1.688
1998 % 3.868 0.081 O 1an
1997 }fl 3.935 . 0.094 1.763
1998 ) 3.983 - 0.096 _ 1.803
1999 4087 0.089 : 1.845
2000 o 4.178 0.101 1.874
- Total . 23.846 ‘
Cumuiative t ne ' 1.958 _ 38.758

Notes:
Total values are the sum of six yaars.

Cumulative values are: six trmos_ 1995 + five times 1996..... + one times 2000, )
Cumulative gas and electric costs ere adjusted for cost inoreases, Cumultive externalities aro fixed at levelized costs.

All residential sector fosasil fusl energy use for 1994 and before bidgs is imbedded in the natural ges numbers,

All fossil fuel use in naw resldontml buildings aftet 1995 is assumed to be gas,

Cumulative valuas include the sum of new buildings and remaining existing buildings.

Doliar valuas include inflation at 1;.5% compounded. Censtruction costs and electricity prices are squal to inflation,
Natural gas prices include inflation, plus a 4.4% annual real price increase.
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lmpact of tnergy btanuarus %
Summary Table '

]

All Buildings (total ressdentnal'and cornmerclal all types)

- Pgak Natural Gas Demand-
(NEW bu;ldmgs, B:Ihon Btuh)

T Curreny T ;
_ | Practice’ EPAct " % Reduction R % Reduction % Reduetlon
f{C.P.).. ... Standatd. ‘from'C./P. ~ Enhanced Case from C. P. Resource Case  from C. P.
1aa5 ™83 1.620 10.83% 1.273 29.77% 1.046 42.28%
1996 11781 1,890, "9.03%. "1.282 ' 28.52% 1.029 41,25%
1997 {1.780". 1588  8.98% 1.249. 28.48% 1.024 41.22%
1998 .;1'810 1 615' N 10.48% 1.27 29.66% 1.042 42.19%
1999 <11.836 1.638 "11.78% 1.291 20.88% 1.058 43.03%
2000 .(1.852, . 1.65% . 12.55% 1.301 31.28% 1.065 43.52%
Total S 10.871L 9.703 C 10.75% .. 7.837 28.75% 6.264 42.38%
Cumulative . na . bl T na na
. \ Annual Natural Gas Use
, . . (NEW bmldlngs, BI"IOI‘I Btu)
; Currenty i
{Practice EW-\::i_i % Raductaon % Reduction % Reduction
. {C. P Standard from C.P. Enhanced Case . from C. P. Resourca Case  from C. P,
1985 24298801 2041 895 ' 15.96% 1671.218 31.22% 1488.052 28.76%
1996 '2384.985. 2004.114 15.97% 11642.050 31.15% 1460.683 38.76%
1897 2385.038 - 2002.500 16.04% ~  (1639.569 31.28% 1456.546 38.93%
1998 2402.895 2014522 “16,16%  .1847.775 .  31.43% 1462.364 39.14%
1899 -2413.618,  2019.970 16.31% 11650.418 31.62% - 1463.227 39.38%
2000 ‘2423, 077 |+ 2024.568 16.45% [1652.060 31.82% 1463.932 39.58%
Cumulative 48321 788 ., 40179.464 16.85% 33140,190  31.42% 29459.199 39.04%
Annual Natural Gas Cost
. :  (NEW buildings, $million)
" Cuirent T
Practica’ EPAct' % Reduction % Reduction % Reduction
V(e P) Stnndard from C.P. Enhenced Case from C.P. Recource Case from C. P.
1995 {13.893. 11.674 1 15,98% 9,561 31.18% 8510 38.74%
1996 : 14.‘119 12.387 15.98% 10,140 31.11% 9.017 38.74%
1997 . 15.884 . 13.334 . 18.05% 10,928 31.21% 9.702 38.92%
1998 i17.268" 14.474 16.18% 11.848 31.39% 10.510 39.13%
1999 18.718° 15.660 16.33% 12.808 31.59% 11.348 39.37%.
2000 £ 20.275 - 16.935 16.47% 13,830 31.79% 12.249 39.58%
Cumulative  373.026 . 313.025. 16.08% & . 256.363 31.27% 227.755 38.94%
. ! ' Annual Natural Gas Use
(ALL buildings, Billion Btu}
; Current ' :
Practice. EPAct] % Reduction % Reduction % Raduction
C.~} - . Standard from C. P Enhanced Casa  from C. P. Resource Case from C. P.
1995 230224.133' | 229836, 227 o 17%, " '~ 229465.450 0.33% ' 229282.284 0.41%
1998 231536.702 "'230767. 923 0.33% 230035.084 0.65% 228670.551 0.81%
1997 232847.454  231696.140 0.49% 230600.367 0.97% 230052.811 1.20%
1998 234168.849  232629.163 0.66% 231166.843 1.28% 230433.676 1.80%
1998 235491.830 ' 233558.597 0.82% 231728.524 1.80% 230806.366 1.899%
2000 236812.673 . 2344£0.828 0.98% 232276.248 1.92%  231167.984 2.38%
Cumulative 1401081.74 1392968.88 0.58% =~ 1385270.317 1.13% 1381413.651 1.40%
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Annual Natural Gas Cost

i

I

i
1

. (ALL buildings, $miltion)

_Current !
Practice ; EPAct % Reduction % Reduction 9% Raduction
{C.P.} | Standard from C..P. - Enhanced Case from C.P. Resource Casse from C. P,
1895 1217.044 1214.824 0.17% 1312712 0.33% 1311.861 0.41%
1996 - 1429.148 1424.399 0.23% '1419.893  0.65% 1417.636° 0.81%
1997 1550.730 . -- 1543.058 -~  0.49% 1535.788 0.96% 1532.129 1.20%
1998 1882.881,  1671.809 0.68% 1661.139 1.28% 1861.073 1.28%
1999 - 1825.815; 1810.813 0.82%° 17986.660 1.80% 1789.499 1.99%
2000 _ 1879,570} 1960.282 . 0.97% 1942129 1.82% ‘ 1932.836 2.38%
Cumulative  9784.985! 9724.984 0.61% 2688,322 1.19% 9644.935 1.43%
'f Electric Peak Demand
| {NEW buildings, mW)
Current |
Practice E‘ EPAct % Reduction % Reduction 9% Reduction
{C.P.} | Standard from C. P. Enhanced Case from C. P. Resource Cass  from C, P.
‘ 1995 . 196.868 | 187,735 4.64% 148.354 24.64% 121.985 38.04%
» 1996 195.276 | 185,974 4.76% 147.109 24.67% 121.245 37.91%
1997 195,837 1‘, 186.417 4.86% 147.271 24.84% 121,328 38.08%
' 199¢ 188,165 [‘; 188.527 4.86% 148.848 24.89% 122.702 38.08%
_ 1999 200,783 | 190.9586 4.89% 150.703 24.94% 124,345 38.07%
- 2000 203,741 | 193.619 4.97% 152.747 25.03% 128,076 38.12%
Total 1190.770 | 1133.228 - 4.83% 895,033 24.84% ~ 737.68D 38.05%
Cumulative na ! na na ’ ne
T " Annual Electricity Use
‘3 {NEW buildings, Million mWh)
Current |
Practice | EPAct % Reduction % Reduction % Reduction
c.P) | Standard. from C. P. Enhanced Case from C.P.  Resource Case from C. P.
1995 0.542 | 0.516 4.79% 0.440 18.73% 0.402 25.83%
1998 0.539 ' 0513 4.82% 0.437 18.83% 0.399 25.90%
1997 0.54% | 0.515 - 4.85% 0.438 19.00% 0.400 26.07%
1998 0546 . ., 0519 4.88% 0.442 19.08% 0.403 28.13%
1999 0.552 0.525 4.91% 0.448 19.18% 0.407 26.20%
2000 0.559 ‘ 0532 4.94% - 0.451 19.26% 0.412 286.30%
Cumulative 11.412 . 10.859 4.84% 9.252 18.93% 8.445 25,99%
\‘ Annual Electricity Cost
kz {NEW buildings, $million)
Current { - -
Practica EPAct = % Reduction . % Reductfon % Reduction
{C. P.) ¢ Standard from C. P. Enhanced Case from C. P. FResource Case from C. P.
1995 39,453 ¢  37.552 4.82% 32.048 18.77% 29.251 25.86%
1596 40.623 |  38.656 4.84% 32,958 18.87% 30.092 25.892%
1997 42.244 | 40.186 4.87% 34,202 19.04% 31.219 28,10%
1998 44,117 ‘ 41,953 4.31% 35.680 19.12% 32,578 28.16%
1993 46,148 | 43.867 4.94% 37.278 19.22% 34.040 26,23%
2000 48.408 | 46,005 4,96% 39.061 19.31% 35.662 26.33%
Cumulative 932070 | 886714 4.87% 75S5.248 18.97% 689,500 26.02%

:
I
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- Annuat Electricity Use :

{ALL buildings, Miflion Wh) . _.

Current N AR . 7
Practice EPAct % Reduction "% Raduction: % Reduction
tC.P.) - Standard frem C. P. . Enhanced Casa : from €. P, ' Resource Case  from C. P,
1995 43.422 43.396 006% 43320 . ' 0.23% .  43.282 0.32%
1996 43,734 43.682 0.12% 43.092 1.47% .. . 43.454 0.64% -
1997 44.048 © 43.970 0.13% " 43.742  0.69% 43.627 0.95%
1998 44.365 44,260 0.24% 43,955 0.92% 43.801 1.27%
1999 44,685 44.553 0.30% 448V L 047% 43.877 1.58%
2000 45,009 ‘44,843 0.35% - 44,386 - . 1.39% 44,154 1.90%
Cumulative  265.262 264.710 0.21% 263.106 ., 0.81% .  262.296 1.12%
Annual Electricity Cost
{ALL buildings, $million)
Current : '
Practics - EPAct % Reduction 9% Reduction 9% Reduction
{C. P.} Standard from C. P, Enhanced Case from C.P., Resource Cass from C. P.
1995 3160.893:  3158.993 0.065% 3153.488 - 0.23% . 3150.891 0.32%
1996 3294.790 ' ° 3290.856 0.12% 3279.457 . 0.47% 3273.700 0.84%
1997 3434335+ | 3428.206 0.18% 3410.424 0.70% 3401.483 0.96%
1998 3579.844'  3571.335 0.24% 3548.858 0.93% 3534.301 1.27%
1999 3731.806 3720.52() 0.30% 3688.388 1.16% 3672.364 1.59%
2000 3888.378 -~ 3874.581 0.35% 3834.808 ..  1.38% 2814.737 1.89%
Cumulative  21089.846, 21044.490 0,22% 20913.022 0.84% 20847.276 1.15%
] - Construction Cost {labor)
’ * (NEW buildings, $million)
Current - .
Practice EPAct | % Increase % Incresse _ % Increass
c.P.} Standard . from C. P. Enhanced Case from C.P. Resource Case from C. P.
1995 1037.574 , 14431 1.39% - 27.808 2.86% 50,735 4.89%
1996 1042.945 14.424 ! 1.38% 27.805 2.67% 51,396 4.93%
1997 1082.809 14.991 .- 1.38% 28.956 2.67% 53.617 4.95%
1998 1133.412 15.692 1.38% 30.319 2.68% 56.312 4.97%
1899 1183.978 18.421 1.39% 31.759 2.66% 59,102 4,99%
2000 1235.159 17.145 | 1.39% 33.283 2.69% 81,859 5,01%
Total 6715873 ' 93.103 1.39% 179.708 2,88% 333.021 4.96%
Cumulative na ng na na na na na
. Construction Cost {material)
. {NEW buildings, $million)
Current ' ’ .
Practice EPAct % Incresse % Incrasse % Increase
{C.P.) . Standard ©°  from C. P. Enhanced Cas from C. P. Resource Case from C. P.
1995 ..7807.410.. - 33.025 ..  1.83% 65,465 - - 3.62% 128.929 7.43% T}
1996 1845.533 33.294 ' 1.80%" 66.710 3.61% 132.201 7.16%
1997 1930.740 34705 - 1.80% 69.811 3.62% 138.674 7.18%
1998 2033.911 36.439 1.79% 73.332 3.61% 146,300 7.19%
1999 2142.150 38.288 1.79% 77.210 3.60% 154,422 7.21%
2000 2248437 40120 1.78% 81.311 3.62% 182,321 7.22%
Total 12008.181 215.871 1.80% 433.838 3.81% 562,846 7.19%
Cumulative ne na na na na na na
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_"D_SM'I?, Avoided Capacity Payments and Externality Credits
o {NEW buildings, $million)
kW pmts based on difference between Enhanced & Resource Cases
Externality pmts based on difference between Current Practice & Resource Case

! : Avoided
i Avoided kW Avolded Gas ) " Electric
- SR Demand Externalities Externslities
‘1995 ¥ 10,182 0.284 2.624
1996 9.989 . 0,260 2.824
: 1997 . j 10.029 _ 0.261 2.681
1998 i 10.112 0.264 2.705
1999 : r 10.201 0.267 2.747
, 2000 i 10,328 0.269 2.777
- Total 60.840
Cumulative na 5.524 55.8294

Notes:
" Total values are the sum of six vears.

Cumulative values sre: six times 1995+ five times 1396..... + one times 2000.
* Cumulgtive gas and etectric costs are adjusted for cost increases, Cumultive sxternalities are fixed st levelized costs.

All residential sector fossil fuel eherg{ use for 1994 end befere bldgs is imbedded in the natural ges numbers.
. All fossil fuel uss in new residentiial buildings after 1995 is assumed to be gas,
Cumulative values include the suu"n of new buildings and remaining existing buildings.
" Dollar velues include inflation at 3 5% compounded. Construction costs and electricity pnces are equaf to inflation,
Nstural ges prices include mf[atlon, plus a 4.4% annual real price increase.

230 = HCR 16 Repurt to the Missouri Legislature



1,000 Btu per Year per Square Foot of Building Floor Area
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: CP=&men1 Pmctwe. ES=EPAct Standard, EC=F:ﬂmnwd Case, RC=Rwoure= Cue
CP ES - EC RC “Cr . ES BC RC

" Electric Cooling/Gas Heating " Electric Cooling/Electric Heating

B Appliances:  [_] Water Heating Space Cooling [} Space Heating 8

*Note: The Furnace Fan values are embedded in the Electric Space He:iﬁng & Cooling valuzes.

HCR 16 Report to the Missouri Legislature « 231



) Single Family - One Story

Impact of Energy Efficiency Levels
_ :f " Building Boundary Energy - h
SINGLE FAMILY 1 STORY (1700 FT2) South Zone (Springfield)
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“
*Note The Fumace Fan values are embedded in the Electric Space Heating & Cooling values.
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1,000 Btu per Year per Square Foot of Building Floor Area
Resource Energy = Building Boundary Energy x 3.307 for Electricity; 1.065 for Gas)
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Appliances ] Watér Heating Space Cooling [ Space Heating Furnace Fan

*Note: ‘The Furnace Fan values are embedded in the Electric Spabe Heating & Cooling values.
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1,000 Btu per Year per Square Foot of Building Floor Area
* Resource Energy = Bullding Boundary Energy x 3.307 for Electricity; 1,065 for Gas)
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] Applianeéﬁ [J water Heating [} Space Cooling [ Space Heating [

*Note: The Furnace Fan values are embedded in the Electric Space Heating & Cooling valmies.
| .
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;- | single Family - One Story

-, Impact of Energy Efﬁciincy Levels
7. Total Cost of Owning and Operatlng ulld:ng (PITIE)

. 0'0 SINGLE FAMILY 1 STORY Electric Coolmg! Gas Heating
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Dollars per Square Foot of Gross Building Area per Year
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"cp° ES © EC RC RC " €cP BS EC., RC RC
North Zone: Columbia South Zone: Springfield
Principal E interest [ Taxes Insurance
I Electrii:a}_ Energy W Gas Energy Resource Case with
' Avoided Capacity &
: Externality Credits

CP=Current Practice, ES=EPAct Standard, EC=Enhanced Case, RC=Resource Case
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Single Family - One Story

Impact of Energy Efficiency Levels
Total Cost of Ownmg and Operating Building (PITIE)
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m Elecl'tnml Energy W Gas Energy Resource Case with ~
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CP=Current Practice, ES=EPAct Standard, EC=Enhanced Case, RC=Resource Case
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1,000 Btu per Year per Square Foot of Building Floor Area

i Slngle Famnly«-fTwoLStory

Impact of Energy?Eff‘ clency ‘Levels
{i Buﬂdmg Boundary Encrgy

log _SEVGLE FAMILY - 2 STORY @OFT) | Northi Zo#é (Colimbia) .
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) Electric Cooling/Gas Heating ' " Electric Coolinnglectric Heating -

|| Appliax-xce's [0 water Heating &2 Space Cooling Il Space Heating E&

*Note: The Fumapq Fan values are embedded in the Electric Space Heating & Cooling values.
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1,000 Btu per Year per Square Foot of Building Floor Area
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" SINGLE FAMILY - 2 STORY (2460 FT2) " South Zone (Springfield)
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ﬁ
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k ee
n Appliancei;s ] Water Heating Space Cooling [ Space Heating & Furnace Fan

*Note: The 'fx:?umace Fan values are embedded in the Electric Space Heating & Cooling values,
k . :
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1,000 Btu per Year per Square Foot of Building Floor Area
Resource Energy = Building Boundary Energy x 3.307 for Electricity; 1.065 for Gas)
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,  CP=Current Practice, ES=EPAct Standard, EC=Enhanced Casc, RC=Resource Case
CP o ES i EC RC CP ES ) EC RC
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B Appliances’ . [ Water Heating . [I} Space Cooling [H Space Heating 3 Furnace Fan
es r Heatirig g

*Note: The Furnace Fan values are embedded in the Electric Space Heating & Cooling values,
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L Sirlgle'Fam,ily_ - Two Story
i Impact of Energy Efficiency Levels
R ) . . Resource Energy ‘
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*Note: The I-‘ufnaca Fan values are embedded in the Electric Space Heating & Cooling values.
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Single Family - Two Story

Iimpact of Energy Efficiency Levels -
" Total Cost of Owning and Operating Bailding (PTTTE)
SINGLE FAMILY - 2 STORY | ' Electric Cooling / Gas Heating
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. B Principal *, . = Interest 5 Taxes Insurance
M0 Electrical Enersy W Gas Energy Resource Case with
S . Avoided Capacity &
, Externality Credits

CP=Cuirent Practice, ES=EPAct Standard, EC=Enhanced Casc, RC=Resource Case
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1,000 Btu per Year per Square Foot of Building Floor Area
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~ Impact,of Energy Efficiency Levels
"% ‘Building Boundary Energy
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CP=Current Practice, ES~EPAct Standard, EC=Enhanced Case, RC=Resource Case
CP - ES 8¢ RC cP ES. EC RC

Electric Cooling/Gas Heating  Electric Cooling/Electric Heating

W Appliances [ Water;Hcatixig ¢/ Space Cooling 10 Space Heating

*Note: The Furnace Fan values are embedded in the Electric Space Heating & Cooling vatues.
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Case, RC=Resource Case
ES EC RC

I CP=Current Practice, ES=EPAct Standard, EC=Enhanced
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N Appliane%s - [J Water Heating @ Space Cooling [l Space Heating B8 Furnace Fan
F 5 :

P
*Note: The fumace Fan values are 2mbedded in the Electric Space Heating & Cooling val ues.

244 . HCR 16 Reportll to the Missouri Legisiature



200

180 ——

160

140

100

[=a) w0
—] (=]

o
(]

. 1,000 Btu per Year per Square Foot of Building Floor Area
Resource Energy = Building Boundary Energy x 3.307 for Electricity; 1.065 for Gas)
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. CP=Cument Practics, ES=EPAct Standard, EC-Enhanced Case, RO=Resource Case
CP - ES - EC  RC - CP ..ES: - EC  RC

Electric Cooling/Gas Heating Electric Cooling/Electric Heating

B Appliances- [ Water Heating [l Space Cooling [ Spaée Heating 14 Furnace Fan

*Note: The Furnace Fan values are embedded in the Electric Space Heating & Cooling values.
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" ‘Souith Zone (Springfield)

Multi Family

. Resource Energy
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¢ Cooling/Gas Heating

i
i /,<- AT
=EPAct Standard, EC~Enbanced Case, RC=Resource Case
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*Note: The Fufmacc Fan values are embedded in the Electric Space Heating & Cooling values.
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A Impact of Energy Efficlency Levels
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CP=Current Practice, ES=EPAct Standard, EC=Fnhanced Case, RC=Resource Case
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1" Impact of Energy Efficiency Levels
! “Tofal Cost of Owning and Operating Building (PITIE)
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1,000 Btu per Year per Square Foot of Building Floor Area
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Impact of Energy Efficiency Levels
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CP = Current Practice, ES = EPAct Standard, EC = Enhanced Case, RC = Resourcs Case
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. Electric CoulinglGas Heating = .. Electric Cooling/Electric Heating

& Misc Equipment HVAC Auxillary I Water Heating Lights

M space Cooling  E Space Heating
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| Small Office Building -

Impact of Energy Efficiency Levels
Building Boundary Energy S
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1,000 Btu per Year per Square Foot of Building Floor Area

Small Office Building

~ Impact of Energy Effiency Levels

Resource Energy
spg SMALL OFFICE BUILDING (9600 FT2) South Zone (Springfield)
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Small Office Building
Impact of Energy Efficiency Levéls E

. | Total Cost of Owning and Operatmo Bu[ldmg (PITIE)
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Externality Credits

CP=Cusrent Practice, ES=EPAct Standard, EC=Enhanced Case, RC=Resource Case
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'Small Office Building

:  Impact of Energy Efficiency Levels
|'-' . Total Cost of Ownmo and Operating Building (PITIE)
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Impact of Energy Efficiency Levels
' LARGE OFFICE BUILDING (165000 FT2)
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South Zove (Springfield)

fficiency Levels

Building Boundary Energy
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LARGE OFFICE BUILDING (165000 FT2)
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- {Large Office Building

~ Impact of Erergy Effiency(Levels
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1,000 Btu per Year per Square Foot of Building Floor Area
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Large Oﬁ”'ce Bu:ld:ng _ .

Large Office Building
iImpact of Energy Efficiency Levels
'Total Cost of, meno and Operating Building (PITIE)
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1,000 Btu per Year per Square Foot of Building Floor Area

Retail Store

Impact of Energy Efficiency/Levéls
. Building Boundary Evergy -

100 RETAIL STORE (25200 ﬁz) L North Zone (Co]umbia).' e
]
90 .
80 -
70 -
60 ———-———— - _
50 e
] *”‘rs'"'“"ﬁ""% : < -'ZF‘ ol ﬁ%gﬂ .
g
i g/%/? | i ] :'
. b T
] | ] 4 A 7 5 - ST ; '_75‘"’5 .; /, /
20 = =
- B |
10 - ’/ 2%
o ‘ | —
CP = Cumrent Practice, ES = EPAct Standard, EC = Enhanced Case, RC = Resource Casé :
=3 ES .. EC RC CP ES EC RC
* " Electric Cooling/Gas Heating  Electric Cooling/Electric Heating

= Mis;:.Equjpment . HVAC Auxillary W Water Heating Lights

(i Spaée Cooling s Space Heating

HCR 16 Report ta the Missouri Legislature « 2671



1,000 Btu per Year per Sc_juare'Fnut of Building Floor Krea

100 -

90
80
70
60
50
40
30
20

16

- Retail Store
i Impact of Energy Efficiency Levels
S " Building Boundary Energy _
'RETAIL STORE (25200 FT2) _ South Zone (Springfield)
*‘ <
] L‘l
3

e o e e |t dv bl e 1

i

]
CP = Current Practice, ES = EPAc! Standard, EC = Enhanced Case, RC = Resource Case
Cri ES EC RC - CP ES EC RC

Ele&:iric Cooling/Gas Heating Electric Cooling/Electric Heatin g
k

= MiscEquipment 3 HVAC Awxillary B Water Heating 22 Lights

] Spa‘cel‘i.Cooling Space Heating
I .

i
fL

"
F

262 « HCR 16 Report toL the Missouri Legislature



1,000 Btu per Year per Square Foot of Building Floor Area
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1,600 Btu per Year per Square Foot of Building Floor Area
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1,900 Btu per Year per Square Foot of Building Floor Area
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