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NOTICE

This report was prepared as an account
of work sponsored by an agency of the
United States Government. Neither the
United States nor any agency thereot,
nor any nft their cmpleovees, wakes any
warranty, expressed or implied, or
assumes any legal liability or respon-
sibility for any third party's use or
the results of such use ¢f any informa-
tion, apparatus, product Or process
‘disclosed in this report, or represents
that its use by such third party would
not iniringe privately-ocwned rights.
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EXECUTIVE . SUMMARY

The final version of the National Energy Act (passed
October 15, 1978) did not include tax credits for residen-
tial wood burning equipment. However, earlier versions
did provide eligibility for wood stoves. In response to a
high level of public and congressional interest in wood
energy, Secretary James Schlesinger, in a letter to Senator
McIntyre, committed the Department of Energy to conduct a
policy review of whether tax credits should be provided
under the Energy Tax Act of 1978 to individuals who pur-
chase wood burning equipment for home heating. Under the
NEA legislation, DOE can recommend to the Internal Revenue
Service (IRS) additional items of equipment for conserva-
tion and renewable energy tax credits.

To assist in this review, DOE requested Booz, Allen &
Hamilton Inc., to prepare a comprehensive analysis study
which could be used as a basis for a DOE policy recommenda-
tion. This document summarizes the key findings of this
analysis. .

1. APPROACH AND ORGANIZATION OF THE REPORT

A wide variety of issues have been raised regarding
the eligibility of residential wood burning equipment for
‘tax credits. This study specifically addressed the follow-
ing major issues:

. Historical Sales and Market Trends (Chapter II)

. 0il Savings Versus Tax Revenue Loss (Chapter III)

. Performance and Safety Standards (Chapter IV)

. Environmental Impacts (Chapter V)

. Resource Availability (Chapter VI)

. Balance of Payments Impacts (Chapter VII)
Consumer Economics (Chapter VIII)
Emplcyment and Other Social Impacts {Chapter IX).

The study concludes with a chapter which identifies the
pros and cons of various DOE policy options.

2. MAJOR FINDINGS AND CONCLUSIONS

The major findings and conclusions of the report are
summarized in this section.



(1) Historical Sales and Market Trends

. There are four major types of wood burning

egquipment on the market:

Air-tight stoves—including thermostatic
circulators and radiant heaters.

Traditional stoves—including franklin,
box, parlor and cooking types.

Boilers and furnaces—including dual
fuel units and add-on styles.

Fireplaces—including built-in masonry
and zero clearance units plus free
standing metal units.

. Sales of residential wood burning eguipment

have grown substantially since 1972 (See

Exhibit I)

. Wood fuel is now used in upwards of five

In 1978 stove sales were approximately
1.1 million units compared to under 200
thousand units in 1572.

Dollar volume for stoves, chimnevs, acces-
sories and installation were approximately
$1 billion at the retail level in 1978. °

Industry estimates of sales for wood .
burning boilers and furnaces were ap-
proximately 50,000 units.

Industry estimates for fireplace sales
were upwards of 1.5 million units of all
types.

Domestic production accounts for 65 percent
of stove, furnace and boiler sales; the
balance are imported. Almost all fire-
places are domestically produced.

percent of U.S. households for part or all

of the space heating requirements

About one million homes currently use
wood as a primary fuel.

An additional four million homes may be
using wood for supplemental heat.



- The potential market for wood fuel
usage appears to be in the range of
10 to 15 million homes by 1985.

{(2) Consumer Economics

. Based on current wood fuel costs, wood
heating is slightly cheaper than oil or
electric heat pump heating

- At typical 1978/1979 market prices of
$60/cord, wood heating competes with
oil at 50¢/gal. and electric heat pumps
at 4¢/kwh.

- - Wood heating can not generally compete
with natural gas but is much more
economical than electric resistance
heat.

Whien eyuipment amortization costs and
maintenance are included, wood heating
becomes mcre expensive and 1s generally
uneconomic compared to ccnventional fuels

- Equipment costs add 10 to 20 percent
- to the cost of wood fuel.

- Required maintenance, primarily éhimney
cleaning, adds another 5 to 10 percent.

. In terms of the overall effect on wood
heating economics, equipment tax credits
will have a small but beneficial impact
on annual wood heating costs

- Tax credits will reduce the annualized
heating costs by approximately 5 percent.

- Tax credits do have a significant
effect on a taxpayers cash flow and
on reducing equipment payback period.

- Where peaple cut their own wood supply,
(and this is the case for about 50
percent of wood burners), tax credits
will have a relatively greater impact
since the prime economic consideration
here is on equipment not fuel costs.



- Tax credits will likely have a
considerable promotional value.

(3) 0il Savings Versus Tax Revenue Loss

. The potential incremental o0il savings from
tax credits is about 10 million bbl oil
equivalent per year but this depends on the
level of the incentive and the type of
eligible equipment (See ExhibitII, Column 3)

- Two levels of tax credits were con-
sidered in the analysis—30 percent
renewable energy credits and 15 per-
cent conservation credits. These
two types of credits are part of the
NEA and expire in 1985.

- Research on incentives indicates that
tax credits for wood burning equipment
are expected to result in a sales in-
crease approx1mat°ly equal to the tax
credit level.?*

- The 15 percent tax credit results in
a public o0il savings of 160 million
bbl cumulative through 2005 if eligi-
bility is limited to airtight stoves
and furnaces; o0il savings doubles for
solar tax credits to 320 million bbl.

- Eligibility of all other stoves increases
0il savings by 38 and 75 million bbl
respectively.

- Eligibility of fireplaces increcases
0il savings by 12 and 24 million bbl
respectively.

Based on a review of the available literature, it was determined
that a long term demand elasticity of 1.0 was reasonable for this
type of equipment. However, conversations with a number of
manufacturers indicated that the existence of a tax credit was
the prime factor in 1ncrea51ng sales, rather than the level of
the credit. '




EXHIBIT I

Historical Production and Shipment Data
For Residential Wood Burning Egquipment

* Data incomplete or not available

(000%s)
STOVES
Domestically Produced 1972 1973 1974 1975 1976 1977 1978
Cast Iron Units (1) 110 140 160 230 120 210 120
Fabricated Units (1,3,4) 20 40 70 230 330 530 600
Not Specified 10 10 10 20 20 50 50
Subtotal’ 140 190 240 480 470 720 770
" Imported Units
Europe (2,4) * * 30 20 4 70
Asia (2,4) 170 150 170 300
Not Specified * * - * 80 30 30 10
Subtotal 20 20 80 280 200 240 380
TOTAL STOVES 160 210 340 760 670 1030 1150
|
FURNACES AMD BOILERS (1) * * .o* * * * 50
FIREPLACES (1
Built-in Masonry 550
Built-in Zero Clearance * * * * 650
Free Standing * * * * * * 150
i
SOURCES:
1. Personal communications with manufacturers and their representatives
2. International Trade Commission
3. Depaftment of Commerce
4. Booz, Allen & Hamilton estimates



0il Savings Versus  Tax Revenue Loss For Selected DOE Policy Option Combinations
BASE FHCREMENTAL ' PRESENT VALUE PRES!
v 1 ENT VALUE
SALES ICREREHTAL [ EQUIVALENT D1 oA TAX REVEHUE UF CUMRATIVE TAX | OF TAX REVENUE LOSS
. o 1979-1985 TSALES SAVIHGS THROUGH SaLES 1055 RLVERUL LOSS PER BBL. OIL
3 POLICY OPTHONS MIL. UNITS MLl. URITS 2005 (ML, CBL) MIL. UNITS 1979-1985 {SHiL.) 1379-1985 (3MIL.) SAVED (S/IBUL)
1.A.2.4 SOLAR TAX CREDIT FOR AIRTIGNT 4.0 2 . ;
STOVES anL7 12 240 5.2 944 649 2.87
1.AC.2.a SOLAR TAX CREDIT FOR AIKTIGHT a7 a . - .
STOVES AO FURHACES b 20 6.1 1,597 1,166 3.64
1LAWIC. 7.3 SOLAR TAS CREDIT FOR ALL STOVCS 8.1 a 5 2 ;
AND FURIACES z 398 10.5 2,076 1.516 3.4
LA®BICeD.2.a | SOLAR TAX CREDIT FOR ALL STOVES, 12.0 3.6 5 3,92
FURMACES. AND FIREPLACES e e 5.6 3921 2.867 6.84
1.A+BrC+D+E.2.a] SOLAR TAY CKEDIT FOR ALL STOVES, 12.0 1.6 ; 6,987
FURACES. FIREPLACES, AiD CHIRIEYS - ns 1.8 6,981 5,100 2.1
1.8.2.a CONSERVAT 10t TAX CREDIT FOR .0 G
AIRTIGHT STOVES OULY -6 120 16 a 3v4 2.53
LA 2.0 CUNSERVAT 10t TAX CREDIT FOR a7 7 ;
ARVIGHT STOVES AND FURNACES o 180 i o1 516 3.23
11.ABeC.2.0 CONSERVAT 10/t TAX CHEDIT FOR ALL 8.1 ;
STGVES AND FURNACES 1.2 198 02 919 o -
11.AWBIC+D. 2.0 | COUSERYATION TAX CREDIT FOR ALL 12.0 8 ] p
STOVES. FURNACES. AND FIREFLACES " a0 -8 1,736 1,267 6.03
L1.ABYCIDIE.2.a | CONSERVATION TAX CREDLT FOR AL 12.0 e ,
STOVES, FURNACES. FIREPLACLS, t-e 210 1. 3.370 2.460 n.n
A CHIMIEYS
1.MC1.a RETKOACT IVE SOLAR (AX CKEOLT FOR 5.5 1.4
AIRTIGHT STOVES AND FURNACES 320 €9 1797 1,312 4.10
1.AYC.3.a DELAYED SOLAR TAX CREDIT FOR 4.0 ; 5 '
AIRTIGHT STOVES AND FURHACES -2 %0 52 1430 1,047 3.7
INSULATICH TAX CREDIY COMPARISCH 16.0 7.8 830 23.8 2,809 2,100 2.42
SOLAR HOPE TAX CREDIT COMPARISON 0.5 0.3 23 0.8 379 262 1128
FOOTHOTES :

1. Sular (i.e., renewable encrgy source} tax credits of 30 percent of initial cost or conservalion téx cradits on 19 percent
assused as noted. Tax credit eligibility period of January 1. 197G through December 1, 1985 assundd except as noted. No
safety, efficiency, or emission standards assumed.

2. Assuned equipment prices for 1973 are: .

Efficient stoves $500 (Chimney $300)
Central furnaces and boilers $2,000 {Chimney $500)
A1l other stoves $300 (Chimney $300)
Fireplaces 51,000 {Chimney $1.800).

3. Equipment prices assumed to escalate at 6 percent per year.
4. Incrementa) sales increases based on demand clasticity factor of 1.0,
5. Incramental oil savings based on: o . .
Efficient stoves save 10 BBL/yr over 20-yr lifetime {based on 20 million Btu/cord, 4 cords/yr ind 0% wiod combustion efficiency).
furnaces save BBL/yr over 20-yr )ifetime (based on 8 cords/yr and 507 efficiency). ) .
AN other stoves save an average of 5 BBL/yr over 15-yr Yitetime(hased on 4 cords/yr and 25% eMficiencys.
Fireplaces save only | BBL/yr over 20-yr lifetime because energy efficiency is normaliy Jow anc most wood is hurncd for X
aesthetic purposes (based on | cord/yr and 20% efficiency).
6. Present value calculations based on 10 percent nominal discount rate.
7. lasulation and solar home tax credit comparison based cn “President Carter's Energy Proposals: A Perspective,” Congress jonal

Budaet Office Staff Morking Paper, June 1977. Hote that the oil savings and revenue loss estimates were based ¢n a tax credit
eligibility period of 1977-1984 and on slightly different tax credit percentages,

8. Base sales projections for stoves, furnaces and fireplaces are Yooz, Allen estimates based on conversations with government and
industry sources. the figures include only equipment installed in priwary residonces. Sales Lo wacation nomes arc excliuded.

9. Period of tax credil availability and tax revenue lass assumed to be Januaiy 1, 1979 to December 1. 1985, when the NEA tax credit
program ends, excepl as noted.



The government tax revenue loss resulting from
the tax credits is in the range of $300 million
to $1.2 billion but also depends on the level
of the incentive and the type of equipment
eligible (See ExhibitIl, Column 6)

- The 15 percent tax credit results in a
direct federal tax revenue loss of $500
million cumulative through 1985 if eli-
gibility is limited to airtight stoves
and furnaces; revenue loss. for solar
tax credits is $1.2 billion.

- Eligibility of less efficient stoves
increases revenue loss by $200 million
and $400 million respectively.

- Eligibility of fireplaces increases
revenue loss by $.6 billion and $1.2
billion respectively.

- Chimneys Aadd another $1.2 to 2.5 billion’
of tax revenue loss.

Tax credits for airtight wood burning
stoves and furnaces result in a govern-
ment cost per private barrel of oil savings
slightly higher than home insulation tax
credits but much lower than solar home tax
credits (See Exhibit II, Column 7)

- Tax revenue loss per bbl oil is between
$3 and $4 for airtight stoves, furnaces
and boilers combined.

- This compares favorably with home insula-
tion tax credits costing $2.50 per bbl.

- Solar home tax credits cost much more.
" at $11 per bbl.

- Built-in fireplaces are generally more
expensive than airtight stoves and are
somewhat less efficient. As a resualt
the guvernment cost per bbl oil saved
is higher for this option.



(4)

Performance and Safety Standards

. Underwriters Laboratory (UL), in cooperation

with the wood burning industry, has developed

four equipment safety standards for wood
burning equipment

- Three of these standards have been in
place for at least several years and
the fourth will be adopted in early
1979.

- UL and industry representatives expect
compliance with the standards to be
high.

. Although suitable equipment standards are
available, a significant effort is needed
to educate consumers on proper operation
and maintenance

- Proposed UL standards are designed to
primarily alleviate equipment related
safety problems.

- Approximately 77 percent of wood
burning related fires are due to
consumer misuse or improper installa-
tion rather than equipment inadequacy.

. Industry and government have made consider-
able progress in developing wood burning
equipment efficiency standards, but final
performance standards are not yet available

- Development work in efficiency testing
procedures is well underway and a first
proposed standard is nearly ready.

- It will likely be several years before
the over 1,000 models of equipment on
the market can be laboratory tested
according to”these standards.




(5) Environmental Impacts

. Increased wood harvesting has potential
negative environmental impacts but these
appear to be controllable

- Increased wood cutting and logging
activities pose a threat to the quality
of nearby water bodies as well as the
overall forest environment especially
for large operations.

- Many of these negative impacts can be
avoided or controlled through the
application of sound forest management
practices.

- Increased wood harvesting can result
in positive impacts on wildlife habitat
and forest productivity.

. Increased wood burning may cause limited
air pollution problems primarily in valleys
and near urban areas

- . Major air pollutants of concern result-
ing from wood burning are particulates
and chemicals.

- Sulphur dioxides, nitrogen oxides, and
hydrocarbon emissions from wood burning
do not appear to pose air pollution
threats.

- Air pollution impacts will be localized
and will vary in severity depending on
such factors as atmospheric conditions,
residential density, and wood burning
techniques.

(6) Resource Availability

Potential supplies of fuelwood in this
country are vast and with proper management
appear capablc of meeting the probable
increases in residential demand for wood

as an energy source




- The existing wood supply is sufficient
to meet very large increases in demand
solely by relying on excess growth and
residues from commerc1al forestry
operations.

- A vast potential also can be realized
through enhanced forest management.

Because the distribution systems for
fuel wood are not fully developed, spot
shortages will occur in some regions.

(7) Balance of Payments

.  Tax credits for wood heating equipment are
not expected to significantly increase the
ratio of imported to domestic sales

- There is substantial excess.plant
capacity in the U.S. for cast iron
stoves; capacity for other types of
equipment can be added in a matter of
months.

- Rigorous safety and performance
standards would exclude many of the
current models of imported units from
tax credit eligibility.

. . Reduced foreign oil imports are‘expected
to outweigh imported wood heating equlpment
in terms of balance of payments

- ° Over the lifetime of a wood stove or
furnace, the dollar value of energy sav-
ings when converted to barrels of oil
will far exceed the initial purchase
price. '

- Thus, even if sales of imported equip-
ment does rise during the next few
years due to a tax credit program, the
reduction in imported oil w1ll soon
catch up.*

. ' . . ¢
For the purpose of this type of policy analysis, DOE assumes that
energy savings anywhere in the U.S., will reduce imported oil
consumption.




(8)

Employment and Social Impacts

. Tax credits will likely have benefits for

low and moderate income persons, especially

in rural areas

Since the first cost of a wood stove
is much cheaper than for any type of
solar heating system, wood heating
equipment tax credits offer low and
moderate income persons access to
energy tax credits that they might
otherwise not be able to gain.

Many low income persons live in rural
areas of the country and are in proximity
to moderate priced or even free supplies
of wood. Tax credits will help make
equipment, the prime cost factor in

this case, more affordable.

. Increase ntilization cf firewood may have

additional social benefits

A recent study by Brookhaven National
Laboratory concluded that greater wood
usage would benefit local economies and
employment primarily by increased demand
for cord wood.

Wood heating offers a degree of inde-
pendence and self reliance desired by
many people in rural areas.

There Are A Large Number of Policy Options and

Alternatives That Need To Be Considered In The

Decision of Whether Or Not To Include Residential

Wood Burning Equipment in the Energy Tax Credit

Program

. Level of incentive

Option 0: ©No tax credit

Option I: Renewable energy source tax
credit (30 percent)

Option II: Conservation tax credit
. (15 percent).



EXHIBIT III
Alternative Policy Options and Suboptions

PRIMARY POLICY EQUIPMENT ELIGIBILITY DATE g%xxg:;;;
P 3UBOPTION
OPTIONS SUBOPTIONS 3UBOPTIO SUBOPTIONS
AIRTIGHT RETROACTIVE TO
l STOVES APRIL 20, 1977 : r
NO TAX RENEWABLE ENERGY NO MANDATORY, SAFETY
CREDIT [~ SOURCE TAX CREDIT IMMEDIATE STANDARDS STANDARDS
30 PERCENT ALL STDVES OTHER
o AITIOT ELIGIBILITY FROM .
JANUARY 01, 1978
sueacriiocn:‘slss;\;mou EFFICIENCY
STANDARDS
15 PERCENT FURNACES AND DELAYED
ROILERS ELGIBILITY
JANUARY 01, 198D
EMISSION
STANDARDS
FIREPLACES

CHIMNEYS




Equipment type

- Suboption A: Airtight stoves only
- Suboption B: All other stoves

- Suboption C: Furnaces and boilers
- Suboption D: Fireplaces

- Suboption E: Chimneys and auxiliary
equipment.

Eligibility date

- Suboption 1: Retroactive to April 20,
1977

~ Suboption 2: Immediate eligibility
' (i.e., January 1, 1979)

-  Suboption 3: Delayed eligibility
(i.e., January 1, 1980)

Safety, efficiency and emissions standards

- Suboption a: No mandatroy federal
standards

- Suboption b: Safety standards
- Suboption c: Efficiency standards
- Suboption d: Emissions standards.

The pros and cons of each of these options and com-
binations of options are presented in detail in
Chapter X.

This Executive Summary has presented the key conclusions
from a comprehensive review of issues influencing whether
or not residential wood burning equipment should be included
in the Energy Tax Act of 1978 tax credit program for indi-
viduals. For a complete discussion of the background
information and analysis, refer to the body of this report
which follows.

10



I. INTRODUCTION

One of the key provisions of the National Energy Act
(NEA) is a program of energy tax credits for individuals
to encourage the purchase and installation of energy con--
servation components and alternate energy equipment for
homes. At the time the NEA was passed by Congress, the
list of qualifying energy conservation components included:

. Insulation

. Storm windows and doors
Weatherstripping
Clock thermostats

. Burners

. Selected furnace modifications

. Meters displaying cost of enexrgy usage.

Although the final version of the NEA limited the
qualifying components to those listed above, earlier ver-
sions contained a number of additional items including
residential wood burning equipment. The effort to provide
tax credits under the NEA for this type of equipment was
formally initiated by Senator McIntyre on October 26, 1977
when he introduced Amendment 1521 to the Energy Tax Bill
HR 5263. Despite strong support by some members of Corngress
for this Amendment, the final version of the bill emerged
without tax credits for residential wood burning equipment.
The Administration did state, however, that a study would
be conducted of this provision and that if the merits war-
ranted, this equipment could be added to the list of quali-
fying components by regulation.?

As a result of an Administrative directive, the
Department of Energy (DOE) was charged with performing a
review and with developing recommendations for the inclu-
sicn or exclusion of wood burning equipment in the tax
credit program.

1 Letter from Stuart Eizenstadt, Assistant to the President, to
Senator McIntyre, October 14, 1978.



This report, prepared for the Department of Energy
by Booz, Allen & Hamilton Inc., summarizes the results of
a study of tax incentives for residential wood burning
equipment. It presents an overview of the major issues
affecting inclusion or exclusion of this equipment in the
NEA ax redit rogram. The report was prepared as a quick
response task within a six week period. Because of these
time constraints, many simplifying assumptions had to be
made in order to provide information in accordance with
the decisionmaking schedule. The report is not meant to
be considered as an exhaustive analysis of any particular
issue area.

The objectives of this study were to:

. Analyze historical sales data for the wood
burning equipment industry

. Estimate energy savings and tax revenue loss
resulting from tax credits for wood burning
equipment

Examine the adequacy of existing equlpnent
safety and performance standards ’

T " Analyze environmental impacts and resource
availability

. Estimate the effects of tax credits on balance
of payments and on employment

. Determine the consumer economics of wood burning
equlpment.

In light of these objectives, the report is divided
into eight chapters, each of which address a particular
" issue related to tax credit status. These chapters are:

. Historical Sales and Market Trends

. 0il Savings Versus Tax Revenue Loss

. Suitability of Performance and Safety Standards
. Environment Impacts

. Resource Availability

. Balance. of Payments Impacts

. Consumer Economics

. Employment and Other Social Impacts.

The report concludes with a chapter on DOE policy options.
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II. HISTORICAL SALES AND MARKET TRENDS '

The wood heating equipment industry in the United States
is over two centuries old. However, after World War I, when
01l and gas displaced wood as the major source of heat for
homes, the industry was left with only a few long-established
firms. Since 1973 and the oil embargo, high prices for oil,
gas and electricity have caused another reversal and sales
of wood stoves have taken off. This in turn has led to a
rapid increase in the number of manufacturers, distributors
and retail dealers. It has also brought increasing attention
to the stove and fireplace industry in terms of investor
interest® and in_terms of government concern over various
trade practices.zr ’

Despite the attention being given to the industry,
very little is actually know about it, primarily bhecause
most of the manufacturers are privately held firms or are
small divisions of large parent corporations. Furthermore,
the major industry associations do not regularly collect
sales data on the major categories of equipment sold.

)

For the purposes of this study a general perspective on
the industry size and growth trends was gained primarily
through telephone interviews with industry associations and
several of the major manufacturers and distributors. This
was supplemented with published data from the Department of
‘Commerce and U.S. International Trade Commission. This chap-
ter will present the findings from our research in four
parts:

. Major types of equipment being sold

. Historical sales data

. Market size and potential

. Equipment price and performance assumptions.

1. "Look Who's Setting the World on Fire," Forbes, November 13, 1978.

2. U.S. International Trade Commission investigation on effects of
imports on .domestic cast iron stove industry, July 1977.

3. Consumer Products Safety Commission investigation on mandatory
safety labheling requirements for wood stoves; in process.

4. Federal Trade Commission preliminary investigation into sales and

marketing practices in the wood and c¢oal burning appliance indus-
try; in process.
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1. MAJOR TYPES OF EQUIPMENT BEING SOLD

This section will briefly describe the three broad lines
of equipment currently available on the market:

. Stoves
. Fireplaces
. Central heating equipment.

Exhibit II-1 describes each type of equipment, their key fea-
tures and typical construction materials.® Summaries of key
equipment features are given below. '

(1) : The Principal Type of Wood Heating Equipment Used
in Homes Are Stoves

. The styles of stoves vary widely from mail-
order cast iron potbelly stoves costing less
" than $50, to imported airtight radiant heaters
capable of heating an entire house and cost-
ing $1,000 or more. :

. The most popular units for home heating are
airtight, thermostatically controlled circu-
lators and cast iron or plate steel radiant
heaters. Generally these units cost between
$300 and $60C, plus installation.

. Franklin stoves, kitchen cooking stoves and
other traditional styles of heaters can also
be used to supply home heating, but the per-
formance and quality varies widely depending
on price and decorative design features.

(2) Fireplaces Are Also Occasionally Used for
Supplemental Heating in Homes

. . Fireplaces fall into three major categories:

- Free standing units costing 35250 to $500

5 There are several well-known publications that give detailed
equipment descriptions: The Woodburners Encyclopedia, J. Shelton
and A. Shapiro, Vermont Crossroads Press, 1976; The Complete Book
of Heating With Wood, Gay, L., Garden Way Publications, 1974.
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EXHIBIT II-1

Major Types of Residential Wood Heating Equipment

Equipment Category

Key Features

Construction Materials

STQVES

Radiant heaters

Airtight circulators

Franklin stoves

. Boxwood, potbelly, cooking

and parlor stoves
FIREPLACLCS

Free standing units

Zero clearance

prefabricated metal units

Masonry units

Accessories

CENTRAL HEATING EQUIPMENT

Boilers

Furnaces

Add on units

Airtight construction;
high efficiency

Rely on natural or
forced convection for
heat transfer; good
efficiency

Traditional style; may
be operated with doors
open or shut

Traditional styling

Rectangular and cone
shaped styles; open

- hearth

Designed for slide in
installation; resembles
& masonry unit; some
units have heat recovery
ducts

Custom built

Grates, doors, screens,
tools

Resemble conventional
heating equipment ex-
cept have a larger fire
chamber for wood; usually
have o0il or gas back-up .
burner.

Resemble conventional
heating equipment ex-
cept have a larger fire
chamber for wood

Convert a conventional
0il or gas furnace to
a dual fuel unit

Mild steel plate or cast
iron; firebrick 1ining

Sheet metal with fire-
brick lining

Cast iron

Cast iron

Sheet steel; often

porcelain enameled

Sheet steel

Brick, stone, or concrete

Varies

Normally cast iron

Sheet metal; often
with cast iron fire
chamber

Sheet metal




- Zero-clearance prefabricated metal fire-
places costing $400 to $600 plus instal-
lation of $500 to $2,000

- Conventional masonry firplaces costing
at least $3,000

. The vast majority of fireplaces are used for
aesthetic purposes or for emergency heating,
but some are also used as the principal heat
-source as well.

(3) The Third Major. Type of Wood Heating Equipment
Are Central Systems

. These systems include:

- Boilers
- Furnaces
- Add-on units

. Often these units have o0il or gas back-up
burners that automatically switch on when
the wood fire dies down

. Prices for these units range from $1000 to

over $5000, plus installation.

2. HISTORICAL SALES DATA

As mentioned earlier there is only limited data on
actual sales of wood stoves, fireplaces and central heating
equipment. Industry sources have estimated that 1978 sales
of wood stoves were in the order of 750,000 units and that
imports may have accounted for somewhere near 50 percent of
this market.

Although a detailed survey of manufacturers was beyond
the scope of this study, it was possible to assemble a
preliminary picture of historical sales, based on:

. Data published by the Department of Commerce
("Current Industrial Reports - Selected Heating
Equipment" - No. MA34N)

6 Andrew 3hapiro, President of the Wood Energy Institute, quoted in
Forbes, WNovember 13, 1978.
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Data assembled by the U.S. International Trade
Commision (Tariff schedule classification
items #653.4900 and #653.5025)

Interviews with selected manufacturers
Discussions with various industry representatives.
Exhibit II-2 summarizes the data available; the major

findings from these data are discussed below.

(1) Total Wood Stove Sales Which Were Approximately
1.} Million Units for 1978 Have Shown a Seven-
Fold Increase Since 1972

e

On a dollar basis, 1978 sales for stoves,
chimneys, accessories and installation was
approximately $1 billion at the retail level.

Aggregate growth was over 50 percent in 1974,
1975 and 1977 but was flat in 1973, 1976 and
1978.

(2) Domestically Produced Stoves Have Shown Steady @
Overall Sales Increase, But Penetration Has
Dropped in Some Market Segments

Domestic production accounts for about «
65 percent of total sales. The total num-

ber of domestic units has risen from 140,000

in 1972 to an estimated 770,000 in 1978.

Domestic production of cast iron stoves has
dropped from a high of 230,000 units in 1975
to 120,000 units in 1978. This part of the
domestic industry is having great difficulty
competing with fabricated units and imports.

By far the strongest part of the domestic
industry is fabricated stoves consisting of
welded mild steel plate radiant heaters and
thermostatically controlled circulator heaters.

. Retail prices for domestically produced cast

iron units range from $200 to $400; fabricated
units typically are $300 to $600.
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EXHIBIT II-2
Historical Production and Shipment Data
For Residential Wood Burning Equipment

(000%s)
STOVES
Domestically Produced 1972 1973 1974 1975 1976 1977 1978
Cast Iron Units (1) 110 140 160 230 120 210 120
Fabricated Units (1,3,4) 20 40 70 230 330 530 600
Not Specified 10 10 10 20 20 50 50
Subtotal 140 190 240 480 470 790 770 .
Imported Units
Europe (2,4) * * * 30 20 40 70
Asia (2,4) * * * 176 150 170 300
Not Specified * * * 80 30 30 10
Subtotal 20 20 80 280 200 240 380
TOTAL STOVES 160 210 340 760 670 1030 1150
FURNACES AND BOILERS (1) * * * * * * 50
FIREPLACES (1
Built-in Masonry * * * * * * 650
Built-in Zero Clearance * * * * * * 650
Free Standing * * * * * * 150
SOURCES:
1. Personal communications with manufacturers and their representatives
2. International Trade Commission
3. Department of Commerce
4. Booz, Allen & Hamilton estimates

* ' Data incomplete or not available




(4)

(5)

Imported Stove Units Are Approaching 35 Percent
of the Total Unit Sales and Are Even More
Dominant in Some Market Segments

. As shown in Exhibit II-2, the total number
of imported units has dramatically risen
from 20,000 in 1972 to 380,000 in 1978.

. Most imported units are cast iron and because
they often can be produced for less than
their American counterparts, they account for
about three-fourths of all cast iron units
sold

. By far the largest portion of imported units
come from Asia, primarily Taiwan

. Imported units represent all price ranges.
Most Asian units fall into the low to medium
range ($50-$300 retail); European units are
primarily in the higher price range (often
$500 and up).

There Are No Official Statistics Available for
Sales of Wood Fired Boilers or Furnaces, But
Industry Sources Have Estimated That Sales for
1978 Were in the 50-65,000 Unit Range

. This portion of the equipment industry
has just begun to become active on a na-
tional scale over the last few years

. Both European and domestically produced
products are marketed throughout the U.S.

Industry Sources Estimated That Sales for All
Types of Fireplaces Were Upwards of 1.5 Million
Units in 1978

. For this industry as well as the stove in-
dustry, there are no regularly gathered
sales statistics

. Sales have apparently doubled since 1972

with zero clearance units showing the
largest increase.
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Of the total 1978 fireplace sales, approxi-
mately 1 million units were installed in new
homes. The balance of sales were replace-
ments and retrofits.

3. MARKET SIZE AND POTENTIAL

Although the Bureau of Census housing surveys do collect
statistics on the number of homes using wood as a primary
fuel, there is no count on the number of homes using wood
stoves, fireplaces or furnaces for supplemental heating.
Despite the lack of precise wood usage figures, it was pos-
sible to make order-of-magnitude estimates for the current
and potential usage of residential wood heating equipment.

(1) Based on Historical Sales Data, Upwards of Five
Million Wood Stoves and Wood Fired Central Heating
Systems Have Been Sold Over the Last Ten Years

. Census data indicate that approximately one
million homes used wood as a primary fuel in
1976. '

. Using sales-statistics, upwards of three mil-
lion homes may be using wood for a signifi-
cant amount of supplemental heat

. At an average of four cords per house annual
wcod consumption, four million homes using
wood fuel, and 2.5 barrels of o0il per cord,
the annual residential wood fuel usage in the
U.S. is approximately 0.2 gquads.

(2) A Preliminary Upper Limit on the Potential for
Residential Wood Usage Appears to be in the
Range of Ten to Fifteen Million Homes

. Out of a total of 70 miliion year-round
dwelling units, over 20 million are classi-
fied as in rural areas according to the
Census of Housing
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Of these 20 million rural dwelling units,
a preliminary analysis indicated that
between 10 and 15 million were in states
with significant timber resources.

(3) Of the Total Potential Replacement Market for
01l and Gas Heating Equipment It Is Unlikely
That Wood-Fired Boilers and Furnaces Will
Penetrate By More Than 10 Percent in the Next
Seven Years

. Current annual replacements of oil- and gas-
fired heating equipment is approximately
1.5 million units per year

. Sales of wood-fired boilers and furnaces
were only about 50,000 units in 1978 and
this was split between new and existing
housing.

4, EQUIFMENT PRICE AND PERFORMANCE ASSUMPTIONS

For the purposes of performing the analyses in this
report, it was necessary to establish characteristic price
and performance levels for the equipment being considered
for tax credit eligibility. Based on extensive discussions
with equipment manufacturers, dealers and installers average
equipment prices, installed chimney costs, and equipment
lifetimes were derived. Efficiencies were based on the
latest test results from Auburn University for generic types
of equipment. .

These results are given in Exhibit II-3.
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ITII. EQUIVALENT OIL SAVINGS VERSUS TAX REVENUE LOSS

One of the major objectives of the Energy Tax Act of
1978 was to promote the purchase and installation of energy
saving devices. In order to determine which devices should
be eligible for tax credits, an assessment of the cost
effectiveness of the incentive in each case is essential.
This chapter summarizes an analysis of specific costs and
benefits for one type of device under consideration, wood
burning stoves and related wood heating equipment.

The tax credit options proposed for residential wood
burning equipment can be evaluated using a number of benefit/
cost approaches. For this study, the measure of cost effec-
tiveness for the tax credits was chosen to be the government
cost per barrel of o0il displaced. For this analysis, govern-
ment cost is defined as the lost tax revenues resulting from
tax credits claimed on individual income tax returns. Lost
sales tax and other revenues from reduced oil sales and ad-
ministrative costs of the tax credit program are not included
in the government cost estimate. In addition, the government
cost is not intended to reflect the cost to society. In
fact, taxes are not social costs, but rather, income trans-
fers and, therefore, not factors in social benefit/cost anal-
yses. Taxes are costs to some individuals but equivalent
benefits to others and, therefore, do not reflect costs to
society as a whole.

The equivalent oil displacement is the expected energy
conservation effect (converted to equivalent barrels of oil)
resulting from increased equipment sales over that which
would have occurred without the tax credits. Conventional
fuels displaced will generally include o0il, natural gas,
and electricity. The level of displacement in each case
will depend on the specific application, economics, and
geographic region.

The definition of cost effectiveness used in this study,
then, 1s fairly restrictive. Booz, Allen has not attempted
to undertake a complete benefit/cost analysis. For example,
private sector or consumer economics are not considered.

The capital cost of the wooud burning cquipment to the con-
sumer serves only as a basis for calculating tax revenue
losses. Furthermore, the capital cost of wood burning equip-
ment is only part of the total cost of wood energy. The
annual wood fuel expenditure is much greater than the
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annualized wood burning equipment capital cost. A complete
private benefit/cost or financial analysis would incorporate
all of the capital, operating, fuel, and maintenance expen-
ditures over the life of the equipment. Tax credits would
essentially reduce life cycle costs by reducing annualized
capital costs.

A complete public benefit/cost analysis would include,
in addition to the private benefits and costs, social bene-
fits and costs including employment, environmental, foreign
trade, national security (embargo protection), and other
impacts. :

Such analyses require time and resources beyond those
available for this task. The methodology chosen, however,
is often used in energy policy analysis and was considered
appropriate for this task.! Since wood burning equipment
sales and tax revenue losses occur over time, dollar wvalues
are discounted to the present in this analysis to reflect
the time value of money.

This chapter is divided into four parts:

. Discussion of the various policy options for wood
burning equipment

. Projections of the sales of wood burning equip-
ment with and without tax credits

. Methodology for estimating equivalent oil savings
and tax revenue losses induced by the tax credit

. Analysis of the equivalent oil savings, tax reve=
nue losses, and cost effectiveness of the tax
credit.

1 For example, see "President Carter's Energy Proposals: A Perspec-

tive," Congressional Budget Office Staff Working Paper, June 1977.
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1. DOE POLICY OPTIONS

There are several policy option combinations for wood
burning equipment under consideration by DOE. The various
policy options defined concern the level of the incentive,
the type of equipment to which the incentive applies, the
date of eligibility, and the safety, efficiency, and emis-
sions standards for the equipment. The specific major
policy options regarding incentive levels may be summarized
as follows:

Option 0: No tax credit

Option I: Renewable energy source tax credit
(30 percent of the initial purchase
price)

Option II: Conservation tax credit (15 percent)
. of the initial purchase price).

The major suboptions include the following:
Equipment type:
- A: Airtight stoves only
- B: All other stoves
- C: Furnaces and boilers
- D: Fireplaces
- E: Chimneys and auxiliary equipment.
Eligibility date:
- 1l: Retroactive to April 20, 1977

- 2: Immediate eligibility (i.e., January 1,
1979)

- . 3: Delayed eligibility (i.e., January 1,
1980). '

Safety, efficiency and emissions standards:

No standards

Safety standards
Efficiency standards
Emissions standards.

00w

For the purpose of comparing policy options, the
equivalent oil savings and tax revenue losses were computed
for both renewable energy and conservation tax credits (Op-
tions I and II) and for each type of equipment (Suboptions A,
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B, C, b, and E). However, because of the large number of
possible option combinations, immediate eligibility was as-
sumed with no safety, efficiency, or emissions standards
(Suboptions 2 and a).

In order to assess the impact of immediate eligibility
requirements, separate comparison computations were made for
both the retroactive and delayed eligibility suboptions
(Suboptions 1 and 3). 1In both cases, the renewable energy
source tax credit (Option I) was applied to airtight stoves
and furnaces only (Suboptions A+C).

2. SALES PROJECTIONS FOR WOOD BURNING EQUIPMENT

In order to determine the equivalent oil savings and
tax revenue losses resulting from a tax credit, wood burnf
ing equipment sales must be projected. At the timg of this
study, sales projections for residential wood burning stoves
with and without tax credits were available from three
sources:

. The Senate-House Joint Tax Committee
. The Wood Stove Industry
. The Department of Energy.

These projections are summarized in Exhibit III-1. 1In each
case, the sales projections included airtight, high effi-
ciency stoves only, under the assumption that less efficient
stoves would not qualify for the tax credit.

(1) The Senate Projections Were Based on Data
Developed By Wood Energy Institute (WEI)

. The projections were developed in support of
Senator McIntyvre's Amendment (No. 1521) to
the Energy Tax Bill (HR 5263).

. Total sales with the tax credit from 1978 to
1985 were estimated at 3.9 million units.
Incremental sales due to the tax credit during
this period were 605,000 units.

) At the time of the amendment, a 20 percent
tax credit was proposed for conservation de-
vices; this percentage was assumed for
projecting the potential increase in sales
each year due to the tax credit.



EXHIBIT ITII-1
Wood Stove Sales Projections

(Thousands)
SENATE PROJECTIONS INDUSTRY PROJECTIONS DQE/P&E PROJECTIONS
WITHOUT WITH TAX INCREMENTAL WITHOUT WITH TAX INCREMENTAL WITHOUT WITH TAX INCREMENTAL
TAX CREDIT CREDIT! SALES TAX CREDIT CREDIT! SALES TAX CREDIT CREDIT! SALES
(UNITS) (UNITS) (UNITS) (UNITS) “(UNITS) (UNITS) (UNITS) (UNITS) (UNITS)
1578 - N/A 475 - 475 €00 125 217 239 22
1979 N/A 550 - 550 800 250 243 267 24
1980 560 590 30 550 860 300 270 297 27
1981 500 550 50 500 800 300 297 327 30
1982 350 425 75 450 700 250 323 355 32
1983 300 400 100 400 600 200 358 394 36
1984 300 450 150 400 600 200 376 414 38
1985 275 475 200 400 600 200 403 443 40
1978-1925 2285 3915 605 3735 5560 1825 2487 2736 249

' ASSUMED 20 PERCENT TAX CREDIT'




EXHIBIT II-3

Wood Burning Equipment Prices and Performance Assumptions

: Average Average Cords Equivalent
Initial Equipment Installed Annual of Wood Barrels of Equipment
Type of Equipment Cost! Chimney Cost | Efficiency | Consumed/Yr. | 0il Saved/Yr. Lifetime Yrs.
Airtight stoves $ 500 $ 300 50% 4 10 20
A1l other types 300 300 25% 4. 5 15
of stoves
Furnaces and boilers 2000 500 50% 8 20 20
Built-in fireplaces 1000 1060 20% 1 1 20
Notes:
1. Prices are based on manufacturer retail price lists, discussions with industry experts, and discussions with
retail dealers.
2. Escalation rates of 6 percent per year (current dollars) were assumed for 1980 through 1985 for tax revenue
loss calculations in Chapter III.
3. Heating value of wood fuel assumed to be 20 million Btu/cord.
4. Equivalent barrels of oil saved based on 140,000 Btu/gal. and 70 percent oil burner efficiency.

5. Example calculation of o0il savings: 4 cords/house x 20 million Btu/cord X 50% wood combustion efficiency—
140,000 Btu/gal.+ 70% oil burner efficiency <+ 42 gal/bbl = 10 bbl/house.

6. Average cord usage derived from published surveys of cord wood consumption in three New England states.
Cord wood usage is believed to be fairly similar in other regions but the stove or furnace would supply a
higher portion of a home's heating requirements in warmer areas.



Equipment prices were based on the installed
cost of a typical wood stove (including a
chimney). The 1978 price was $655 which was
assumed by WEI to escalate at an increasing
rate through 1981, then at a decreasing rate
through 1985. The annual percentage increase
in prices varied from a low of 6 percent to a
high of 18 percent.

(2) The Wood Stove Industry Projections Were Developed
By John Lynn, President of Fisher Stoves :

The projections referred to high quality
residential airtight wood stoves.

Total sales with the tax credit from 1978 to
1985 were projected to be 5.6 million units

-

with incremental sales of 1.8 million units

A 20 percent tax credit in effect through
1985 was assumed for projecting the potential
increase in sales each year due to the tax
credit.

The installed cost of a high quality airtight
wood stove was estimated at $800 (including

a metal chimney) and was assumed to escalate
at 6 percent annually.

(3) The Department of Energy (DOE) Projections Were

Developed By the Office_of Policy and Evaluation (P&E)

Total sales with the tax credit for the
eight-year period were estimated at 2.7 mil-
lion units;. incremental sales were 219,000 -
units.

A 20 percent tax credit in effect through
1985 was assumed.

An assumed price elasticity of demand of 0.5
was the basis for estimating the potential
increase in sales due to the tax credit.

The cost per wood stove was assumed to be
$424 in 1978 and was assumed by DOE to esca-
late at 6 percent annually. This cost per
stove excluded chimneys which were defined
as ineligible.
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(4) The Potential Increase in Sales Each Year Due

to the Tax Credit Varies Significantly Among

the Three Projections

Sales projections with and without the tax credit
are summarized in Exhibit III-1. Incremental sales
vary among these estimates as a result of both'the
base sales projections and the presumed effect}vengss
of the credit. A discussion of these factors is given

below.

The base sales projections vary among the
three projections

- The Senate annual base sales estimates
(i.e., without tax credits) decrease
from 560,000 units in 1980 to 275,000
units in 1985.

- The industry base sales estimates
without the tax credit show an in-
crease in annual sales to 560,000 in
1980 declining to 400,000 from 1983
throcugh 1985.

- The DOE base sales estimates presume an
increase of more than 25,000 units
annually from a low of 217,000 units in
1978 to a high of 403,000 units in 1985
without the tax credit.

The DOE estimates assumed a price elasticity
of demand of 0.5 1In this case, a 20 percent
tax credit causes an increase in the number

of units sold of 10 percent.

The industry estimates indicate a much
greater degree of responsiveness to the tax
credit. A 20 percent tax credit is presumed
to cause an average increase in the number
of units sold of nearly 50 percent. This
implies a price elasticity of demand of 2.5.
Elasticity assumptions were not stated ex-
plicitly, however.

The Senate estimates imply an increasing
price elasticity of demand over time. In
1980, for example, the 20 percent tax credit
causes a 5 percent increase in unit sales.
By 1985, the incremental unit sales have
risen to more than 70 percent of the sales
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estimate without the tax credit. This im-
plies a price elasticity of demand in 1980
of 0.25 increasing to 3.5 by 1985. Again,
elasticity assumptions were not stated ex-

plicitly.

The direct estimation of price elasticities
of demand for wood stoves requires far more
detailed historical sales and price data

than is currently available. Demand studies
for other durable goods, however, indicate a
range between 0.5 and 1.0 for short-run elas-
ticities and well over 2.0 in some cases for
long-run elasticities.? By comparison, non-
durable goods show much less sensitivity to
price in both the short- and the long-run.

In addition, however, aggregate demand for
energy studies estimate slightly lower elas-
ticity factors. These studies indicate short-
run elasticities in the range of 0.3 to 0.5
and long-run elasticities between 0.7 to 1.1.3°
However, since the aggregate demand for energy
is presumably less responsive to price than
the demand for specific fuels, both long-run
and short-run elasticity factors for specific
fuels are expected to be somewhat higher than
the aggregate estimates. In other words,
price has a greater impact on the demand for
oil, natural gas, or fuelwood—especially in

the case of home heating—than it has on the

demand for energy in general. Consequently,

_the three estimates presented provide a wide

but reasonable range of estimates for the
effect of a tax credit on unit sales. -

Booz, Allen Sales Projections Were Made For Wood

Burning Stoves and Other Related Heating Equipment

Previous studies of the effect of tax credits on

wood burning equipment sales considered only airtight,

For example, see Houthakker and Taylor, Consumer Demand in the
United States, 1970.

Pindyck,‘Robert S., "The Characteristics of the Demand for
Energy," unpublished paper, May 1978.
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high efficiency, wood burning stoves. In this analysis
various kinds of wood burning equipment are examined.
Base sales projections for each type of wood burning
equipment are given in Exhibit III-2.

The following methodology was employed to estimate
base and incremental sales through 1985:

. Historical sales data were obtained for air-
tight stoves, all other stoves, furnaces, and
fireplaces. .

. Based on extrapolations of historical sales
trends and on discussions with industry
associations and manufacturers, base sales
projections were made thrcugh 1985 (i.e.
sales without tax credits).

. A price elasticity of demand of 1.0 was assumed
in order to calculate the additional sales induced
by the tax credit.

. Based on the previous studies of wood stove tax
credits, related demand studies for durable goods
and aggregate energy, and conversations with in-
dustry representatives, a unitary elasticity of
demand was considered a reasonable estimate.

. The demand elasticity factor was assumed to apply
to the stove, furnace, or fireplace unit only.
The eligibility of tax credits for chimney instal-
lations was assumed to impact tax revenue losses
but not unit sales. In effect, a demand elas-
ticity factor for chimneys of zero was assumed.

. In some cases—perhaps 25 to 50 percent—additional
capital expenditures for chimney installations may
be required. Since a chimney can increase the
capital cost of the equipment by 25 to 50 percent,
the eligibility of chimneys for tax credits may
substantially reduce life cycle costs resulting -
in increased sales. However, the degree of re-
sponsiveness is uncertain and a complete life
cycle cost or benefit/cost analysis is beyond
the scope of this report.

. Although additional sales induced by the tax credit
are assumed to cease after 1985, further sales may
continue as an indirect result of the tax credit



EXHIBIT iII—Z . '
BA&H Base Sales Projections Through 1985 For Residential Wood Burning Equipment
(Thousands of Units)

ATl | Total Resid.
Efficient Other ' Wood Burn
Year Stoves Stoves Furnaces Fireplaces Equipment
1979 600 600 50 700 1,950
1980 600 600 50 700 : 1,950
1981 600 600 100 700 2,000
1982 600 600 100 700 2,000
1683 700 600 100 700 2,000
1984 700 500 150 700 2,050
1985 700 500 150 700 2,050
TOTAL 4,500 4,000 700 4,900 14,100
Less units in .
vacation homes 500 (10%) 600 (14%) 0 1,000 (20%) 2,100
Net units in |
primary homes 4,000 3,400 700 3,900 12,000
Notes:
1 Sales projections are for wood burning equipment installed in privately owned, single

family residences.

Sales trends are based on extrapolations of historical sales trends and on discussions with
industry associations and manufacturers.

Since there are no government statistics on the amount of wood burning equipment installed
in vacation homes, order-of-magnitude estimates for this were made based on discussions with
several large wood stove and fireplace manufacturers.



through a demonstration effect. Consequently, in-

creased sales due to the tax credit may be even
greater.

. Projections were made for both the 15 percent con-
servation and the 30 percent renewable energy source
tax credit for each type of wood burning equipment.

3. METHODOLOGY FOR COMPUTING EQUIVALENT OIL SAVINGS AND
TAX REVENUE LOSSES FOR WOOD BURNING EQUIPMENT

The types of wood burning and related equipment
considered in this analysis include the following:

. Airtight stoves
. All other stoves
. Furnaces and boilers
Fireplaces
. Chimneys and auxiliary equipment.

For each equipment type, equivalent oil savings for the
incremental sales of wood burning equipment due to the
tax credits were calculated over their expected life.
Consequently, some positive savings will occur through
2005. Since the tax credit is in effect only through
1985, tax revenue losses were computed through 1985.

(1) Several Assumptions Were Necessary to Estimate
Equivalent 0il Savings and Tax Revenue Losses

. Airtight stoves with an average cost of $500
are assumed to have an expected life of 20A
years and displace 10 bbl. of oil annually*®

. All other stoves with an average cost of only
$300 are assumed to have a l5-year expected
life and displace 5 bbl. of oil annually

. Furnaces cost approximately $2,000, last 20
years, and save 20 bbl. of ©0il annually

4 The assumed oil savings per unit is based on an average of 20 mil-
lion Btu's per cord of firewood, and a combustion efficiency of
50 percent for the wood burning equipment.
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. Fireplaces have a 20-year expected life,
displace only 1 bbl. of oil annually and
cost $1,000 on average

. The installed chimney cost for airtight and
all other wood stoves is $300. For furnaces,
the cost is $500, and for fireplaces $1,000

. 0il prices were assumed to be $14 per bbl. in
1979 escalating at 10 percent annually

. A discount rate of 10 percent was used in
accordance with the Office of Management and
Budget (OMB) policy.

Wood burning equipment prices, combustion efficiencies,
fuel usage, and unit o0il savings are summarized in Ex-
hibit II-3. (Chapter II)

(2)

Based On These Assumptions, Equivalent 0il Savings
Through 2004 and Tax Revenue Losses Through 1985
Were Calculated

. Estimates were made for each equipment type
shown above assuming both a 15 percent con-
servation tax credit and a 30 percent renew-
able energy source tax credit.

. The incremental sales induced by the tax
credit were used to compute savings in bbl.
0il equivalent per year over a 15 to 20 year
period depending on the type of equipment.

. Tax revenue losses were calculated at 15 and
30 percent of the total dollar sales (i.e.,
base plus incremental) through 1985 for the
conservation and renewable energy source tax
Ccredits, respectively. An example calculation
of the annual oil savings and tax revenue loss
are given in Exhibit III-3.

. The total tax or cumulative revenue losses,
equivalent oil displacement, and tax revenue
loss per bbl. are presented in Exhibit III-4.

. Equipment suboptions were prioritized on the
basis of their contribution to equivalent
0il savings, then added cumulatively in Ex-
hibit III-5 to obtain cumulative estimates
of the combined equipment suboptions. Tax
revenue losses per bbl. of o0il, then, are

ITI-10



EXHIBIT III-3
Example Calculation of Annual Equivalent 0Oil Savings and Tax Revenue Loss
-For Airtight Wood Stoves Only, 15% Tax Credit Level, 1979 Eligibility-

Equivalent 011 Savings Tax Revenue Loss

Units in Annual Annual Base Total Annual Price

Place in Incremental Savings Annual Davs 0il Sales to Tax Credit Sales With 1979 Multiplier Tax Tax Revenue

Primary x Demand X Per = Savings + —Y-‘r(— = Savings Primary Homes x Multinli = Tax Credit x Price/ x (@ 6% ‘x Credit = Loss

Homes Factor Stove {Million Per Day (Miltions ruttipiter {Millions Unit Increase/ Level  Undiscounted
Year (Millions) . {bb1/¥r) bb1) (bb1/Day) of Units) of Units) ($) Yr) (%) ($ Million)
1979 0.5 0.15 10 .7 365 2,100 0.5 1.15 .575 500 1.0 15% 43
1980 } 1.0 1.5 4,100 0.5 .575 1.06 46
1981 1.5 2.2 6,200 0.5 .575 1.124 48
1982 2.0 3.0 8,200 0.5 .575 1.19 51
1983 2.6 3.9 10,700 0.6 .690 1.262 64
1984 3.3 4.9 13,600 0.7 .805 1.338 80
1985 4.0 6.0 16,300 0.7 .805 1.419 85
| 1 A

1999 3.5 5.3 14,400
2000 3.0 4.5 12,300
2001 2.5 3.8 10,300
2002 2.0 3.0 8,200
2003 1.4 2.1 5,800
2004 0.7 Y y 1.1 2,900
TGTAL - —_ — 120 — — 4.0 — 4.6 — — — 417

NOTES: 1. See Exhibit ITI-5 footnotes for the asswiptions used to calculate the value in this cxhibit.
2. Equivalent oil savings and tax revenue loss for other wood hurning equipment suboptiors were calculated in a similar manncr to this.
Assumptions for units sold, incremental demand factor, annual savings per stove, equipment Lifetime, unit price, and tax credit rate were
varied as discussed in the text. .




EXHIBIT III-4
0il Savings Versus Tax Revenue Loss For Wood Burning Equipment

Equivalent 0il Present Value Present Value
Tax Savings for the Tax Revenue of Tax of Tax Revenue
Credit Incremental Saies Loss Revenue Loss Loss Per bbl.
Equipment Level Through 2004 1979-1985 1979-1985 0i1 Saved
Suboption | (percent) (million bb1.) | ($ million) “($ million) (%)
Airtight
Stoves 30 240 944 689 2.87
15 120 417 304 2.53
Furnaces 30 80 650 ' 477 | 5.96
15 40 290 212 5.30
A1l Other ,
Stoves 30 75 479 350 4.67
15 38 212 ‘ 155 4.08
Fireplaces 30 24 1851 1351 v 56.29
15 12 817 596 49,67

NOTE: See Exhibit IIT-5 Footnotes for the assumptions used to calculate the values in this Exhibit.



EXHIBIT I1I-5
0Oil Savings Versus Tax Revenue Loss For Selected DOE Policy Option Combinations

BASE 1HCREMENTAL PRESENT VALUE PRESENT VALUT
SALES WCRENERTAL | EQUIVALENT O1L ToTAL TAX REVERUE OF CJMULATIVE TAX | OF TAX REVENUE LOSS
1979-1985 SALES SAVINES THIQUGH SALES 105§ REVERUE LCSS PER BOL. OIL
CoDE POLICY OPTIONS NIL WiiTS | oWl UANS b 2005 (WIL. BBL; | MEL. winTS | 1979-1985 (smiL.) | 1975-1985 (smiL.) SAVED {$/0BL)
1.A.2.a SOLAR TAX CREDIT FOR AIRTIGHT 4.0 1.2 5 ) ,
STOVES OHLY ’ : 240 5.2 944 689 2.07
1L.AYC.2.a SOLAR TAX CREDIT FOR AIRTIGHT a7 14
STOVES AND FURNACES 20 6.1 1,597 1,166 3.6
1.AWC.2.a SOLAR TAX CKEDIT FOR ALL STOVES 8.1 .4 395
AID FURNACES “f 39 108 2.076 1.516 3.8
LABACH0.2.a | SOLAR TAX CHEDIT FOR ALL STOVES. 12.0 1.6 ; 2
FURNACES, AND FIREPLACES e 18- 3.9 2.867 6.84
1.AYBeCHDIE.2.a] SOLAR TAX CREDIT FOR ALI STOVES, 12.0 1.6 5
FURNACES. FIREPLACES, AUD CHIMIEYS ne 15.6 8.967 5,101 2.7
1.A2.a CONSERVAT 1611 TAX CREDIT FOR 4.0 06
AIRTAGHT STOVES ONLY 120 a6 w 308 2.5
1.AC. 2.0 CONSERVAT[ON TAX CREDIT FOR a7 0.7 5 )
RIRTIGHT STOVES AND FURNACES 160 34 707 516 3.23
HLABIC. 2.0 CONSERVAT 0N TAX CREDIT FOR ALL 8.1 12 .
STOVES AND FURNACES 198 93 919 671 3.39
U1L.A*BCHD.2.5° | CONSCRVATION TAX CREDIT FOR ALL 12.0 13 3 ; )
STOVES, FURNACES. AND FIREPLACES 2 13.8 1.736 1,267 6.03
L1 ABACHDIE. 2. a | CONSERVATIOR TAX CREDIT FOR ALL 12.0 1.8 3
STOVES, FURNACES, FIREPLACES, 2o 13-4 3370 2.460 .
AND CHIMNEYS
i.AC. 1. RETROACTIVE SOLAR TAX CREOIT FOR 5.5 14 3 76
AIRTIGHT STOVES AD FURNACES 20 6.9 e 1312 a.10
1.AC. 3.0 DELAYED SOLAR TAX CREDIT FOR 4.0 1.2 5 ; .
AIRTIGHT STOVES AND FURNACES 280 52 4 1,007 3.1
INSULATION TAX CREDIT COMPARISON 16.0 "y 550 238 2.800 2.100 22
SOLAR HOME TAX CREDIT COMPARISON 0.5 0.3 23 0.8 379 262 11.28

FOOTNOTES:
1. Solar (i.e.. revewable energy source) tax credizs of 30 percent of initial cost or conservation tax credits on 15 percent

assuwed as noted. Tax credit eligibility perind of January 1, 197§ through Lecember 1, 1985 assumed except as noted. o
safety, efficiency, or emission standards assumad.
2. Assumed equipment prices for 1979 are:
Efficient stoves $500 (Chiuney $300)
Central furnaces énd boilers $2,000 (Chimney $500)
A1 other stoves $300 (Chianey 3300
Fireplaces $1,000 (Chimaey $1.000},

3. Equipment prices assumed to escalate at 6 percent per ycar.
4. lIncrementa) sales increases based on demand elasticitv factor of 1.0.
5. Ingremental oil savings based on: . . "
. Efficient stoves save 10 BBL/yr over 20-yr lifetime (based on 2u million Bllf/cord, 4 cords/yr ord 503 wood conbustion efficiency).
Furnaces save BBL/yr over 20-yr lifetime {based on 8 co-ds/yr and 502 efficiency). o
A} other stoves save an average of 5 BBL/ye over 15-yr lifetime(based on 4 cords/yr and 25% ettliciency;. .
Fireplaces save only 1 BBL/yr aver 20-yr lifetime because enecgy efficiency is novmally low and wast wood is bucned far
aecthetic purposes (based on | cord/yr and 20% efficienty).
6. Present value calculations based an 10 percent nominal discount raie.
7. Insulation and solar home tax credit comparison based on “Fresiden: Carter's Energy Proposais: A Berspective,” Congressional

Budqet Office Staff Working Paper, June 1977. (lote that th2 oil savings and revenue loss estimates were based on a tax credit
eligibility period of 1977-1989 and on slightly different tax ceedit percentages.

8. Base sales projections for stoves, furnaces and fireplacos are Booz, Allen estimaces based on conversations with goverament and
industry sources. The figures inciude unly equipment installed in primary residences. Sales to v.cation homes are excluded.

9. Period of tax credit availability and tax reverue loss assuned to be January 1, 1979 to December 3 , 1965, ahien the NEA tax credit
program ends, except as noted. i




weighted averages for the policy option com-
binations.

Retroactive and delayed eligibility were com-
pared to the immediate eligibility suboption
assumed throughout the analysis by increasing
or decreasing the equivalent o0il savings and
tax revenue losses in accordance with his-
torical and projected sales estimates.

. Equivalent oil savings and tax revenue losses
due to insulation and solar home tax credits
were developed in the Congressional Budget
Office (CBO) study.’? They are also presented
in Exhibit III-5 for the purpose of compari-
son.

Exhibit III-5 is essentially built from
Exhibit III-4. The calculation procedures for the
values in both exhibits are best understood through
sample calculations:

. For furnaces, a 30 percent tax credit re-
sults in a 30 percent increase in sales
based on the unitary elasticity assumption.
Since base sales from 1979 through 1985 are
700,000 units, additional sales amount to
30 percent of 700,000 or 210,000 units. In
Exhibit III-5, the 700,000 units are added
to the base sales for airtight stoves
(column 1) to obtain the 4.7 million unit
total for the airtight stoves and furnaces
policy option combination. Similarly, the
additional or incremental sales for furnaces
are added to those for airtight stoves to
obtain the 1.4 million unit total in row 2
of column 2.

. Over a 20-year life each furnace will dis-
place 20 bbl per year for a total of
400 bbl. The 210,000 additional units,
then, will displace approximately 80 million
bbl over their lifetime. In Exhibit III-4,

"President Carter's Energy Proposals: A Perspective," Congres-
sional Budcet Office Staff Working Paper, June 1977.
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this is shown in column 2 for the 30 percent
tax credit on furnaces (row 3). 1In

Exhibit III-5, the 80 million bbl is added
to the 240 million bbl for airtight stoves
to obtain the 320 million bbl for the air-
tight stove and furnace combination

(column 3).

Base sales without the tax credit plus
incremental sales due to the tax credit
are shown in column 4 of Exhibit III-5 as
total sales.

Tax revenue losses for furnaces require the
valuation of annual unit sales based on an
assumed price of $2,000 escalated at 6 per-
cent annually. The sum of the annual total
dollar sales through 1985 are then multi-
plied by the 30 percent tax credit to obtain
the $650 million tax revenue loss for fur-
naces in column 3 of Exhibit III-4. In
Exhibit III-5, the tax revenue loss for
furnaces is added to that for airtight
stoves to obtain the $1,597 million total
for the airtight stove and furnace policy
option combination (column 5).

The present value of the tax revenue loss
for furnaces and the airtight stoves and
furnaces combinaticn is computed in
column 4 of Exhibit III-4 and column 6

of Exhibit III-5, respectively.

The present value of the tax revenue loss
per bbl oil saved for furnaces is simply
the ratio of column 4 to column 2 in
Exhibit III-4 (column 5). In Exhibit III-5,
the corresponding present value for the
airtight stove and furnace combination
(column 7) is the ratio of column 6 to
column 3. In this case, the government
cost per bbl is a weighted average value
for the policy option combination.
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4. ANALYSIS OF EQUIVALENT OIL SAVINGS AND TAX REVENUE
- LOSSES

The results of the analysis in terms of incremental
equipment sales, incremental oil savings, tax revenue loss,
and equivalent government cost per barrel are tabulated in
Exhibit III-5. Based on this data, a number of conclusions
can be drawn. :

(1) The Equivalent 0il Savings That Can Be Expected
From Wood Burning Equipment Tax Credits Depend
On the Level of the Incentive and the Equipment
Suboptions Eligible

If all equipment suboptions are assumed
eligible for the tax credit, nearly 420
million bbl o0il could be displaced by 2005.
This translates into 43,000 bbl per day
over the 27-year period.

It should be noted that most of the incre-
mental o0il savings is attributable to high
efficiency, airtight stoves under both the
15 and 30 percent tax credit assumpticns.
For example, assuming a 30 percent tax
credit, airtight stoves contribute 240
million bbl; furnaces 80 million bbl; all
other stoves 75 million bbl; and fireplaces
24 million bbl in additional savings.

(2) The Cumulative Tax Revenue Losses Through 1985
Increase Significantly As Additional Equipment
Types Are Assumed Eligible

Assuming renewable energy tax credits are
available for wood heating equipment, total
revenue loss for high efficiency stoves
only is $700 million. Revenue losses in-
crease by another $500 million for furnaces,
another $350 million for other stoves and
$1,350 million for fireplaces. If chimneys
are included as eligible for tax credits,
the revenue loss for each item of equipment
increases by another 50 to 100 percent.

Even assuming only a 15 percent tax credit
for airtight stoves alone, a significantly



(3)

greater revenue loss results compared to solar
heating equipment tax crefdits, based on a Con-
gressional Budget Office (CBO) study.. The
present value tax revenue loss for solar heat-
ing equipment is approximately $260 million
(based on tax credits set at 40 percent of

the first $1,000 plus 25 percent of the next
$6,400). By comparison, the present value tax
revenue loss for airtight stoves under a 15
percent tax credit assumption if $417 million.

. Wood heating equipment tax credits where eli-
gibility is limited to high efficiency stoves
and furnaces, without chimneys, result in a
somewhat lower aggregate revenue loss than do
insulation tax credits. Based on the CBO
study, insulation tax credits result in about
$2.1 billion of Federal tax revenue loss.
However, if all types of stoves and/or fire-
places are eligible, tax revenue losses are
greatly increased.

Tax Revenue Loss Per Bbl. 0il Saved for Most
Residential Wood Burning Equipment Policy Options
Is lLower Than for Solar Heating Tax Credits But
Higher Than Insulation Tax Credits

. The final column in Exhibit III-5 indicates
that most wood burning equipment policy op-
tions result in a cost per barrel of between
$3 and $6. Solar heating equipment tax
credits have a cost per barrel of over $11
while insulation tax credits have a cost of
about $2.50/bbl.

. It should be noted that each of the cost per
bbl. values in Exhibit III-5 are weighted
average values for the policy option combi-
nations. However, some individual equipment
suboptions have a much higher cost per bbl.
than the weighted average. For example,
fireplaces result in 24 million bbl. oil
saved under a 30 percent tax credit for a
tax revenue loss of nearly $1.4 billion.
This represents a government cost per bbl.
of $56. (see Exhibit III-4).
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. Since chimneys raise the installed cost for
stoves and other items of equipment by 25 to
100 percent without increasing oil savings,
the equivalent government revenue lost per
barrel of o0il saved is increased by 50 to 75
percent. In addition, if fireplaces with
chimneys are included, the marginal cost per
barrel is over $110, ten times the cost per
bbl. for solar home tax credits. It is recog-
nized that the potential sales impact of
chimney eligibility may influence these re-
sults. Both equipment 0il savings and tax
revenue losses would be affected as previ-
ously indicated. The extent of these influ-
ences is uncertain, however, and their deter-
mination would require an expenditure of time
and resources beyond the scope of this task.

(4) Conservation Tax Credits (15 Percent) for Wood
Burning Equipment Reduces Both the 0Oil Savings
and Tax Revenue By About 50 Percent Compared to
Renewable Energy Tax Credits (30 Percent).
However, the Efficiency of the Tax Credits in
Terms of Revenue Loss Per Barrel of 0Oil Saved Is
Slightly Improved

For comparative purposes, the incremental oil
savings and tax revenue loss were computed for each
equipment suboption assuming conservation tax credits
for residential wood burning equipment. All other
assumptions including elasticity of demand and equip-
ment prices remained unchanged. The result of the
computation was an almost equal drop in oil savings
and tax revenue loss, both to a level of about one-half
that for renewable energy source tax credits. The cost
per barrel for this option was about 10 percent lower
than for renewable energy source tax credits.

(5) The Retroactive Tax Credit Eligibility and Delayed
Eligibility Options Affect Equivalent Oil Savings,
Revenue Loss and Government Cost Per Barrel By Less
Than 15 Percent

For comparative purposes, oil savings and tax
revenue loss were also computed for both retroactive
tax credits to April 20, 1977 and for delayed tax
credits to January 1, 1980. Exhibit III-5 shows the
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results of these calculations based on the assumptions
for renewable energy tax credits for high efficiency
stoves and furnaces without chimneys (row 11 and 12).
The key results were as follows:

. Retroactive tax credits increase tax revenue
losses by about 13 percent compared to
immediate eligibility because equipment sold
in 1978 and for seven months in 1977 becomes
eligible for tax credit status. O0il revenue
savings are unchanged, however, because there
are no incremental sales due to tax credits.
As a result, the tax revenue loss per bbl. of
0il saved is increased, meaning that this
option is not as "efficient"” as the corre-
sponding immediate eligibility options.

. Delayed eligibility options lower the poten-
tisl tax revenue loss by about 10 percent but
lower the equivalent o0il savings by a similar
amount. The tax loss per bbl. of oil saved
"1s essentially unchanged.

.
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IV. SAFETY AND PERFORMANCE STANDARDS

The rapid increase in available styles and quantities
of residential wood heating equipment has led to a recogni-
tion on the part of both building code officials and the
industry concerning the need for uniform safety criteria
and standards. There also has been a concern for the de-
velopment of testing procedures for comparing efficiencies
of various types of equipment. To date, there has been
significant work on the development of standards that are
acceptable both to the organizations that will use them, as
well as to the industries that must meet them.

The purpose of this chapter is to address the avail-
ability of standards and their suitability as criteria for
selecting equipment eligible for tax credits. Existing
. standards as well as those under: development are considered.
The chapter also includes a discussion of the general effec-
tiveness of standards to respond to all major causes of
wood burning related hazards. '

This chapter is divided into two major sections:

Safety Standards
. Efficiency Standards.

1. SAFETY STANDARDS

The concern for fire safety in homes has led Underwriters
Laboratory (UL) to develop several safety standards as well
as a certification program for wood burning equipment. The
standards have been revised as needed, and recently a new
standard specifically for stoves was proposed

(1) The Primary Function of the UL Standards Is To
Ensure Equipment Safety Through Requirements
For Proper Design and Fabrication

. The development of Underwriters Laboratory
wood burnér related standards began in
1956. Additional .standards were developed
in 1958, 1968 and in 1978 as shown in
Exhibit IV-1. The four standards and their
functions are described as follows:
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- UL-103 contains requirements for factory
built chimneys for gas, liquid and
solid fuel fired residential type
appliances.

- UL-127 requirements apply to factory
built fireplaces, which covers the
fire chamber, its chimney and related
factory built parts.

~ UL-737 contains requirements to cover
fireplace stoves, which are free-
standing fire chamber assemblies.

-~ ° Proposed UL-1482 contains requirements
' for room heaters which are free-
starding fire chamber assemblies of
the circulating ox direct radiation
type.

The updated safety standards, some of which
have not yet been adopted, pertain to the
safety of wood burning eguipment. Typically
standards specify the following equipment
related requirements:

- Material type and thickness

- Safety performance testing, (i.e.,
.surface temperatures)

- Structural soundness and material
integrity

- Electrical and/or special attachment
testing in some cases.

As shown in Exhibit IV-1l, equipment related
: requirements are covered by all four UL
standards.

(2) A Secondary Function of UL Standards Involves
Recent Changes to Include Consumer Instructions

All of the recent revisions to the Fireplace .
Stove and Solid Fuel Room Heater standards,
as shown in Exhibit IV-1l, require manufac-
turers to supply consumers with important

Iv-2



Coverage and Status of U.L. Standards for Wood Burning Equipment

EXHIBIT IV-1

ESTIMATED " EXPECTED
. KEY POINTS COVERED BY PROPOSED U.L. STANDARDS CEVEL OF o DATE
PRODUCT COMPLIANCE | ADOPTION OF
DESIGN AND | INSTALLATION| OPERATING | MAINTENANCE|WITH ORIGINAL|OF UPDATED| FIRST
STANDARD| PRODUCT COVERED| MANUFACTURER| INSTRUCTIONS| INSTRUCTIONS| PROCEDURES | STANDARDS | STANDARDS |ADOPTION
UL-103 | FACTORY BUILT COVERED COVERED LIMITED NOT COVERED| MOST MANUF.1 2/78 3/56
CHIMNEYS ADOPTED
UL-127 | FACTORY BUILT COVERED COVERED LIMITED NOT COVERED| ABOUT 95%2 6/79 10/58
FIREPLACES ‘
UL-737 | FIREPLACE COVERED COVERED LIMITED VERY ABOUT 95%2 6/79 6/68
STOVES LIMITED
UL-1482 | ROOM HEATERS COVERED COVERED LIMITED VERY 70-80 3/79 FIRST
SOLID FUEL TYPE LIMITED EDITION
PROPOSED
IN 1/78

1 Personal communications, Charles Gibbons, Head of Wood Burner Testing, Underwriters Lab, Northbrook, I1linois.
2 Fireplace Institute letter to Consumer Product Safety Commission, March 9, 1978.




information pertinent to the proper
installation of wood burning units.
Typically, instruction manuals are to
contain the following information:

- Parts and materials required for
installation

- Step-by-step installation instructions
for the whole system

- Information on heat shields and bases

- ' Exact specifications for stove and
chimney attachments

- Recommended clearances from combus- -
tible surfaces.

Instruction manuals are to contain limited
information pertaining to the recommended
operation of the unit. The information

is to include warnings pertaining to:

- ‘Disposal of ashes

- Storége and use of flammable liguids
as fire startersi

- The use of grates, and irons and other
methods of supporting the fuel

- The operation and use of manual and
thermostatic controls

. ~-. _ Operation and use of electrical attach-
.';mfr.ﬂémentsgi e

. Finally, UL-737 and UL-1482 are to contain
limited instructions pertaining to the
proper maintenance of the unit. These are
limited to:

The use of flammable liquids in starting woodfires is strongly
discouraged, as specified by proposed revisions of UL-737 and 1482.
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- Instructions for frequent inspection
of stovepipe and chimney to locate
creosote deposits?

- Procedures for cleaning and removal
of creosote deposits.

(3) ' There Are Indications That Industry Response to
the Latezt Wood Heater Standards Will Be Favorable

. The Wood Energy Institute (WEI), representing
most major wood stove manufacturers, has set
up a standards committee, to interact with
and assist UL in developing the proposed
standards. The WEI and other organizations
are showing signs of encouraging the accep-
tance of such standards. '

. Each of the four major model building codes
in.use in the U.S. contains provisions re-
o quiring that fireplaces and wood burning
stoves be tested and listed by an approved

testing laboratory. The testing procedurés.: -

are normally based on UL standards. Many
manufacturers, in order to sell products in
selected areas of the country, have already
sought and received various building code
approvals.

. Compliance with previous fireplace and wood
burning related equipment standards has been
reported to be very ‘high. (Exhibit IV-1).

. The greatest impetus toward manufacturers'
" compliance with voluntary standards would be
the approval of a petition (No. AP 77-2,
Coal and Wood Burning Stoves), by thz U.S.

Creosote deposits. are condensed wood burning vapors that accumulate
on cooler surfaces within the wood burning system. The accumula-

tion of creosote increases the changes of chimney and chimney con-
nected fires.
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Consumer Protection Safety Commission.3

Such action would result in a ruling requir-
ing permanent labeling on all wood burning
stoves, appliances, or freestanding fire-
places. The labels would have to contain
information pertaining to:

- Minimum clearance to combustibles
- Type of chimney requirements.

The implication of the mandatory Federal
labeling rule would be to require manufac-

_ turers to support claims with valid data and
should provide much needed impetus for par-
ticipation by manufacturers in voluntary
standard programs. '

(4) There Has Been Concern On The Part of Industry
Regarding The Capacity of Testing Laboratories,
But Preliminary Information Indicates That This
Should Not Be A Major Problem

. Underwriters Laboratory currently has seven
 stove test stands in its Northbrook, Illinois
facility. At a normal rate of one stove per
stand per week, UL can test approximately
350 units per year. Additional capacity can
be made easily available.

. There are 10 to 12 other laboratories in the
U.S.. currently capable of testing stoves.
"The aggregate capacity of these facilities
has been estimated at upwards of 700 units
per year.. '

A hearing on this issue was held on March 14, 1979, but no deci-
sion is expected until March 22, 1979. If the petition is approved,
as recommended by the investigators, it is estimated that its imple-
mentation may take € to 24 months, depending on the availability of
funds.
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(5) Despite the Emphasis to Date on Equipment Safety
Standards, Preliminary Evidence Indicates That
the Majority of Home Fires Related to Wood
Burning Are Not Caused By Equipment Malfunction

. To ensure proper and safe functioning of a

- wood burning system, the individual components
must have dependable design characteristics,
proper materials and a well-balanced integra-
tion of components. The current equipment
standards for chimneys, stoves, and fireplaces
primarily address this portion of the safety
problem.

. Despite the concern with equipment safety,
however, a recent study suggests that equip-
ment is not the major cause of fires. The
National Bureau of Standards recently com-
pleted a study of causes of residential fires
where wood burning equipment was involved.4
The results indicate that only 20 to 25 per-
cent of the 10,500 fires studied were equip-
ment related pertaining to:

- Malfunctions
- Improper stove design
- Improper chimney design.

‘Exhibit IV-2 summarizes the major causes of
fires. : ‘

. Insurance companies are just becoming inter-
ested in the impact of wood burning on the
incidence of home fires. Currently there is
no readily available information to evaluate
the comparative fire safety implications of
wood burning, although' NBS is considering
the evaluation of this important issue.

Richard D. Peacock, "A Review of Fire Incidents, Model Ruilding
Codes, and Standards Related to Wood Burning Appliances,™" NBS,
December 1978.



EXHIBIT IV-2

Causes of Fires Attributed to Wood Burning

PERCENTAGE OF FIRES

PERCENTAGE OF FIRES

ATTRIBUTABLE
NUMBER | PERCENTAGE | FIRES ATTRIBUTABLE! TO EQUIPMENT, ATTRIBUTABLE

SPECIFIC CAUSES OF FIRES | OF FIRES | OF FIRES T0: TNADEQUACY L TO CONSUMER MISUSE!
Ignition of Combustibles 1,895 18.1 Consumer Misuse 18.1
Exterior Fire From Sparks 963 9.2 Consumer Misuse 9.2
Chimney Fires 623 5.9 Equipment/Consumer 3 3
Improper Fueling Technique 578 5.5 | Consumer Misuse 5.5
Equipment Malfunction 457 4.3 | Equipment Inadequacy 4.3
Use of Flammable Ligquids 126 1.2 Consumer Misuse 1.2
Other 28 .27 Equipment/Consumer .14 .13
Improper Maintenance 2,875 27.5 Consumer Misuse 27.5
Improper Equipment Design 1,050 10.0 Equipment Inadequacy 10.0
Improper Operation 787 7.5 Consumer Misuse 7.5
Ignition of Structure 702 6.7 Equipment/Consumer 3.3 3.4
Improper Installation 248 2.4 Equipiment/Consumer 1.2 1.2
Improper Chimney 138 1.3 Equipment/Consumer __ .65 .65

TOTAL 10,560 100 22.5 77.5
SOURCE: Personal Communication with Richard D. Peacock, National Bureau of Standards, February 8, 1979.

1. Booz, Allen estimates



The Primary Cause of Home Fires Related to Wood
Burning Equipment Can Be Attributed to Consumer
Misuse

. The safety problems associated with wood
stove use fall into three main categories:

- Improper installation can result in
system breakdown or into more indirect
fire hazards such as the ignition of
combustibles, exterior fires from
sparks, and ignition of structures
(see Exhibit IV-2).

- Causes of fires due to improper
operations are shown in Exhibit IV-2
to account for 7.5 percent of fires.
Improper fueling techniques and the
use of flammable liquids are additional
examples of improper operation and
contribute an additional 6.7 percent
of all fires.

- Improper maintenance is shown in

Exhibit IV-2 to be responsible for
27.5 percent of wood burning related
fires. Chimney fires may partially
result from improper maintenance of
the chimney, additionally, exterior
fires from sparks can be caused by
improper maintenance of surroundings.

. Interim results of the National Bureau of
Standards study indicate that upwards of
70 percent of fires attributed to wood burn-
ing are the result of improper consumer care
rather than equipment failure. Interviews
with dealers, manufacturers and others in-
volved with the wood burning industry re-
vealed that the major cause of fires is
consumer misuse.

. The predominance of user caused fires is due
to several factors. First, the majority of



wood stove installations are made by the
consumer, > and furthermore, many installations
are made without obtaining building permits,
thus avoiding safety inspections by fire mar-
shals and building inspectors. Finally, even
when installation guidelines are included
with equipment, many people do not follow the
instructions closely. As one manufacturer
put it, "the paper used to start the first
fire is usually the instruction manual."

. One of the most difficult aspects of safety
control is ensuring proper maintenance of
the wood burning system. Localities in the
U.S., unlike many European countries, do not
provide the services of chimney sweeps.

Many .users of wood burning equipment attempt
to service their own wood burning systems,
often with inadequate cleaning equipment.

(7) The Major Conclusion That Can Be Drawn on Safety
Standards is that Although Suitable Egquipment
Standards Should Soon Be Available, Significant
Effort is Needed to Educate Consumers on Proper
Operation and Maintenance

The UL Standards for stoves and other
equipment have either been adopted or will
be adopted in early 1979.

. Industry acceptance of these standards is ex-
pected, but compliance with the standards
will not likely occur immediately.

. A major aspect of the safety problem that
cannot be directly addressed by equipment
standards is consumer installations, opera-
tion and maintenance.

Maine Firewood Study, prepared by Elizabeth W. Swain, Wood Fuel
Program Director, Maine Audubon Society, Grant No. EC-77-03-1616,
November 14, 1978.
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EXHIBIT IV-3
General Categories of Efficiency Variables
For Wood Burning Equipment

Equipment Design and Manufacture
- Materials
- Heat Transfer Characteristics

- Generic equipment type (i.e., radiant stove,
thermostatic circulator, dual fuel furnace,
Franklin stove, etc.)

- Heat nntpnt.
Installation

- Flue pipe and chimney size
- Room size and insulation
- Position in house.

Operation

- Wood type (i.e., oak, pine, etc.)
- Moisture content of wood

- Wood size and spacing

- Frequency of loading

- Air control settings.

Maintenance
- Creosote removal from appliance and chimney

- Ash removal
- Equipment condition (i.e., seals, joints, etc.)




2. EFFICIENCY STAMDARDS

Industry and government recognition of the need to
establish acceptable efficiency information has resulted in
considerable progress towards workable performance standards
for wood burning equipment. However, efficiency, like
safety, 1s a product of equipment operation as well as equip-
ment design. The discussion of the efficiency issue in this
section is organized into three parts:

. Factors affecting uniform efficiency measurement
. Current research on efficiency

. Status of efficiency standards and developments
and implementation.

1

(1) There Are Many Factors Affecting Wood Stove
- Efficiencies—Making Uniform Measurements Difficult

. The efficiency of a wood burning unit is nor-
mally defined to be the percentage of useful
heat energy output per unit of wood energy
input. Factors affecting the efficiency of
'wood burning devices can be divided into four
categories:

- Equipment design and manufacture
- Installation

- Operation

- Maintenance.

Exhibit IV-3 gives examples of the types of
factors which affect each of these variables.

. Most efficiency measurements are conducted
under laboratory conditions, at steady state
loads and on new equipment. Under actual
operation in a home, there is a wide variance
in operating practices making precise corre-
lations between tested and actual efficiency
difficult.®

. Efficiency testing is further complicated by
equipment differences. Airtight stoves re-
quire somewhat different test standards than
freestanding fireplaces, due to the large
volume of air intake by the.fireplaces.

6 Jay Shelton, personal communications.
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(2)  Current Research on Efficiency Has Generated
Considerable Data on the Sensitivity of
Performance to Various Factors

. The major ongoing program being sponsored
by DOE is at Auburn University's Department
of Mechanical Engineering. This project
is designed to provide efficiency data re-
flecting a wide variety of variables for
major types of wood burning equipment.’

The most important result of the study is
the development of proposed procedures and
guidelines defining efficiency standards for
the wood burning industry.

. Over the last several years, significant
efficiency testing has been performed at
Williams College under the supervision of
Dr. Jay Shelton. Selected studies resulting
from this work include:

- "Woodstove Testing Methods and Some
Preliminary Analysis" which compared
the wvalues of two basic efficiency
testing methods.

- "An Analysis of Woodstove Performance™
which sought to arrive at comparative
efficiency measures for a variety of
wood burning units.

- "Measured Performance of Fireplaces
and Fireplace Accessories" which
addressed improving the efficiency
of fireplaces.

. The Tennessee Valley Authority (TVA) has
~ sponsored several demonstration projects
to gather data on the reduction in electric
heating which results from the use of wood
stoves as supplemental heating sources.
Their preliminary findings indicate savings
of 60 percent as part of the household's
total electric consumption.8

7 Auburn University, "Improving the Efficiency, Safety and Utility
of Wood Burning Units," Quarterly Report, September 15, 1978.

8 Personal communications with Richard Kleinau, TVA.
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Based On the Limited Test Data Available,
Equipment Falls Into Several General Categories
of Efficiency. Because of Rapid Product
Development However, These General Categories
Do Not Reflect Improvements Being Made

Residential wood burning equipment can be
divided into the following efficiency
categories:

- Fireplaces are considered to have
efficiency ratings between 10 and 25
percent. With some attachments, effi-
ciencies of up to 50 percent have
been claimed.

- Franklin stove types and potbelly
stoves are generally rated between .
20 to 35 percent. Due to the increased
efficiency awareness of the consumer
many stoves in the lower efficiency range
are being discontinued or improved.

L= Circulators are considered relatively

airtight, but the heat transfer ca-
pacity is limited by its double layer
construction. Their energy efficiency
is generally considered to be between
40 and 50 percent.

- Radiant heaters are generally airtight
and are capable of generating a high
level of useful heat, Their efficiency
ranges between 50 and 65 percent. '

Despite the simplicity of categorizing

wood burning devices into broad groups

for the purpose of policy analysis, this
grouping of general categories is inadequate
for several reasons. First, wide ranges of
efficiencies exist in each group, often fall-
ing outside the efficiency range indicated
above. Secondly, these efficiency estimates
were not based on uniform methods of measure-
ment. In light of the current progress, it
appears that more uniform efficiency measure-
ments may soon become available, as indicated
in the next sectionmn.
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(4) As a Result of the Work Being Performed By
Auburn, Separate Standards Are Being Developed
For Fireplaces and Wood Burning Stoves

. A standard for fireplaces utilizing the
calorimeter room method of testing, has
already been developed and commercial
testing is expected to begin by April 1,
1979. Auburn has a capacity of approxi-
mately ten units/month and estimates a
cost of approximately $1,500 per unit.

The Fireplace Institute and Auburn
University are seeking the support and
approval by ASHRAE (American Society of Heat-
ing, Refrigeration and Airconditioning Engi-
neers) of the proposed fireplace standard.
The proposed standard includes the following
features:

- A uniform method of testing and rating
wood burning units -

- Specifications for types of test equip-
ment

- Data required and calculations to be
used '

- - A listing and definitions of terms used
in testing.

. A proposed standard for wood burning
stoves which relies on the flue loss method
of efficiency testing (a simpler and less
expensive test) is under development and
is expected to be completed by the summer
of 1979, with testing planned to begin
shortly thereafter. This test can be
conducted at a rate of one per day per
operating facility. Since the flue loss
tests are simple to set up, many testing
labs can easily adapt to perform testing
functions. The cost has been estimated at
approximately $800 per unit.'?

9 . Personal communication with D. F. Dyer, Auburn University.

10 D. F. Dyer, Ibid.
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(5) The Energy Policy and Conservation Act Directs
DOE to Prescribe Efficiency Standards for a
Number of Consumer Products, But Does Not
Specifically Cover Used Burning Equipment

. One stated purpose of the Energy Policy and
Conservation Act (EPCA), Public Law No.
94-163, was "to provide for improved energy
efficiency of motor vehicles, major aogliances,
and certain other consumer products.":L
Title III, Part B of the EPCA deals with the
energy conservation program for consumer
products other than automobiles. This
specifically includes home heating equipment
and furnaces. However, wood-burning equip-
ment is excluded from the effect of this
legislation, since EPCA Section 321 defines
the - term "consumer product” in such a way
as to restrict the statute's mandated appli-

cability to - those consumer products which
use fossil fuels or electricity as an energy
source.

EPCA Sections 322(a) (14), 322(b) and 3253 (a) (2)
(the last provision added by the National
Energy Conservation and Policy Act, Public
Law No. 94-619) do provide that the Secretary
may issue regulations to include "any other
type of consumer product" in the efficiency
standard program, if he determines that:

- The average per household energy use

. within the United States by products
of such type (or class) exceeded 150
kilowatt-hours (or its Btu equivalent)
for any l2-calendar-month period ending
before such determination;

- The aggregate household energy use
within the United States by products
of such type (or class) exceeded
4,200,000,000 kilowatt-hcurs (or its
Btu equivalent) for any such l2-calendar-
month period;

- Substantial improvement in the energy
effiency of products of such type (or
class) is technologically feasible; and

11

Section 2(5) of the EPCA,
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- The application of a labeling rule
under section 324 to such type (or
class) is not likely to be sufficient
to induce manufacturers to produce,
and consumers and other persons to
purchase, covered products of such
type (or class) which achieve the
maximum energy efficiency which is
technologically feasible to attain
and is economically jusitified.

Discussions with a DOE official indicated
that the process of adding a non-specified
consumer product to the efficiency standards
program could take approximately two years,
give or take s}x months.

(6) In Conclusion, Even Though Considerable Progress
Was Made Toward the Development of Efficiency
Standards, Currently There Are No Acceptable
Standards That Could Be Used As A Criteria For
Tax Credits

. Results from studies conducted at Auburn
University and other institutions may soon
become available and provide a more uniform
efficiency measure.

Efficiency standards may be enforced through
the National Energy Conservation Policy Act
by changing the Act through administrative
ruling to include wood burning devices.

12

Personal communication with Jim Smith, Director cf Consumer
Products Division of DOE.
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V. ENVIRONMENTAL IMPACTS

There are a number of potential environmental impacts
that could result from increased residential fuel wood use.
These impacts can be divided into two categories, each of
which is discussed in a separate section of this chapter:

Impacts of increased fuelwood harvesting includ-
ing water pollution, nutrient balances, and wild-
life habitat.

Impacts of increased fuelwood burning, specifically
air pollution.

1. IMPACTS OF FUELWOOD HARVESTING

An increase in fuelwood harvesting can have negative
as well as positive environmental impacts. Negative effects
include water pollution problems, deforestation, loss of
soil nutrients, and damage to residual stands. Positive
impacts include enhanced wildlife habitat, improved pro-
ductivity and an increased awareness of the importance of
forest management. These potential effects are described
below. '

(1) Negative Effects

. Increased Fuelwood Harvesting Especially If
Done on a Large Scale Could Cause Water
Pollution Problems

The extent and severity of water pollu-
tion impacts which result from increased
demand for firewood are directly dependent on
the manner in which the firewood is obtained.
Under certain conditions, typically involving
large scale timber harvesting operations,
water pollution impacts can be severe. 1In
the case of small-scale efforts by individual
citizens, pollution impacts are not likely
to be significant. '

\



In general, water pollution can result
from four basic activities entailed in silvi-
cultural operations: building and use of trans-
portation systems; harvesting of timber; site
restoration, including soil stabilization and

-replanting; and intermediate practices, such as
thinning and spraying for control of fire, in-
sects, and disease. Principal water quality
impacts of these activities are erosion and
subsequent stream sedimentation; increased
runoff and decreased infiltration:; runoff
of organic debris, fertilizers, and chemicals;
and thermal pollution resulting from loss of
tree canopy.

These pollution problems will not result
from all wood gathering or harvesting opera-
tions. As noted earlier, the severity of the
prokblem will depend on the physical character-
istics of the site and the specific methods
employed to harvest the wood. 1In addition,
problems can be avoided through the applica-
tion of preventative measures. Extensive re-
search has been undertaken over recent years
in the area of controlling and preventing
water pollution resulting from silvicultural
operations.l The emphasis of this research
has been on the development of "Best. Manage-
ment Practices" or "non-structural" pollution
controls. These techniques are required
under many forest practices acts, notably
those laws in the Northwest U.S. In addi-
tion, trained foresters employed by the Fed-
eral and state governments are often avail-
able to provide professional guidance to in-
dividuals who are unfamiliar with proper
harvesting techniques. There is every reason
to believe, therefore, that water pollution
proklems associated with silviculture can be
minimized if not eliminated throuch the con-
sistent application of these methods.

See, for example, U.S. EPA, Region X, Logging Roads and Protection
of Water Quality. EPA 910/9-75-007; U.S. EPA. Office of Water
and Air Programs, Processes, Procedures, and Methods to Control
Pollution Resulting from Silvicultural Activities, EPA 430/9-73~
010; U.S. EPA, Office of Water Planning and Standards, Nonpoint
Source Control Guidance: Silviculture, March, 1977.
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. Increased cutting could result in deforesta-
tion. . While wood is a supplemental heating
fuel in this country, it is the primary fuel
for both heating and cooking in many under-
developed parts of the world. In many oﬁ
-these areas, limited supplies and excessive
demands have created a virtual firewood crisis.
The problem is particularly severe in the In-
dian subcontinent where entire forests have
been denuded. In South Korea, moreover, hill-
sides have been cut and raked clean of all
leaves, litter, and burnable material. The
environmental consequences of such activities
are severe and wide reaching. Increased soil
erosion not only reduces soil productivity,
it also leads to increased sedimentation of
streams. As water courses become clogged with
silt, furthermore, the danger of downstream
flooding becomes especially serious.

Despite these problems in other parts of
the world, similar difficulties are not likely
to occur in this country. Supplies are more
than adequate to meet even sharp increases in
demand,3 and even if regional shortages were
expected, deforestration could be prevented
through proper supervision and. forest manage-
ment,

. Increased wood cutting by non-professionais
could result in damage to residual stands or
loss of commerically valuable trees. A poten-
tial problem which is more likely than defores-
tation involves the improper cutting of trees.
It is well recognized that not all trees are
best suited for use as firewood. Some indi-
viduals who cut wood for their own fuel use
may be unaware of the commercial potential
of some types of wood, however, and conse-
guently they may cut the most valuable o6f

For a discussion of the worldwiae shortage of firewood, see Erik
Eckholm, "The Other Energy Crisis: Firewood," Woridwatch Paper
#1 . (Washington, D.C.: Worldwatch Institute, 1975).

See Chapter VI, "Resource Availability."



those trees which are the straightest and
most easily felled. Alghough these are in-
dee@ potential problems which could become
serious with a sharp increase in fuelwood
demand, it should be noted that a prelimi-
nary survey of state and Federal foresters
indicated that it is not now a widespread
problem on public lands. The problem could
become more severe, however, if greater
numbers of persons inexperienced in wood
cutting begin gathering wood for fuel use.

Increased cutting and removal of debris could
lead to a loss of soil nutrients. Natural
nutrient levels in soil are maintained largely
by the decomposition of forest products on the
forest floor. A constant supply of decompo-
sing materials is provided by natural processes
and by debris left after cutting operations
have ceased. Stumpage and wastewood are well
suited for use as firewood, but removal of
excessive amounts of this matter could threaten
the productivity of future stands by eliminat-
ing future sources of nutrients. Research on
this issue is inconclusive. Several studies
suggest that removal of debris could lead to
nutrient depletion over time, while other
research suggests that limited cutting and
removal can enhance nutrient levels through
decay of new growth.

The loss of soil nutrients is avoided
in Wisconsin where firewood gatherers are
not allowed to remove naturally downed ot
rotting trees; firewood can only be taken
from trees that have been cut by state
foresters or which have been marked for
cutting. Provisions of this sort, coupled

See, for example, "The Governor's Task Force on Wood as a Source
of Energy," State of Vermont, 1975, and referernces cited therein
including J.R. Boyle and A.R. Ek, "An Evaluation of Some Effects
of Bole and Branch Pulpwood Harvesting on Site Macronutrients,
Canadian Journal of Forest Research, 2407 (1972).




with adequate supervision, can also prevent
the removal of -stumpage and other debris that
serves as valuable wildlife habitat, and can
prevent damage to residual trees. In one
Virginia state forest, a retired person
supervises the firewood gathering effort

on weekends and ensures that trees are taken
in a manner that does not cause environmental
damage. :

(2) Positive Impacts

Increased harvesting of wood can provide
valuable wildlife habitat. A diverse forest
environment exhibiting a variety of types

and maturities of vegetative agrowth offers
great potential as wildlife habitat. This

sort of environment is best achieved where
sunlight can penetrate the tree canopy and

and where. ground vegetation can flourish.

These conditions are not typical of a mature,
undisturbed bole stage forest. Harvesting

of trees can create a more diverse habitat

for wildlife by opening up the forest to in-
creased light penetration and by providing
cover in the form of felled treetops, branches,
and other debris. Clearly, in the early stages
of forest harvesting operations, the wildlife
population is disturbed, but in many cases,

the population increases after opera-

tions have been completed.

Increased harvesting of wood could provide a
more productive environment for tree growth.
There is agreement among many professional
foresters that an increased demand for fire-
wood will have beneficial effects on forest
productivity. A sharp increase in demand for
firewood in one Virginia forest illustrates

this type of impact.

Pocohantas State Forest is located ten’
miles south of Richmond, Virginia. In the
past several years there has been an increased
demand for permits to gather firewood from
the forest. Prior to this trend, state
foresters were having difficulty selling



certain low grades of wood which had to be
cut in order to prepare sites for reforesta-
tion. This wood was subsequently made avail-
able as firewood, however, and since that
time, excellent site preparation has been
gained. In addition, needed thinning of
young stands has been accomplished.

A similar situation was described by the
Chief of the Maine Forest Service who noted
that one of the greatest problems in New
England forests is the overstocking of low
grade hardwood. These trees must be thinned
in the interest of overall forest health, but
no commercial market for the removed wood is
available. The wood is suitable- for firewood,
however, and if it were continuously cut and
made available for that purpose, forest pro-
ductivity would be enhanced.

. An increase in private fuelwood cutting could
highlight the need for expanded information
programs on_ the topic of proper management
"techniques. Several state and Federal
foresters contacted believe that an increased
demand for firewood could have an overall
benefit in that it would necessitate the es-
tablishment of more extensive public educa-
tion programs on the subject of woodcutting
and forest management5 As discussed above,
many potential environmental problems result-
ing from cutting can be avoided through the
use of proper techniques, but not all indi-
viduals who cut wood have the necessary
knowledge. Although some educational pro-
grams currently exist, these could be strength-
ened to provide more comprehensive coverage,
and to ensure that all individuals who cut
wood do so in an environmentally sound manner.

George Bourassa, Maine Forest Service, and Ted Natti, State
Forester, State of New Hampshire, in telephone interviews,
January 25&26, 197S.




EXHIBIT V-1
Uncontrolled Emission Factors For Wood, Coal, Gas, and 0il Combustion
(In Pounds Per Million Btu)

Fuel/Pollutant Particulates SOx (0] Hydrocarbons NOx
WOOD
Small stove 0.4-3.0 NA 26 NA NA
Fireplace 2.0 0 12 0.5 0.1
COAL* 0.8 1.52 0.4 0.12 | 0.24
GAS* 0.005-0.014 0.0005 0.018 0.007 0.073
OIL* 0.17 1.98 0.34 0.007 0.124

Source: Calculations kased on emissions factors given in EPA publication,
Compilation of Air Pollutant. Emissions Factors, (AP-42).

FUEL CHARACTERISTICS ASSUMED

Wood = 5000 BTU/1b, 1% ash, 0.1% sulphur
0il = 145,000 BTU/gal, 0.7% ash, 2% sulphur
Coal = 12,500 BTU/%b, 10% ash, 1% sulphur

1100 BTU/ft~, sulphur = 2000 gr/106 stdft3

Natural gas

* For residential heating equipment



2. IMPACTS OF INCREASED FUELWOOD BURNING

An increase in residential fuelwood burning will un-
doubtedly cause air pollution problems in some areas and
contribute to existing problems in others. While it is not
possible to predict specific impacts or to guantify a
national air quality impact due to the tremendous variabi-
lity among residential wood burning operations, a prelimi-
nary assessment can be made.

(1) The Air Pollution Potential of Wood Burnlng Differs
from That of Conventional Fuels

In assessing the air pollution impacts of wood
burning, emission factors for five categories of pollu-
tants must be considered. These are particulates,
sulphur oxides, carbon monoxide, hydrocarbons, and
nitrogen oxides. Factors for these categories are pro-
vided in Exhibit V-1 for oil, gas, coal, and wood fuels.
It should be stressed that actual emissions will vary
significantly according to specific characteristics
of the fuel, burning conditions, and the burning device
that is used.

(2) Principal Air Pollution Problems Stemming From
Wood Combustion are Partlbulates and Chemical
Emissions

Particulates and chemical emissions are both asso-
ciated with the large amounts of smoke emitted by wood
burning. Carbcen dioxide emissions may also be signi-
ficant in some cases.

. One of the major types of pollutants which
result from wood burning is particulate émis-
sions. Accurate estimates of quantities of
particulates which could be expected to result
from increased residential wood burning are
difficult to obtain due to the considerable
variation among burning methods and devices.
It is recognized, however, that wood burning
emits greater amounts of particulates than




either o0il or gas. (See Exhibit v-1).
Several sources suggest, furthermore, that
the quantity of emissions (including parti-
culates) generally increases inyversely with
the completeness of combustion.” Thus, in-
efficient burning methods produce greater
amounts of particulates than more efficient
devices.

. Some chemical emissions from wood combustion
may be hazardous, but little conclusive data.
is avallable. Wood, as well as fossil fuels,
contains trace elements which if present in
sufficient quantities are potentially hazar-
dous. Some of these elements, furthermore,
have bheen identified by EPA as toxic sub-
stances. During the combustion process these
toxic elements can vaporize or form particu-
lates which become entrained in the emissions.
Exhibit V-2, which provides some data,
suggests that wood generally tcontains fewer i
trace elements than coal, with the exceptions
of cadmium, chlorine, copper, manganese,
mercury, and zinc. It is difficult to pre-
dict air pollution impacts from these data,
however, since no emission factors for bio-
mass are available.

Potential problems relating to the production
of polycyclic aromatic compounds from wood
burning have also been suggested. It is well
established that these potentially carcino-
genic substances are produced by wood burning,
but very little is known about the extent of
the problem, or whether in fact a problem
exists. Some research has been undertaken by
segments of the food processing industry,

but the results are not directly applicable
to fuelwood burning. '

See, for example, J. D. Milliken, "Wood Combustion Commercialization
Program-Environmental Aspects,'" Industrial Environmental Research
Laboratory, U.S. EPA, Research Triangle Park, NC, January 1979;
Samuel Butcher, "The Impact of Residential Heating by Wood Stoves

on Ambient Air Quality," A report to the Maine Department of
Environmental Protection, April, 1978.




e Carbon dioxide emissions from wood burning may
be significant, but the potential for problems
1s not completely understood. In recent years
there has been some discussion of a "green-
house" effect and consequent climate changes
"which might result from gradual but signifi-
cant increases in CO, emissions from fossil
fuels. This question is far from resolved.
Several sources downplay tHe problem by ar-
guing that the amount of CO, produced from
wood combustion is equal to the amount which
would be created from natural decomposition.
While this is true, this argument fails to
recognize the fact that the potential concen-
trations of CO, resulting from wood combustion
would be greater since CO, would be released
at one point and at one tlIme.

The question of COp release from wood
burning and reforestation has been investi-
gated in several recent studies,4 and while
the findings are not conclusive, they are
worthy of note. One of these studies pro-
vides figures on the input of CO, into the
atmosphere from non-fossil wood burning and
other sources; these are provided in Exhibit
V=-3. It is evident from the table that the
burning is very small compared to other
sources, most notably fossil fuel burning.
The second of the studies stresses the im-
portance of deforestation as a contributor
to increased COj levels. Unfortunately,
neither study provides definitive evidence
concerning the environmental impacts of COj
emissions resulting from increased levels
of wood burning.

G.A.S. Adams and M.S.M. Mantovani, "Wood Versus Fossil Fuel as a
Source of Excess Carbon Dioxide in the Atmosphere: A Preliminary
Report," Science, April 1, 1977. pp. 54-56; C.S. Wong, "Atmosphere
Input of Carbon Dioxide from Burning Wood," Science, April 14,
1978, pp. 197-200. '



(3) Sulphur Dioxides, Nitrogen Oxides, and Hydrocarbon

Emissions from Wood Burning Do Not Appear to Pose

Alr Pollution Threats

The'potential for air pollution impacts resulting
from these substances is briefly discussed below.

Because of its low sulphur content the burn-
ing of wood does not contribute significant

levels of sulphur oxides t0oO the atmosphere.

Compared to 0il and cocal, wood is virtually

sulphur free. 1In fact wood contains .01 to

.05 percent sulphur compared to 1 to 3 per-

cent for oil and coal.

Residential fuelwood burning is not likely

to produce appreciable quantities of nitrogen
oxides. Because wood combustion typically
occurs at approximately 1,500°F or less, nitro-
gen oxides are not commonly produced. The ex-
ception to this is combustion in efficient
wood boilers which reach higher temperatures.

Hydrocarbons emitted by wood burning do not
appear to be a significant problem, yet re-~
search-on the subject is far from complete.
Certain types of hydrocarbons can become an
air pollution problem when produced in the
presence of sunlight and substances easily
capable of giving off oxygen. In such cases,
photochemical oxidation can be problemmatic.
The amount of hydrocarbons produced by wood
combustion is small when compared to produc-
tion associated with other fuels, including
coal and petroleum. One study has indicated
that the annual vield from agricultural

Jay Shelton and Andrew B. Shapiio, The Woodburner Encyclopedia
(Waitsfield, Vermont: Vermont Crossroads Press, 1976), p.9.




burning in the San Francisco area in 1966
approximated the daily yield from automobiles 4
The applicability of this study may be some-
what questionable, however, since more strin-
gent automobile emissions regulations may have
reduced overall hydrocarbon levels and since
the study did not relate specifically to
residential woodburning. The research does
provide a basis for a gross level of magnitude
comparison, however. Thus, while the poten-
tial problems relating to hydrocarbon produc-
tion do not appear to be severe, literature

on the subject is limited, and more research
is clearly needed before potential problems
can be dismissed as insignificant.

(4) Emission Factors for Wood Burning Vary Greatly and
Make Prediction of Specific Air Pollution Impacts
Difficult

Air pollution impacts which will result from in-
creased wood burning will depend on a variety of factors
including the geographical location, the characteristics
of the fuel, and the conditions of the combustion process.
These factors are described in more detail below.

The geographical location of the wood burning
will influence whether air pollution impacts
are felt. As with conventional fuels, the air
pollution impact of emissions from wood burn-
ing will depend on topographic and meteorolog-
ical conditions, as well as on current back-
ground levels of pollutants. Topographic and
meteorologic conditions are important in terms
of the air circulation that is provided. Air
pollution problems for wood burning have been
reported in locations where circulation is
poor and where atmospheric inversions are
characteristic. Areas which have experienced
problems from wood burning under these condi-
tions include Vail, Colorado, lowlying valleys
in Vermont, and Yosemite Valley, California.

J. Alfred Hall, "Forest Fuels, Prescribed Fire, and Air Quality."
U.S. Department of Agriculture, Pacific Northwest Forest and Range
Experiment Station, Portland,Oregon, 1372,



The impact of wood burning also depends on

the current air pollution background levels
and the density of development present. Where
residential density is high and where many
homes burn wood, an overall increase in wood
burning obviously will pose a greater air
pollution threat than burning in isolated
.areas. Where air pollution background levels
due to industrial emissions are high, further-
more, wood burning is likely to compound exist-
ing problems. Such a situation has been re-
ported in the Medford-Ashland area of Oregon.

The.characteristics of the wood burning ac-
tivity greatly influence emission factors.
Research in wood combustion has suggested
that emission factors associated with wood
‘burning vary according to a variety of con-
ditions including:

- Fuel 1load

- Fuel combustion rate and. temperature

- Moisture content and density of fuel

- Type of wood ' :

- ‘'Burning conditions (e.g., draft setting)
- Fire stoking techniques

- Fuel configuration (e.g., split/unsplit).

Fuel combustion rate is important, for ex-
ample, because incomplete combustion has been
shown to be associated with an increase in
particulates as well as carbon monoxide and
hydrocarbons. While efficient combustion

is generally consistent with low emission
factors, this is not the case with the pro-
duction- of NOy in high temperature boilers.

Other research has demonstrated the impor-
tnace of the type of wood burning device in
"terms of emissions. Exhibit V-4 illustrates’
this variation in emission factors among four
types of burning equipment. In addition to
types of equivment, furthermore, the type of
wood used can produce significant differences-
in emissions factors. By plotting grams of
particulates to kilograms of different types
of wood burned in fireplaces, one study ob-
tained a range in particulate emissions




EXHIBIT V-2
Typical Levels of Trace Elements in Fossil Fuels and Biomass

Coal 0il Biomass
Element
Concentration Emissign Fagtor Concentration Emissign Facgor Concentration
(ppm) g/10" Btu (ppm) (g/10" Btu) (ppm)
Antinomy® 5 0.20 0.024 0.0059 0.06
Arsenic 32 1.3 0.08 0.002 0.2
Barium 500 20.2 0.11 0.003 14
Beryllium® 2.44 0.099 0.1
Boron 61 2.47 15
cadmium® 0.03 0.001 0.64
Chlorine 160 6.48 2,000
Chromium® 15.4 0.624 0.23
Cobalt 4.8 0.194 0.48
Copper®© 13.5 0.547 14
Fluorine 82 3.32 0.5
Lead® 9.5 0.38 2.7
Manganese 50 2.02 0.04 0.001 630
Mercury . 0.15 0.0061 0.15
Nickel 14.8 0.599 16 0.39 2.7
Selenium® 2.2 £ 0.089 0.2
Tin 0.9 0.036 0.8 0.0z 0.3
Titanium 385 15.6 1
Vanadium 26.4 1.07 9 0.22 1.0
Zinc 12 0.49 160
zBased on Heating Value of 11,200 Btu/lb for coal as burned. . )
CBased on Heating Value of 18,400 Btu/lb for residual oil as burned.
dElements and associated compounds are identified by EPA as toxics.
Chlorine and fluorine are not toxiecs according to EPA, but compounds containing these
elements are identified as toxic substances.
Source:

Fnergy Research and Development Administration, Fuels from Biomass, p. 119.




EXHIBIT V-3 '
Input of CO, into the Atmosphere from
Nonfossil Woddburning and Other Sources

Carbon
G gss Input_:l t Input_
(10 g year ) (10 g year )
Fires in boreal and temperate 0.47 . 0.0
forests and nonwooded areas
Tropical shifting cultivation or . 3.0 0.0
land already in use
New tropical forest clearings 1.5(0.7-2.2) 1.5(0.7-2.2)
Fuelwood burning 0.2 0.006(0.004-0.008)
Papér waste burning . 0.08 0.0008
Soil carbon loss in agriculture 0.3 | 0.3
Soil carbon loss on burning 0.4 0.02°
Desertificétion ' . 0.05 0.05
Urbanization of farmland 0.01 0.01
Fos;il fuel burning 5.0 5.0
Respiration of land biota 63.0 0.0
Decomposition of land detritus 37.0 0.0
Respiration of ocean biota 25.0 0.0
Decomposition of ocean détritus 35.0 : 0.0
Total : l7l.0' 6.9

Source: C.S. Wong, "Atmospheric Input of Carbon Dioxide from Burning
Wood," p. 199. '




_ EXHIBIT V-4 A
Comparison of Emission Factors of Wood Combustion Devices

-~

Type of Device/Pollutant Particulates SOx Hydrocarbon; Cco NOx
Wood Boilers 2.5-7.5 0.75 1-35 1-30 | 5
(without fly ash injection) .

Fireplaces 10 0 2.5 60 0.5
Small Wood Stoves 2-15 N/A N/A | 130 | w/a
Conical Burners Using Wood Refuse 0.5 0.05 5.5 | 65 0.5

N/A = Data Not Available

Source: U.S. EPA, Office of Air Quality Planning and Standards, Compilation of

Air Pollutant Emission Factors, AP-42,

1977.




of 5.9 to 16 gm per kg burned. > Finally,
the draft setting of a stove can be impor-
tant since the emission factors of particu-
lates tend to increase as the available air
is reduced.®

(5) One Attempt to Assess Potential Air Pollution
Impacts Suggests that Increases in Particulate
Emissions Could Be Dramatic in Urban Areas Where
the Totgl Heating Load Is Assumed by Wood Fuel

Despite the difficulty of predicting impacts, some
efforts have been made to assess potential air pollu-
tion problems resulting from increased fuelwood burning.
Professor Samuel Butcher of Bowdoin College attempted
to model impacts that could be expected, based on vari-
ous assumptions, in several cities in Maine. That re-
search indicated that small stoves, operated in a con-
ventional manner, could contribute up to 100pg/m3 to
ambient particulate levels if they were to assume 100 °
percent of the heating load. A residential density of
700 to 1,000 units per square kilometer was assumed.
The study also examined the potential impacts of less
than total reliance on woodfuel. Assuming that only
4 percent of the total heating load were provided by
wood, the research indicated that the contribution of
wood smoke to the urban particulate load could reach
8 ug/m3. Clearly, the impact of an increased particu-
late load will vary depending on atmospheric conditions
and current background levels.

In order to place the study findings in perspective,

it is useful to compare these potential increases to
existing pollutant levels and to Federal standards for

/

U.S. Environmental Protection Agency, "Source Sampling Residential
Fireplaces for Emission Factor Development," EPA-450/3-76-010,
November, 1975, pp.2-8.

Butcher also discusses these factors in his paper. See, for example,
Samuel S. Butcher, "A Preliminary Study of Particulate Emissions
From Small Wood Stoves,'" Journal of the Air Follution Control Assoc-
ation 27 (April, 1977): 346-348.




particulates. Exhibit V-5 provides that comparison.
In general, it appears that unless .a considerable pro-
portion of the population begins utilizing wood as
their only fuel source, incremental increases of par-
ticulates from wood burning would not alone cause
Federal ambient air quality standards to be violated
in these two cities, even on a worst case basis. It
should be stressed that extrapolation of these conclu-
tions is unwise and that a considerably larger amount
of data is necessary in order to better understand
potential impacts.

(6) Where Woodstove Owners Use Stoves to Burn Coal,
Air Pollution Impacts May Be Problemmatic

In some cases, wood stove owners may burn c¢oal
rather than wood in their stoves. In light of the
higher emission factors of coal versus wood for SO. and
particulates (see Exhibit V-1), one should considef the
potential air pollution impacts of coal burning.

Unfortunately, it is not possible to assess impacts

with any certainty for several reasons. First, data

on emissions factors in coal burning in various types

of wood stoves are an insufficient basis for drawing
conclusions. Secondly, there is uncertainty regard-

ing the numbers of woocd stove owners who will burn coal,

since total use will be limited by the type of stove

and the availability of coal. Stove type is an especially !
important consideration since not all stoves are struc-

turally suited for coal burning.

-In light of these uncertainties, one must conclude
that the air pollution potential of coal burning in
wood stoves should be recognized, but that the severlty
of the problem cannot be estlmated at this time.

3. 'CONCLUSION

In conclusion, increased harvesting and burning of
wood will have negative as well as positive environmental
effects. It is difficult to predict specific impacts,
however, due to the significant variabilities in harvesting
and burning techniques as well as in the application of control
measures.

Wood harvesting activities pose a threat to the quality
of nearby water bodies as well as the overall forest environ-
meht, but many of these negative impacts can be avoided or r

controlled through the application of sound forest manage-
ment practices. Increased wood harvesting, furthermore, can




EXHIBIT V-5

Potential Increases in Particulate Matter
from Wood Burning Staves—

Based on Butcher's 1978 Study

Location

Highest Incremental
Particulate Loag
Predicted* (ug/m”)

Current Air Quality

Federal Primary Ambient
Air Quality Standard
for Particulates

Bangor (1978)

Millinocket (1976)

72-1092
7-11°

6 out of 67 samplgs
exceeded 100 pg/m”;
geometric mean = 54

4 out of 55 samples
e§ceeded 100 pg/
m~; geometric mean
= 48

Annual geometric mean =
75 pg/m

max. 24 hr. cgncentra—
tion 260 pg/m” not more
than once a year

*Worst case

aAssuming 100 percent of Heating Load
Assuming 4 percent of Heating Load

Source: Butcher,

"The Impact of Residential Heating by Wood Stoves on Ambient Air
Quality," and telephone conversation with staff of Maine Department of
Environmental Protection.




result in positive impacts on wildlife habitat and forest
productivity. Air quality may be threatened since increased
burning of fuelwood will in some cases cause air pollution
problems. These impacts may be severe in certain cases,
depending on such factors as atmospheric conditions, residen-
tial density, and wood burning techniques, but they may be
inconsequential in other instances. While potential impacts
resulting from increased fuelwood harvesting use do not ap-
pear to be troublesome, very 1little research has been done
on the subject, and thus, before conclusive determinations
are made, considerably more detailed investigations should
be undertaken.’ : ’ :

7 Milliken refers to four studies that are presently investigating
wood combustion. See J.D. Milliken, "Wood Combustion Commerciali-
zation Program - Environmental Aspects," Industrial Environmental
Research Laboratory, U.S. EPA;, Reserach Triangle Park, N.C.,

January, 1979.
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VI. RESOURCE AVAILABILITY

From a national perspective, this country's wood resource
is generally acknowledged to be very substantial. Since the
0il embargo of 1973, the demand for wood as fuel has been
rising, however, and there is a question as to the long-term
ability of the timber supply to meet this demand. Further-
more, there have been reports of isolated winter shortages
of cordwood in several New England states. The purpose of
this chapter is to review and present the best available
information on the national and regional availability of
wood for residential usage.

1. SUPPLIES OF FUELWOOD IN THE UNITED STATES ARE SUBSTANTIAL

Without guestion, the supplies of fuelwood in this
country are sufficient to meet vast increases in demand.l
Fuelwood is available from a number of sources which can be
tapped without depleting supplies of commercially valuable
timber. Several sources of fuelwood, most notably net annual
growth and residues of forest materials, offer considerable
potential. The various categories of available fuelwood and
estimates of energy potential that the supply represents are
discussed in the following points.

(1) Large Quantities of Fuelwood Can Be Drawn From a
Number of Categories of Reserves Including Surplus
Growth, Noncommercial Reserves, Residues, and
Annual Mortality

The major categories of fuelwood are as follows:

. - Surplus growth. One potential source of
fuelwood 1s net annual growth in commercial
‘and noncommercial forests. This measure as
taken by the U.S. Forestry Service is calcu-
lated by subtracting annual removals of
timber from annual growth.

1 This conclusion is supported by Dr. Gil Dempsey, U.S. Forest Service
Laboratory, Princeton, West Virginia, in a telephone conversation,

January 25, 1979.
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. Logging residues. Commercial timber operations

- leave large quantities of branches, bark,
twigs, and leaves in the forest after opera-
tions have ceased. Some operations, further-
more, utilize only the bole of the tree, -
leaving approximately 30-40 percent of the
total above ground growth on the site. While
some companies presently make these residues
available as firewood, the potential of this

- resource has not yet been tapped.

. ~ Mill residues. Typical mill operations create
byproducts which are not commercially market-
able but which could be used as fuelwood.
Examples are -slash and bark chippings.

. Noncommercial timber and noncommercial forest
land. Noncommercial timber includes deformed,
small, dead, or undesirable softwoods as well
as many hardwoods. Noncommercial forest land
includes wood growing on unproductive sites
or in areas set aside by the U.S. Forestry
Service as deferred or reserved.

. Annual mortality. - An additional source of
fuelwood is trees which have died from
natural causes. These trees are suitable for
fuelwood if they are harvested before they
become rotten.

(2) The Overall Supply of Fuelwood is Adequate to Meet

It has been estimated that the supplies of woodfuel
in this country represent ah annual energy potential of
roughly 9 quads, 2-3 of which are considered readily
recoverable.l Specific details related to quantities
of available fuelwood are provided below.

. Supplies frbm net annual growth alone could
provide 1-4 gquads. According to the U.S.

Estimate is taken from presentation of Jim Dollard, U.S. Department

of Energy, at a seminar on wood combustion held in McLean, Virginia,
January 11, 1979. These figures are comparable to estimates made by
the Mitre Corporation in Salo, et.al., "Near Term Potential of Wood

as a Fuel," Mitre Technical Report MTR-7860, The Mitre Corporation,

McLean, Virginia, July, 1978.
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EXHIBIT VI-1

Potential Fuelwood Sources

Source

Energy Potential
(Quads per Year)

Surplus Growth

Mill Residues

Forest Residues
Annual Mortality

Noncommerical Timber
Reserves

Surplus from Noncommercial

Forests

TOTAL

Surplus from
Noncommercial
Forests

Source: Presentation by Jim Dollard, U.S.
Department of Energy, Wood Combustion
Workshop, McLean, Virginia, January

11, 1979.

Mill Residues
2%

10%

Logging
Residues

19%

Noncommercial

Surplus Timber Reserves
Growth 17%
35%

Annual
Mortality

17%




Forest Service,l the net annual growth of
commercial stocks is 4.5 trillion cubic feet.
At 85 cubic feet and 20 million Btu per cord,
surplus growth from commercial forests could
supply 1.1 quads per year. Assuming, further-
more, a typical use of five cords per house,
this resource alone could supply a significant
portion of the heating load for over 10 mil-
lion homes. One source has suggested that the
potential of surplus growth is even greater,
estimating growth from commercial as well as
noncommercial lands to be 4 guads per

year.

. In addition, supplies from mill and logging
residues, noncommercial timber stands, and -
annual mortality could provide 4.9 quads.
Statistics concerning fuelwood sources were
presented at a recent meeting on the subject
of fuelwood commercialization.3 According
to that presentation, annual contributions
of other categories of fuelwood supply are
as follows: mill and forest residues 1.9
quads,4 annual mortality 1.5 gquads, noncom-
mercial timber stands 1.5 quads. A summary
of the quantities and relative percentages
of all categories of fuelwood reserves is
presented in Exhibit VI-1.

. The total estimate of 9 quads could be in-
creased considerably by supplies resulting
from improved forest management techniques
and commercial cultivation of wood. According

U.S. Department of Agriculture, Forest Service, The Outlook for
Timber in the United States, Forest Resource Report No. 20,

October, 1973.

" Presentation by Jim Dollard, DOE, wood combustion seminar,
January 11, 1979.

Presentation by Jim Dollard, DOE, wood combustion seminar,
January 11, 1979.

This general estimate of the contribution of forest and mill residues
is supported by T. H. Ellis who estimates a total contribution of
harvesting residues in 1973 to be 2.2 gquads. T. H. Ellis, "The Role
of Wood Residue in the National Energy Picture," in Wood Residue As
An Energy Source, proceedings of the Forest Products Research Society
Energy Workshop, Denver, Colorado, September, 1976. (Madison,
Wisconsin: Forest Products Research Society, 1977), p. 19.
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to one author, forest productivity can double
if forest management practices are utilized.l
Additional wood supplies could come from com-
mercial tree farms which represent a potential
supply of 4.5 quads according to one study.
The estimate of 9 quads presented above
understates the energy potential of available
wood supplies for yet another reason, that

is, currently available statistics concerning
timber harvesting are based on the assumption
that only the merchantable bole is used. Thus,
current estimates of timber resources could

be 30 percent lower than actual reserves.

. Although supplies vary among regions of the .
country, no one area appears to face a
shortage. Exhibit VI-2 illustrates the energy
potential of wood resources in various regions
of the country. It is evident from the map
that resources are relatively evenly distrib-
uted in the Northeast, Southeast, Appalachian,
Pacific, and Mountain regions. The Delta and
Lakes regions have a somewhat smaller poten-
tial, while supplies are most limited in the
Northern Plains, Corn Belt, and Southern
Plains.

In evaluating the adequacy of wood
supplied cone should consider the total numbers
of households which can be expected to utilize
the resource. Generally speaking, major
population centers of the United States co-
incide with those regions which exhibit the
greatest potential fuelwood supply. Even
where supplies are lowest, for example in
the central part of the country, U.S.D.A.
figqures show that annual qgrowth exceeds
annual removals. Thus, it does not appear
that any one region will experience shortages.

Paul ‘Bofinger, "Better Foréstry Trhough Fuelwood Harvesting,”
paper presented at the Wood Heating Seminar 2 of the Wood Energy
Institute, September 1977, Hartford, Connecticut.

New England Federal Regional Council, Energy Reserve Development
Task Force, Wood Utilization Work Group, "A Report on the Potential
of Wood As An Energy Resource in New England," September, 1977.
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. ) EXHIBIT VI-2 . .
Potentially Available Wood Resource by USDA TFarm Production Regions (1976)

Lake States

{ 0.71(8) )

, X ',
______CornBelt -r

“Northeast
Northern’ 1.28 (14) »¢
— Plains )

0.05(1) ©

Mountain
1.32 (15) 7/

0.26 (3) '
N " Appalachian

% 1.34(15)

h§

Della

Southeast
). States | 1.35(15) .
| 0.91(10) | : 1quad = 10'3 Btu

Southern Plains %
0.32 (4) : \
Resource in quads per year. '

(Percent of total resource)

Potentially available resource is
8.9 quads per year.

Source: Presentation by Jim Dollard, U.S. Department of Energy, January 11, 1%979.




EXHIBIT VI-3
Wood Utilization

Category of Use Current Quads/Year | 1990 Quads/Year

Wood Products Industry

Process Heat/Steam Cogenera-
tion:

. About 45% self-sufficient
with use of: 1.1

. About 60% self-sufficient
with use of: 2.8

Residential

Use for primary and sup-

plementary heating 0.3 0.6
Utility less than 0.1 - 0.5
TOTAL ) 1.5 3.9

Source: Presentation by Jim Dollard, U.S. Department of Energy, Wood
Combustion Workshop, McLean, Virginia, January 11, 1979.




2.  COMPETING USES OF THE FUELWOOD SUPPLY SHOULD BE
RECOGNIZED

While the overall supply of wood for residential fuel
purposes is more than adequate, it is important to recognize
that wood is being used more widely for a variety of purposes
and that these uses will place additional demands on supplies
in the future. Exhibit VI-3 summarizes present and future wood
utilization by three categories of uses: use by the wood
Products industry, residential use, and use by utilities.

It is evident from the table that increased utilization couldl
result in an increased demand of 3.9 quads. Another estimate
has suggested residential could be up to 1 to 1.5 gquads by 1985
rather than the 0.6 quads presented on Exhibit VI-l. Even as-
suming this additional use, however, overall demand for wood

is well below the supply of 9 gquads per year mentioned above.

3. THE ADEQUACY OF THE FUELWOOD SUPPLY IS FURTHER EVIDENCED
BY VARIOUS STATE AND FEDERAL PROGRAMS TO ENCOURAGE ITS
USE; IT SHOULD BE RECOGNIZED, HOWEVER, THAT LOCAL
SHCRTAGES MAY OCCUR B

An overview of programs which encourage wood use is
presented below. In addition, several examples of potential
spot shortages are noted.

(1) A Number of Governmental Agencies Support Increased
Fuelwood Use

Each of the foresters contacted as part of this
study agreed that current supplies of wood suitable
for use as a fuel are more than adequate to meet con-
siderable increases in residential demand.2 Many of
them stated, furthermore, that they welcome increased
use because of the positive environmental impacts
which result from supervised, regular cutting. . In- '
creased use has been indirectly supported by many states
and by the U.S5. Forest Service through programs which
make firewood available in state and Federal forests.

In addition to these indirect incentives, several
governmental agencies have directly fostered increased

1 Booz, Allen & Hamilton, rough calculation based on 1970 Census data.

2 George Bourassa, Maine Forest Service; Ted Natti, State Forester, New
Hampshire; Stan Warner, Assistant Superintendent of Forests, Virginia.
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wood burning. The Georgia Forestry Commission, for
example, has undertaken a campaign to encourage the
burning of fuelwood in homes and in industries. Two
mobile units equipped with modern wood burning devices
tour the state, and brochures dealing with wood burning
are distributed.l The Tennessee Valley Authority (TVA)
also is promoting wood stove use on an experimental
basis. 1In a program undertaken with the North Georgia
Electric Membership Corporation (NGEMC), the TVA will
provide interest free loans to customers of the NGEMC
who desire to purchase a wood heater. The loans cover
the cost of the heater, chimney, and installation. A
final example of governmental encouragement of wood
burning is a program in the State of Idaho which grants
tax credits for certain wood burning equipment.

(2) Despite the Large Quantities of Wood Available,
Spot Shortages May Occur

Localized shortages of fuelwood are likely to
occur in some areas of the country, even where overall
supplies on a regional level are adequate. Several
state forests in Idaho, for example, are reported to
have suffered from excessive firewood gathering. 1In
New Hampshire, furthermore, the demand for state permits
to gather firewood from state forests is four times
the maximum permlt supply set by the Division of
Forestry.

_Another type of shortage may occur in urban areas.
"While overall timber supplies are plentiful in many
regions of the country, supplies are not generally
located in close proximity to major cities. As a re-
sult, urban dwelling wood users often rely on commer-
cial firewood distributors rather than harvesting their
own wood. The costs of this wood are high, however,
reflecting the transportation costs of ‘the merchant.
Thus, while there is no shortage of wood in an absolute
‘sense, there may be a scarcity of wood at a prlce that
is competitive w1th other fuels.

Descriptions of the Georgia and TVA programs are given in W.E.I.
Reports, Vol. 1, No. 2, November, 1978, Wood Energy Institute,
Box 800, Camden, Maine, pp. 4-5. .
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4. ALTHOUGH THE OVERALL SUPPLY OF FUELWOOD IS LARGE, ONE
CANNOT ASSUME THAT THE TOTAL AMOUNT WILL BE IMMEDIATELY
AVAILABLE FOR FUELWOOD USE

The ultimate availability of wood depends on the acces-
sibility and location of stands, the numbers and types of
owners, and the willingness of owners to harvest. These
factors will pose considerable obstacles to full utilization
of fuelwood supplies in some cases.

Where the number of owners of forested land is high,
for example, large scale fuelwood commercialization efforts
could meet considerable contract and administrative burdens.
Furthermore, not all owners of timber supplies desire to
harvest wood. - In southern New England, for example, 87 per-
cent of the owners of forested land have never harvested
timber from their property. The major reasons for this
reluctance are fear of destroying scenery, belief that the
timber stand is immature or not sufficiently large, distrust
of loggers, and fear that harvesting will destroy the land
for hunting and wildlife.l Clearly, therefore, it will be
necessary to convince owners that increased cutting is
beneficial to the appearance and productivity of the forest.

5. IN CONCLUSION, POTENTIAL SUPPLIES OF FUELWOOD IN THIS
COUNTRY ARE VAST, AND WITH PROPER MANAGEMENT APPEAR
CAPABLE OF MEETING THE PROBABLE INCREASES IN RESIDENTIAL
DEMAND FOR WOOD AS AN ENERGY SOURCE

The supply of fuelwood in the United States exhibits
two unique and very attractive attributes. First, it is
an enormously large supply, and secondly, it is self renew-
ing. The stock is sufficient to meet very large increases
in demand solely by relying on excess growth and residues
from commercial forestry operations. In addition to current
supplies, moreover, a vast potential can be realized through
tree farms and enhanced forest management. It should be
stressed, however, that the distribution system of wood is
not yet developed, and that significant obstacles may block
full utilization of the wood resource in the near term.

1 New England and Federal Regional Council Enexgy Resource Development
Task Force, Wood Utilization Group, "A Report on the Potential of
Wood As An Energy Resource in New England," Federal Energy Adminis-
tration, Boston, Mass., 1977, p. 16.
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VII. BALANCE OF PAYMENTS IMPACTS

One of the primary objectives of the federal government
energy tax credit program is to help improve the United
States' balance of payments position by decreasing the
amount of oil imported. A major concern related to tax
credits for residential wood burning equipment was that the
potential oil revenue savings might be partially or even
significantly offset by increased imports of stoves., The
purpose of this chapter is to discuss these factors and
present an overview assessment of the likely impacts that
increased wood heating equipment sales could have on balance
of payments. It should be noted that this assessment re-
lied on the best available information and opinions, and did
not incorporate any econometric modeling. ' '

1. TAX CREDITS ON WOOD HEATING EQUIPMENT ARE NOT EXPECTED
TO SIGNIFICANTLY INCREASE THE RATIO OF IMPORTED UMNITS
TO DOMESTIC PRODUCTION

Initial conversations with industry experts indicated
that there were three main factors that could potentially
influence the ratio of imported units to domestic produc-
tion: »

. Current domestic industry capacity

. Ability of domestic industry to rapidly increase
capacity .

. Ability of imported products to meet proposed
performance and safety standards.

(1) The Portion of the Domestic Industry Producing
Cast Iron Stoves, Currently Has Substantial
Excess Capacity

As reported in the International Trade Commission's
study, "Cast Iron Stoves,"l U.S. producers of cast iron

1 1J.S. International Trade Commission, "Cast Iron Stoves," Report
to the President on Investigation No, TA-201-24 under Section
201 of the Trade Act of 1974, Washington, DC, July 1977.
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Franklin, radiant heater, and other style stoves were
operating at an average of about 50 percent of plant
capacity as of early 1974, 1975, and 1976. Updated
capacity and production data, based on personal com-
munications with industry representatives, indicates
that despite a large sales increase in 1977, 1978

was not a good year and sales dropped. As a result,
p{ant capacity factors are now well below 50 percent.
Exhibit VII-1 presents these production capacity and
utilization figures for the last seven years.

The primary cause of this excess capacity
according to industry sources, has been the erosion
of the market for domestically produced cast iron
equipment and the substitution of less expensive
imported units, primarily from Taiwan and Korea.

The influx of Asian imports has been increasing over
the last five years and as a result, three American
foundries specializing in cast iron stoves have
either been closed down or have gone bankrupt.2

(2) The Portion of the Domestic Industry Producing
Fabricated Stoves Has the Ability to Substantially
Increase Capacity on Very Short Notice

Due to the relative simplicity of construction,
it is possible for small manufacturing facilities for
plate-type radiant heater stoves to set up in a matter
of weeks. The major manufacturers of this type of
product, through franchise arrangements, have already
established dozens of manufacturing plants across the
U.S. and as a result have reached an annual sales
level of over one quarter million in five years.
Members of this industry segment have stated in con-
versations with Booz, Allen staff, that they feel
that they will be able to continue this rapid growth
and would have no significant difficulty in meeting
increased demands resulting from the proposed tax
credit program.

Personal communications. Pauline Dunckel, stove industry
consultant.
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EXHIBIT VII-1
Aggregate Plant Capacity for Major U.S. Producers
of Cast Iron Stoves

(000's)
1972 1973 1974 1975 1976 1977 1978

Actual Production 109 132 164 248 129 207 129

Plant Capacity (Annual Basis) 262 305 366 442 438  425* 425%
Capacity Utilization % 42% - 43% 45% 56% 29% 49%  28%

* Estimated

'SOURCES:

1 Data for 1974, 1975 and 1976 is based on "Cast Iron Stoves,"
" a report prepared by the U.S. International Trade Commission,
July 1977. ‘

2 Data for 1977 and 1978 is based on personal communications
with Mrs. Pauline Dunckel, Consultant for selected stove
manufacturers.




(3) If Tax Credits For Wood Heating Are Implemented
With Rigorous Safety and Performance Standards,
The Wood Stove Industry Will Be Increasingly
Segmented Into Two Distinct Parts

These two segments are:

. Higher performance units, moderately or
high priced, primarily for people seeking
to provide a substantial portion of their
heat with wood. For these units, which
likely could meet proposed performance- and
safety standards for tax credit eligibility,
tax credits of 15 or 30 percent would lower
the initial purchase price and provide a
significant promotional advantage..

Lower performance units, low or moderately
priced for occasional or emergency heating.
Many of the lower priced models which in-
clude nearly three-quarters of the foreign
products currently appear to be in this
category and could be excluded from tax
credit eligibility if safety and perfor-
mance standards are required.

(4) Based on the Information Available, The Current
Ratio of Imported Units to Domestically
Produced Units Should Not Be Significantly
Changed With A Tax Credit

. There is substantial excess capacity
already available in the industry segment
producing cast iron stoves. This capacity
alone is approximately 200,000 units per
vear and exceeds the probable incremental
demand due to tax credits.3

. Addition of increased capacity can be
accomplished on a short time frame in the
industry segment producing fabricated
stoves. i

Refer to Exhibit III-1 for incremental demand data.
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. The domestic industry is strongest in the
market for moderate and high performance
stoves, and would be in a good position to
meet safety and performance standards.

2. THE REDUCED FOREIGN OIL IMPORTS SHOULD HAVE A MUCH
GREATER IMPACT ON THE BALANCE OF PAYMENTS THAN THE
INCREASED WOOD HEATING EQUIPMENT IMPORTS :

Airtight wood burning stoves and furnaces can save
from 10 to 20 bbl oil equivalent over a 20-year lifetime
per unit. The accumulated o0il savings during this time
period far outweigh the impact of increased wood heater
imports on the balance of payments.

(1) The Initial Price of the Wood Stove Is Quickly
Recovered In Terms of Imported 0Oil Savings

The preceding section indicated that imported
stove sales may increase slightly as a result of the
tax credit. However, even if all the incremental
sales induced by the tax credit were imported units,
the annual savings in imported o0il would soon offset
the purchase price of the wood stove unit. For
example, an imported, efficient, airtight wood stove
sells for slightly more than the domestic $500 aver-
age price. At 10 bbl o0il equivalent saved per year,
each stove unit will save $140 in imported oil per
year when valued at $14 per bbl. Thus, in about
four years, the stove unit will have offset the
initial $500 to $600 average price.

(2) During The Remainder of Its Twenty Year Life,
Each Stove or Furnace Will Continue To Save
$140 to $280 Per Year Improving the Balance
Of Payments

Since an airtight wood stove saves about 10 bbl,
0il equivalent per year over a lifetime of 20-years
and a wood burning furnace saves nearly 20 bbl oil
equivalent, over the 20-year period, these units will
each save from 200 to 400 bbl o0il equivalent. - Valued
at $14 per bbl, this amounts to $2,800 to $5,600 in
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imported o0il savings over 20 years or 5 to 10 times
the initial purchase price of the wood stove or fur-
nace.?4 This results in a favorable long run impact
on the balance of payments.

TAX CREDITS ON WOOD BURNING EQUIPMENT WILL- NOT
ADVERSELY AFFECT THE BALANCE OF PAYMENTS

. The ratio of imported to domestic units that
could gqualify for tax credit eligibility should
not significantly change, if tax credits for
stoves become available.

. Even if in the first years of tax credit
eligibility, imported unit sales did rise
somewhat, the long run value of fossil fuel
savings (i.e., over a 20-year lifetime of a
stove) should far exceed the initial cost.

In accordance with DOE policy, equivalent oil savings are
assumed to reduce oil imports propoftionally. In fact, a
somewhat less than propcrtional import reduction is more

reasonable which would decrease the magnitude of these re-

" sults hut not the overall interpretation.
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VIII. CONSUMER ECONOMICS

¢

From a consumer's standpoint, economics of wood
burning is a major factor in deciding whether or not to
consider wood as a source of fuel. From a government
perspective, however, it is important as an indicator of
the effect tax credits will have on the attractiveness
of this alternate energy source to consumers. In order
to effectively evaluate the consumer economics of wood .
burning and the effect of tax incentives on consumer
economics, three major areas are examined in this chapter:

. Effect of fuel wood cost and wood equipment
efficiency on wood heating economics

. Effect of equipment, maintenance and fuel cost
on the life cycle cost of wood heating

. Effect of tax credits on wood heating economics.

1. EFFECT ON FUEL WOOD COST AND WOOD BURNER EFFICIENCY
ON WOOD HEATING ECCNOMICS

The first consideration in evaluating the economics
of wood heating is a comparison of wood fuel costs to
conventional heating fuel costs.

(1) Where Cord Wood Is Purchased At Market Prices,
Wood Fuel Is Competitive With Fuel 0Oil or
Electric Heat Pump Heating

. At reasonable levels of efficiency for an
airtight wood stove (i.e., 50 percent) and
equivalent wood fuel costs of $60/cord wood,
heating can compete with fuel o0il at 50¢
per gallon and electric heat pumps at 4.0¢
per kWh. Exhibit VIII-1 can be used to
determine the break even energy prices for
other wood fuel costs. (Note: This exhibit
includes fuel costs only.)
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. Where less efficient equipment is used such
as conventional fireplaces or non-airtight
stoves, wood heating with purchased fuel is
generally not economically competitive with
conventional fuels except possibly with
electric resistance heat. Exhibit VIII-1
also shows a 30 percent efficient wood
burning unit, which at $60 per cord of wood
fuel becomes comparatively uneconomic.

. Wood heating cannot generally compete with
natural gas but may be able to compete with
propane fuel, commonly used in rural areas.

(2) Currently A Significant Number of Wood Burners
Cut Their Own TFirewood and in This Case, Wood
Heating Has A Definite Economic Advantage Over
Conventional Home Heating Fuels

Based on statewide surveys conducted in Maine,
Yermont and New Hampshire, well over 50 percent of
all residential wood users cut all_or apparently
part of their own firewood supply.lfz'3 In MNew
England, the majority of owner-cut wood comes from
the cutter's own land or that of friends. 1In regions
with large state or national forests, significant
amounts are also cut by permit holders.

As a result, where wood 1s either free or cut by
the user at a nominal cost, the initial cost for wood
heating equipment can often be recovered within one
or two years assuming wood provides a significant por-
tion of a home's heating requirements. For individuals
who believe the cost for fuel wood is based on their
own "free" labor, wood heating has a definite economic
advantage over conventional home heating fuels.

’_‘l

Dalton, M.M., et al, "Household Fuel Wood Use and Procurement in
New Hampshire," University of New Hampshire, October 1977.

Swain, E., "Maine Fuel Wood Study," Maine Audobon Society,
November 1978.

Action Research, Inc., "Use of Wood As a Heat Source and Quality
of Insulation in Vermont Households," Burlington, Vermont,
June 1978.
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EFFECT OF EQUIPMENT, MAINTENANCE AND FUEL COST ON THE
LIFE CYCLE COST OF WOOD HEATING

Although wood burning is often compared to conventional

home heating based on fuel cost alone, the full cost also
includes amortization of incremental equipment cost plus
any outlays for replacement parts or service calls. Each
of these factors are discussed in the sections that follow.

(1) The Primary Factor in Wood Heating Life Cycle
Economics Is the Fuel Wood Costs

Depending on the type of equipment and the wood
usage, fuel costs typically account for two-thirds to
four-fifths of the annual owning and operating cost
for wood heating equipment. Annualized costs of
several types of wood heating systems are given in
Exhibit VIII-2.

One type of system which is shown in the exhibit
is a retrofitted wood burning stove supplementing an
electric heat resistance heating system. Installed
costs for this type of wood burning equipment are
assumed to be $500 for the stove and $300 for a new
prefabricated metal chimney for a total of $800 (line g).
The annual amortized cost over a 20-year lifetime at a
10 percent interest rate would be $94 per year (line h).
At a typical wood usage of 4 cords per year and $60 per

~cord, (adjusted for 6 percent compound inflation rate

over a 20-yvear period) the average annualized fule cost
is $468 per year (line k). When maintenance is included
(i.e., chimney clean once a year), wood fuel costs ac-
counts for 75 percent of the $621 (h+k+m) total annual

_costs.

(2) The Second Factor in Wood Heating Economics Is
Equipment Amortization Costs

Again referring to Exhibit VIII-2, annual wood
burning equipment amortization costs (h) are typically
10 percent of the total annual wood heating cost
(h+k+m). For a small stove that requires no new
chimney, this may amount to only $30 per year, but
for large central systems, equipment costs can be
many times this amount.
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(3) The Third Factor in Wood Heating Economics Is
Maintenance Costs

Normally maintenance costs for wood burning equip-
‘ment are small compared to fuel costs. The most common
maintenance item is chimney cleaning. Typically, it is
done once or twice a year, depending on usage, and costs
$20 to $30 per cleaning if a chimney sweeping service is
used.

(4) The Comparative Consumer Economics of Wood
Burning Will Be Significantly Affected By The
Changing Prices of Conventional Fuels :

Since fuel prices comprise the largest annual
heating cost for all heating systems, the relative
changes in the price of fuel will significantly
effect the economics of heating. Calculations in
Exhibit VIII-2, rather than assuming a stable cost
of fuel, have assumed the following changes in the
price of fuel over a 20-year period.

Price of oil assumed to rise at an average
rate of 10 percent per year

Price of electricity is assumed to rise
at an average rate of 8 percent per year

. Price of gas, due to its expected deregula-
tion, is assumed to rise at an annual rate
of 12 percent per year

. The price of fuel wood is assumed to grow
at an annual rate of 6 percent per year.

The conclusion from this analysis is that although
wood heating is marginally competitive at current fuel
prices, when escalating electric, oil and gas rates
are taken into account, wood heating becomes economic
with oil heat and heat pumps. Refer to Exhibit VIII-2
(lines £ and o) for further detail.
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EXHIBIT VIII-2
Annualized Costs for Selected Residential Wood Heating Systems

Hoodburning

Retrofitted Retrofitted Retrofitted Stoves Supply
Hoodburning dual-Fuel Woodburning Woodburaing Retrofitted 100 of Heat
Stove Wood/01i1 Stove Stove Hoodburning Bemand.
Supplementing Fired Supplenenting Supplementing Stove {New House,
. 0il-Fired Furnace Clectric Electric Supplementing 2 Stuves and
Cost Component Boiler (New House) Resistance Heat Heat Puup Gas Furnace 2 Chimneys)
2 INITIAL CONVENTIONAL EQUIPMENT COST1
INCLUDING INSTALLATION $3,50C $3,500 $1,500 $5,000 $3,000 -0-
b ANNUAL EQUIPMENT AMORTIZATION COST2 $ 4ic 3 410 $ 176 $ 585 $ 351 -0-
€ ANNUALIZED MAINTENANCE EXPENSE3 $ 9§ 3 98 -0- $ 195 $ 59 -0-
d  ANNUAL CONVENTIONAL FUEL USE4 1,200 gal. 1,200 gal. 29,600 kiWh 14,800 kith 1,440 therms -0-
e  ANNUALIZED CONVENTTONAL FUEL COST5 $1,980 $1,980 $3,433 $1,716 $1,450 ) -0-
f  TOTAL ANNUAL CONVENTIONAL HEATING
SYSTEM COST $/YR.(f=b+c+e) $2,48¢ $2,488 $3,609 $2,496 $1,860 -0-
g INITIAL INCREMENTAL COST FOR HOOD6
HEATING EQUIPHENT . $ 500 $1.,000 $ 800 $ 800 $ 800 $1.600
h ANNUAL EQUIPMENT AMORTIZATION COST $ 59 . $ 117 $ 94 $ 94 $ 94 $ 187
i PERCENT OF HEAT SUPPLIED BY WOGD 33% 663 337 33% . 33% 100
§ W0OD FUEL USE-CORDS/YEAR’ 4 8 4 a P 12
k  ANNUALIZED W0OD FUEL cosT8 $ 468 £ 936 $ 468 $ 468 $ 468 $1.,404
1 CONVENTIONAL FUEL SAVING PER YEAR - $ 660 $1,320 $1,144 $ 572 $ 483 N/A
m ANNUALIZED CHIMNEY CLEANING EXPENSE9 $ 59 § 11/ . $ 59 $ 59 $ 59 $ 175
N NET ANNUAL COST (SAVING) DIFFERENTIAL (s 74) ($ 150) (% 523) $ 49 $ 138 N/ A
FOR WOOD HEATING
0 TOTAL ANNUAL WOOD HEATING SYSTEW COST $2,414 $2,338 $3,028 $2,545 $1,998 $1.776
{o=f+h+k-1+m
p EFFECT OF SOLAR TAX CREDIT (30%) ($ 18) §: 35) ($ 28) ($ 28} (3 28) ($ 56)
ON WOOD HEATING COST . ’
q 7ET ANNUAL COST WITH SOLAR TAX CREOIT $2,396 $2,303 $3.000 ) $2,517 $1,970 $1,720
q+o-p
FOOTNOTES : :

1. Initial conventional equipment cost, includes instaliation and distribution systems
. Discount rate of 10% and 20-year equipment 1ifetime assumed.
3. Maintenance expense is escalated at a rate of 6% per year.
4. Heat conversion efficiency is assumed to be 50% for oil-fired boiler, 100% for electric resistance, 70% for gas furnace and 2.00 C.0.P. for heat
pump. Total heat demanded by the household is estimated tc be 100 million Btu/year, based on 5000 degree days.
5. Energy prices assumed to be 55¢ per gallon of o0il escalated at 107 over a 20-year period
5¢ per kWh of electricity cscalated at 84 over a 20-year period

25¢ per therm of gas escalated at 12% over a 20-year period
6. Woodburning system cost is generally assuned to be $800. Of that $500 is for the woodburning stove and $300 for the chimney. A1l installation
costs are included.
Heat conversion efficiency of wood stoves is assumed to be 50%.
Wood fuel cost assumed to be $60 per cord, escalated at 6% over a 20-year period.
Assumed to be $30/per 4-cord/year wood consumption escalated at 6% over a 20-year pericd.
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(5}’ There Are A Number of "Hidden" Costs For Wood
Heating That Cannot Be Accurately Quantified
But Have A Considerable Effect on Economics
From A Consumer's Standpoint

The major hidden cost for home wood heating
involves the time required for loading of wood and
tending the equipment. At one-fourth hour per day,
a labor rate of $4 per hour and a 120-day heat-
ing season, the labor for equipment operation is
worth $120 a year.?

Other hidden costs include:
T Ash removal once a week

. Dry storage space for fuel such as a shed
Oor garage area

. Smoke detector

Higher homeowner insurance rates in some
circumstances.

(6) There Are A Number of Consumer Benefits For
' Wood Heating That Are Often Overlooked

In a new home where one or two stoves will
be the primary heat source, the backup
heating system can often be reduced in size
and simplified. This can significantly im-
prove wood heating economics as shown in
Column 6 of Exhibit VIII-2.

. Properly sequenced wood heating systems can
also be used to moderate winter demand pro-
files for electric and gas utilities.

. Wood heating can help insure against fuel
delivery interruptions and power blackouts.

Additional discussions of wood heating economics are given in
Garrett, D., "Economic Implications of Using Wood Space'Heaters
for Home Comfort Heat," Northeastern .Forest Experiment Station,
Burlington, Vermont, April 1978; and Shelton, Jr. and Shapiro, A.,
The Woodburners Encyclopedia, Chapter 13, Vermont Crossroads
Press, 1976. .
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EFFECT OF TAX CREDITS ON WOOD HEATING ECONOMICS

(1) In Terms of the Overall Effect on Wood Heating
Economics, Equipment Tax Credits Will Have a
Small But Positive Impact on Annual Heating Costs

The key reason for this conclusion is that for
most wood burners purchasing wood, the major ongoing
cost factor is fuel rather than equipment. - The mar-
ginal benefits of even a 30 percent tax credit when
amortized over a typical equipment lifetime of 20
years, decreases the total annual heating costs by
less than 5 percent. The bottom lines of Exhibit
VIII-2 show the effect of sales tax credits on six
typical wood heating system combinations.

(2) Tax Credits Will Have A Significant Effect On
Wood Heating Economics in Cases Where the Fuel
Wood Cost Is Negligible or Ignored

As shown in Exhibit VIII-2, the annual cost of
wood is two-thirds to four-~-fifths of the total wood
heating costs. For those wood burners who are able
to utilize a free source of wood, the tax incentives
may appear to have a greater economic impact, al-
though the actual cash value cf the tax benefits
remain constant.

(3) Additional Effect of Wood Heating Tax Credits

The active support of wood burning by the
federal government, through such actions as tax
credits, should have a considerable promotional
effect on wood burning. Tax credits will likely be
a major factor -influencing consumer behavior in terms
of purchasing wood heating equipment.
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IX. EMPLOYMENT AND OTHER SOCIAL IMPACTS

Tax incentives to encourage increased residential wood
burning could have significant social impacts. While some
of these implications are more obvious than others, all
deserve consideration by DOE in its assessment of tax credit
policy options. .

Several types of social impacts are discussed in this
chapter and are divided into two categories: employment
impacts and other social impacts. The discussion is neces-
sarily brief due to the limited research on the subject.

1.. EMPLOYMENT IMPACTS

It appears that increased residential fuelwood use
could have significant effects on local employment, but
research is insufficient to predict the magnitude of national
level impacts. Studies that have addressed the employment
issue are discussed below.

(1) Limited Research Suggests That Increased Utilization
of Firewood Will Likely Have Positive Regional
Employment Benefits

Two studies on wood energy potential which were
completed in the past two yearsl concluded that increased
wood usage will benefit local economies and employment
primarily by increasing the demand for firewood. One
of these research efforts, conducted by Brookhaven
National Labs, suggested that between 10,000 and 16,500
jobs could be created in New England as a result of
_increased wood use by residential and small commercial
operations in that region. Another study prepared for
the State of Vermont is consistent with the Brookhaven

1 National Center For Analysis of Energy Systems, Brookhaven National
Laboratory Associated Universities, Inc, Assessing The Employment
Implications of Alternative Energy Supply, Conversion, and End Use
Technological Configurations: The Case of Firewood Versus Fuel Oil
In New England in 1985. February, 1978
and » :

Governor's Task Force on Wood as a Source of Energy, State of Vermont,
Final Report, August, 1975. .
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estimate. The Vermont study suggests that by 1985 the
wood energy industry in that State could employ up to
3,500 people. :

While the assumptions underlying the Vermont esti-
mate were not made explicit, those inherent in the
Brookhaven report were discussed in some detail. The
most important of these assumptions are noted below.

. The Brookhaven study estimated only direct
employment impacts in New England for an
assumed substitution of firewood for fuel
0il. The study focused on direct employment
impacts associated with firewood c¢cutting and
transportation. It did not consider second-
ary impacts such as increased employment in
the wood stove industry, or tertiary impacts
such as a greater demand for steel and con-
sequent stimulation of employment in the
steel industry.

. The Brookhaven study, furthermore, made a
number of assumptions concerning fuel wood
use and the time necessary to cut and dis-
tribute wood. Any prediction of emplovment
impacts must be based necessarily on a
number of assumptions. These include the
following:

- The total amount of wood that will be
substituted for conventional fuels

- The extent to which users cut their own
wood

- The time necessary to cut, load, and
transport the wood to consumers

- The time necessary to supply equivalent
amounts of substituted fuel to users.

The Brookhaven study assumed that 0.1 quads of wood
could be substituted for fuel oil in New England in
"1985. Of this amount, .05 to .074 guads would be pur-
chased from commercial cutters. The study furthermore
estimated that an average of eight hours is required
to cut, gather, and partially split one cord, and that
one and one half hours are required for transportation
of the same amount. Based on these assumptions, esti-
mates in the following table were obtained.
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Labor Requirements For Wood and
Fuel 0il Distribution

Labor Requirements (Man-years/Btu)
Fuel Cutting/Pipeline Transport** Delivery

Wood 222.2 x 1012 41.7 x 10-12
Fuel Oil*i 0.2 x 10-12 30 x 10-12

* Estimates were taken by Brookhaven from other research by
Bechtel and SRI.

*% Labor required to move a Btu of fuel from a tanker through
a 300 mile pipeline to storage facilities. It does not
appear that this estimate includes production labor.

Applying these labor coefficients, Brookhaven obtained
the range of 10,200 to 16,500 jobs in New England.
This represents the increase of direct labor stemming
from wood use minus the labor lost from the substitu-
tion of wood for fuel o0il. It is clear from the table
that wood fuel supply and distribution operations are
significantly more labor intensive than fuel oil
operations.

(2) More Detailed Research Is Needed to Predict
Employment Impacts on a National Level

While the Brookhaven and Vermont studies clearly
suggest the beneficial employment impacts of increased
wood use, these figures can not necessarily be extrapolated
to a national level. The Brookhaven study, for example,
is careful to note that the analysis is limited to
direct employment impacts. One should recognize,
furthermore, that the study considers New England only.

The availability and use of fuel wood will vary in
different regions, and thus employment in each region
should be considered separately.

Secondary and tertiary, impacts of increased wood
use could be significant, and thus deserve greater
attention. If wood stoves are produced in the United
States, for example, new jobs in the wood stove industry
could result. Possible impacts on the steel industry
and other tertiary effects should also be studied.
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2. OTHER SOCIAL IMPACTS

While research on the employment impacts of wood use
is sparce, discussions of other social impacts are virtually
nonexistent. Although no conclusive findings can be noted,
it is possible to raise a number of issues for consideration.
Several of these are discussed below.

(1) Tax Credits for Wood Burning Equipment Could
Benefit Lower Income Persons As Well As Moderate
and High Income Individuals

Individuals who burn wood represent a very hetero-
genous group. While many low income persons are known
to burn fuel wood, there is also a trend in some areas
of the country for well educated, higher income_persons
to convert to wood burning stoves and furna-ces.l Tax
credits for wood burning equipment would stimulate wood
use by each of these groups, but most importantly it
would made wood heating affordable to lower income
persons. Similar advantages do not result from credits
for other technologies that are currently eligible; "
solar and other alternatives provide little help to
lower income persons because the initial costs of these
systems are prohibitively high,

(2) Tax Credits Could Ease the Energy Cost Burden of
Lower Income Families in Some Parts of the Country

Related to the first point above, if the initial
cost of wood burning equipment is more economically
attractive to lower income families, more may convert
to wood as a primary fuel. Where low income persons
can cut their own wood supply, fuel expenses could be
decreased significantly, allowing more disposal income
to be alloted to food, clothing, and other necessities.

(3) Tax Credits May Not Be Geographically Equitable

Conversion to wood as a primary fuel, even with
the incentive of tax credits, will not be practical
for all persons in all areas of the country. In fact,

1 One survey of wood users in Maine found that individuals who burn
wood have higher levels of education and considerably higher
incomes than those who do not burn wood. Maine Audubon Society,
Final Report: Maine Firewood Study, November 14, 1978.
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it is most likely that the overall number of users will
be small and that they will be located in relatively
isolated areas. Thus, conversion is not a viable option
for some families, and the tax credit for wood burning
equipment will therefore benefit users most where wood
can be obtained easily at a competitive cost. These
conditions will most likely be met in rural rather than
urban areas. :

(4) Tax Credits May Help Foster an Attitude of Energy
Self-Sufficiency and Conservation

Even if conversion to wood burning equipment is
neither uniform nor widespread, incentives could help
foster a national philosophy of energy self-sufficiency.
Wood burning provides an opportunity for individuals
to be self-reliant in a manner that few other tech-
nologies offer. As noted above, these opportunities
are available to individuals in a wide spectrum of
income brackets.
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EXHIBIT
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Alternat_ve Policy Options and Suboptions

PRIMARY POLICY
OPTIONS

NO TAX
CREMIT

LAUIPMENT
SUBOPTIONS

HENEWABLE ENERGY
SUURCE TAX CREDIT
JOPEACENT

AIRTIGHT
STOVES

i

ENERGY CONSERVATION
TAX CREDIT
15 PENCENT

ALL STOVES OTHER

THAN ALRTIGHT

FURNACES AND
BOILEHS

FIREPLACES

CHIMNEYS

ELIGIBILITY DATE
SUBOPTION

NETROACTIVETO
APRIL 20,1977

ELIGIBILITY
STANDARDS
SUBOPTIONS

-

IMMEDIATE .
ELIGIBILITY FROM
JANUANY 0t, 1979

NO MANDATORY,
STANDARDS

\  DELAYED
ELIGIBILITY
JANUARY 01, 1880

SAFETY
STANOARDS

EFFICIENCY
STANDARDS
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X. DOE POLICY OPTIONS

As stated in the Introduction, the overall goal of
this report is to assemble the essential information and
facts which will enable the Department of Energy to
recommend the inclusion or exclusion of residential wood
burning equipment in the energy tax credit program for '
individuals. The.policy options open to DOE, however,
are more numerous and their assessment far more complex
than'a simple recommendations for or against tax credits.

For the purposes of this study, the primary pclicy
options open to DOE were defined as:

. Option 0—No Tax Credits

Option I—Renewable Energy Source Tax Credits
(30 percent)

. Option II—Energy Conservation Tax Credits
(15 percent).

Within options I and II, there are a number of suboptions
which address the type of equipment, eligibility date and
eligibility standards. These suboptions include:

Suboption A—Air tight stoves only

. Suboption B—All stoves other than airtight units

. Suboption C—Furnaces and boilers

. Suboption D—Fireplaces

. Suboption E—Chimneys and auxiliary equipment

Suboption l—Retroactive to April 20, 1977

. Suboption 2—Immediate eligibility from
January 1, 1979

. Suboption 3—Delayed eligibility to
‘ January 1, 1930

Suboption a—No mandatory standards

0
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Suboption b—Safety standards
Suboption c—Efficiency standards
Suboption d—Emissions standards.
These policy "options are displayed on Exhibit Xx-1.
This final chapter of the report will present the |
key pros and cons for each option based on the results

discussed earlier. It will also include a brief description
of the option.

1. OPTION 0: NO TAX CREDITS

This option recognizes the fact that residential wood
burning use is already expanding rapidly and that Federal
government incentives may not be needed to stimulate future
growth. This policy option, furthermore, leaves open the
possibility of redirecting Federal funds for research, de-
velopment, demonstration and other support for wood burning
development. :

Pros:

- Sales of wood burning equipment already have
grown five-fold since the oil embargo, from
200,000 units in 1973, to over one million
units in 1978 (refer to Exhibit II-2). Based
on this rapid growth, there is a question
whether tax incentives are necessary to en-
sure continued sales growth.

- More time will be available for the comple-
tion of the many ongoing government and pri-
vate efforts in the areas of improved product
designs, standards development, environmental
impact research, and wood fuel resource
assessment. One of the key concerns of pre-
vious opponents of wood stove tax credits was
that the Federal government's support for
this conservation device may be premature due
to the many long-range problems needing fur-
ther research.

- Federal funds could possibly be more effec-
tive if spent directly on solving current
well-established problems affecting the con-
tinued use of wood such as:




Cons:

. Increased funding for forest management
programs

Training programs for building code
inspectors and fire marshals

. Consumer education programs on instal-
lation and operational guidelines

Assistance to manufacturers in estab-
lishing and complying with standards.

Department of Energy and the Administration
in general have been criticized for with-
holding financial support for an energy re- |
source that it has been otherwise promoting.
This criticism was heightened when the £final
Energy Tax Act of 1978 emerged from the
Conference Committee excluding wood burning
equipment, after earlier versions had in-
cluded it.

The no tax credit option differs from pre-
vious federal and state encouragement of
accelerated biomass utilization:

. A New England Federal Regional Council
report in 1977 recommended the promotion
of tax incentives for wood burning
equipment.

. Significant attention has been given
to biomass and direct burning of wood,
in the Domestic Policy Review on Solar
Energy.

. TVA has a well publicized demonstration
. program supplying wood stoves to elec-
tric heating customers in North
Carolina and Tennessee.

. A State of Vermont Governor's Task
Force on Wood as a Source of Energy
(1975) concluded that positive steps
should be taken to encourage wood use
in Vermont.



. The State of Idaho recently provided
for state income tax credits for
residential wood heating equipment.

- This option may be misinterpreted by some
prospective wood burners as suggesting that
the Federal Government does not believe wood
burning a viable alternate energy source.
This misinterpretation may cause some loss
in sales.

2. OPTION I RENEWABLE ENERGY SOURCE TAX CREDIT (30 PERCENT)

Despite the current surge in wood heating equipment

-sales, there are a number of reasons for support of

" residential wood heating equipment tax credits. The first
alternative Federal incentive option is the renewable energy

source tax credits provision of the NEA. This option

provides for a 30 percent credit for the first $2,000 of

equipment expenditure plus 20 percent of.the next $8,000

of expenditure. It applies to individuals, is for primary

residences only, and is for expenditures in new construction

as well as for retrofitted equipment. '

Pros:

A 30-percent credit should result in a savings
of between 240 and 420 million bbl oil equiva-
lent cumulative through the year 2005, depend-
ing on the type of equipment eligible. (Refer
to Exhibit III-4.)

- The tax credit should improve the nation's
balance of payment position by reducing the
volume of oil imports.

- The credit should increase sales of residen-
tial wood burning equipment by approx1mately
30 percent.

- With proper standards, tax incentives will
allow the government to selectively encour-
age use of equipment meeting established
safety and performance standards.

- Tax incentives will indirectly encourage
greater public recognltlon of the nation's
forest resource and may give impetus to better
forest management practices.




Credits will improve the consumer economics
of wood heating for many users (refer to
Exhibit VIII-2).

Renewable energy tax credits eligibility
(30 percent) will encourage wood energy
usage in new homes as well as for retrofit
units. This will significantly increase
the size of the potential market for wood
burning equipment.

Local economies and job markets may benefit
with increased numbers of equipment dealers
and installers, wood fuel distributors, and
supplemental services such as chimney
sweeping (refer to Chapter IX for a further
discussion).

Tax credits will provide an incentive for
lower income individuals as well as moderate
or high income persons. Various studies
have shown considerable use of wood heating
bv low income individuals and tax incentive
for wood stoves would definitely help make
wood heating affordable for many more.
Solar and other alternative energy tax
credits provide little help for low income
persons because initial costs for these
svstems are high.

Cons:

The net costs to the government in terms
of tax revenue loss ranges from a low of
$700 million cumulative through 1985 to
over $5 billion, depending on the type

of equipment eligible. This tax revenue
loss is several times larger than the
estimated loss for solar home tax credits
(refer to Chapter III for further details).



Tax credits for residential wood burning
eguipment were originally rejected because
of budget limitations and this continues to
be a factor since the administration is
seeking to reduce the Federal budget deficit.
If the 30 percent renewable energy tax credits
are selected at the appropriate level, the
tax revenue loss will be even higher than
previous tax credit bills for wood burning
equipment which were based on a 20 percent
tax credit.

The tax incentives may accelerate demand for
currently available models of equipment at a
time when most product lines are undergoing
extensive design development. A possible
result of premature market stimulation could

be to induce manufacturers to invest in
production facilities for current models of
equipment rather than to continuously develop
and market new products. .

Tax incentives may indirectly lead to in-
creased fires in homes. Research on the
correlation between the use of wood burning
appliances and the occurrence of home fires
is underway, but the consequences of wide-
spread wood use in terms of safety is still
unknown. Some experts believe the safety
issue is well on the way to being resolved
while others view it as a major uncertainty.

The long range environmental impacts are
unpredictable at this time although some
experts believe that the major deleterious
effects are controllable. Considerable new
research is underway in the areas of parti-
culate and chemical emissions, but there is
very little data so far.

There may be at least some overdemand for
firewood at the local level causing higher
.prices and possibly damage to the forest en-
vironment. Although the overall forest re-
source is large, some areas have reportedly

already suffered from excessive cutting,
especially near roads and parks. In addi-
tion, some woodlots have had excessive
cutting of small trees which, if done on a
large scale, could seriously limit the future
stock of mature timber (i.e., in 20 years).

o€



3. OPTION II: ENERGY CONSERVATION TAX CREDITS (15 PERCENT)

This option would provide for a 15 percent tax credit
to individuals (as compared to the renewable energy credit
of 30 percent) for the purchase of residential wood burning
equipment. It applies to equipment that is retrofitted on
principal residences that were substantially completed
before April 20, 1977. Under this provision, the combined
limit of all conservation expenditures including insulation,
furnace modifications, plus wood burning equipment would be
$2.000.

. Pros:

- The 15 percent credit will result in a sig-
nificant increase in demand for wood burning
equipment, but this demand will likely be
somewhat lower than for the 30 percent re-
newable energy tax credit. However, a number
of manufacturers indicated during the course

tax credit, rather than the level of the

credit, that will be significant in stimu-
lating demand.

- The estimated equivalent o0il savings result-
ing from this option is between 120 and 210
million bbl cumulative through the year 2005
depending on the types of equipment eligible.
These savings are approximately half of the
projected savings for Option I, Renewable
Energy Tax Credits. The balance of payment
impact of this option will also be lower than
in the case of Option I.

-~ . The estimated Federal tax revenue losses
associated with this option are lower than
for renewable energy tax credits and lower
than the previous tax credit bills, but are
still significant, ranging from $300 million
to $2 billion.

. Cons:
-  The level of tax credit has no effect on a
number of disadvantages listed under Option I

including:

Potential safety problems

of this study that .it_is the-—existence of the----



. Unresolved long-term environmental
issues

. Premature acceleration of demand for
products undergoing extensive redesign

. Spot shortages or excessive localized
demand for firewood.

- This tax credit provision would limit the

market for wood heating equipment to retro-
fit applications only.

4. 'SUBOPTION A - AIRTIGHT STOVES ONLY

Although there is relatively little efficiency test
data for specific stove models, it is generally recognized
that airtight stoves including thermostatic circulators
and radiant heaters have the highest efficiency (i.e., 350
to 60 percent) among the types of equipment available. 1In
lieu of more precise efficiency data, this option would
allow credit eligibility based on high performance stoves.

Pros:

- Tax credits for alrtlght stoves will encourage
consumers to purchase higher efficiency equip-
ment.

- Manufacturers will be encouraged to produce
and market higher efficiency equipment.

- The government cost per barrel of oil saved
for this option is approximately $3/bbl and
is nearly as low as home insulation tax
credits (see Exhibit III-4).

. Cons:

-  The limited eligibility under this option
excludes some types of equipment (i.e.,
Franklin fireplaces) that may perform nearly
as well as airtight stoves in some circum-
stances

- Due to the wide range of efficiencies among
airtight stoves, providing credits to this
category may promote the use of some ineffi-
cient, unsafe, and low gquality units.




5. SUBOPTION B - ALL STOVES OTHER THAN AIRTIGHTS

In addition to airtight units, there are many other
styles of stoves on the market, some of which are quite
popular for supplemental heating. These include Franklin,
boxwood, potbelly, cooking and parlor stoves. Under some
circumstances, certain units can operate quite efficiently
and often are less expensive than airtight circulators or
radiant heaters. (This suboption could be combined with
Suboption A above to help eliminate potential confusion as
to what types of stoves qualify for tax credit.)

. Pros:

- Average costs for these units are often one-
third to one~half that of airtight stoves

- The marginal government cost per barrel of -
0il saved is between $4 and $5 per barrel
depending on the tax credit level.

The option may generate a wider response from
potential woodburners.

- Since the cost of non-airtight units is gen-
erally lower, the per unit tax loss to the
government may be reduced.

. Cons:

- Efficiencies for these units range from 20 to
40 percent compared to 50 percent or more for -
typical airtight units

- Some models do not have firebrick lining or
adequate metal thickness, and as a result
often "burn out" much sooner than airtight
models o

- Many units cannot meet UL building code stan-
dards without extensive redesign.

6. SUBOPTION C - FURNACES AND BOILERS

Wood fired central heating systems for homes are gaining
in popularity especially where the furnace or boiler is a dual
fuel unit (i.e., burns wood and oil, or wood and gas).

These units can supply a major portion of a home's heating



requirements at an efficiency comparable to that of an air-
tight wood stove.

. Pros:

- Furnaces and boilers can be readily integrated
with existing or new home heat distribution
systems.

- Potential woodburners who desire heating
equipment to be outside the living area of a
home have more flexibility.

- Wood burning equipment eligible under this
option can carry a significant part of a
home's heating load.

- Furnaces and boilers can be integrated with
automatic fuel feeding equipment.

Cons:

- Combustion efficiency with back-up fuel is
lower than for conventional fuel fired heat-
ing equipment.

- Many ‘'U.S. manufactured products are under-
going intensive development.

- The marginal government tax revenue loss per
bbl. of 0il saved is somewhat worse than for
airtight stoves but approximately the same as
Suboption B, All Other Stoves.

7. SUBOPTION D:- FIREPLACES

Currently fireplaces are installed in upwards of 50 per-
cent of all new single family homes and as such constitute
the largest single source of potential residential wood
usage. However most fireplaces are inefficient compared to
wood stoves. This option would extend tax credit to both
new and retrofitted fireplaces if renewable energy tax
credits apply (Option I) but only retrofitted units if con-
servation tax credits apply (Option II).
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. Pros:

- Some new homeowners and builders may be en-
couraged to install fireplaces that could be
modified in the future to be either more effi-
cient or be retrofitted with a wood stove.

- When combined with tax credits for chimneys,
this option may encourage greater installa-
tion of masonry chimneys compared with metal
chimneys.

. Cons:

- Credits for fireplaces will result in a very
high potential tax revenue loss compared to
the potential oil savings. (See Exhibit III-~5).

- Fireplaces are most often used for aesthetic
purposes and most people do not burn laxge
amounts of wood in them.

- Credits for fireplaces encourages the compara-
tive waste of fuel and uneconomic methods of
heating.

8. SUBOPTION E - CHIMNEYS AND AUXILIARY EQUIPMENT

A key part of safe wood heating equipment operation is
a good chimney. A good chimney is clostly however, and can
nearly double the cost of a wood stove or furnace alone.
As a result, many potential wood burners may be dissuaded
from purchasing equipment if a new chimney must be installed,
This option would provide for tax credits for new and/or
retrofit chimneys for wood burning equipment, depending on
the tax credit level option (i.e., Options I or II).

. Pros:

- Some new home owners and builders may be en-
couraged to install higher cost but more
durable masonry chimneys at the time a house
is built.

- Potential wood burners will be encouraged to
install a good chimney along with other wood
heating equipment since both would be eligikle
for tax credits.



- Tax credits for chimneys and auxiliary wood
burning equipment would improve overall con-
sumer economies.

Cons:

- From
very
over
(See

- Some
sidy

the government perspective there is a
substantial tax revenue loss for chimneys
that for wood heating equipment alone.
Exhibit III-5, Option I, A+B+C+D +E, 2, a).

people may use the tax credits as a sub-
for decorative chimney styles.

- 9, SUBOPTION 1 - ALLOW RETROACTIVE ELIGIBILITY

When the NEA was finally passed by Congress in Novem-
ber 1978, eligibility for conservation and alternative
energy equipment was made retroactive to April 20, 1977, the
date President Carter first announced the National Energy
-Plan. If wood heating equipment were added to the eligi-
bility list the date of eligibility could be as far back as

this date.

. Pros:

- Retroactive eligibility would tend to put

wood

heating on an equal basis. with other

conservation measures in terms of the length
of the applicable period.

- There would be a degree of equity for people
who already installed wood heating equipment
under the belief that a tax refund would
eventually be available.

. Cons:

- Under the original National Energy Plan
there was no specific mention of tax credits
for residential use of biomass energy, only
for business use as a substitute to oil or

gas.
tive

Thus, there is no specific administra-
obligation to make this partlcular

credit item retroactive.




- The revenue that would be allotted to tax
credits for previous installations, might be
better spent on encouraging future installa-
tion rather than helping pay off old ones.

10. SUBOPTION 2 - PROVIDE FOR IMMEDIATE ELIGIBILITY
(i.e., JANUARY 1, 1979)

Th;s op@ion would give immediate stimulus to the market
fqr_re51dent1al wood burning equipment. The actual eligi-
bl;lty date could be varied slightly depending on  IRS re-
quirements.

. Pros:

- Immediate eligibility will provide an imme-
diate stimulus to potential wood energy users
and would likely have a positive impact on
sales for calendar year 1979.

- Potential energy savings due to tax credits
will be maximized.

. - Cons:

- A jump in fire and safety related accidents
could result unless a workable system of
standards is implemented.

- Manufacturers may be encouraged to promote
current products at the expense of long-term
product improvement.

- Immediate eligibility may lead to price in-
creases which would be inconsistent with the
government's efforts to curb inflation.

11. SUBOPTION 3 - DELAY ELIGIBILITY (i.e., UNTIL
JANUARY 1, 1980) '

If DOE does decide to recommend tax credit eligibility
for home wood heating equipment, then this option gives the
industry and users the incentives being scught but also
gives strong impetus to the rapid development of equipment
able to meet safety and performance standards.
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. Pros:

- Delayed eligibility "buys time" for the com-
pletion of proposed efficiency standards now
being developed by Auburn University
in conjunction with the Fireplace
Institute.

- It also "buys time" for the testing
and certification of units according
to a recognized safety standard, such
as UL1482.

- By requiring eligible units to meet a
uniformly applicable set of equipment
standards, the tax credit program would
help bring the entire wood heating
equipment industry up to a uniform
level of performance and could help
accelerate product development.

Cons:

- Many stove purchasers may wait until tax
credits are available, thus resulting in low
sales and high dealer inventories in the
near term. (Lowered prices of wood burning
units may result.

- The potential national oil savings from tax
credits will be reduced by about 12 percent.

12. SUBOPTION a - NO MANDATORY STANDARDS

There are a number of types of standards that could
be applied to residential wood burning equipment as a
prerequisite for Federal tax credit eligibility. These
standards include:

. Safety standards for equipment and/or installation
. Efficiency standards
. Emissions standards.

Currently the wood burning equipment industry and several
Federal organizations are in the process of developing stan-
dards in these areas. Thus, DOE's role could be to assist
in the rapid establishment and implementation of proposed
voluntary standards, rather than requiring them as a condi-
tion of eligibility for a tax credit. The advantages and

~
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disadvantages of the "no mandatory standards" option are
summarized below:

. Pros:

- Industry associations and Underwriters Lab
are already developing equipment safety
standards but it will be at least a year be-
fore all major models of equipment can be
tested and rated according to these standards.

- Efficiency standards are not as far along in
development and there are no proposed emis-
sion standards. Thus, there could be a
several year delay caused by making eligi-
bility for a tax credit dependent on a series
of regulatory actions for these types of stan-
dards. ‘

IRS prefers to keep tax credit forms and
instructions as simple as possible and to.
avoid having to "police" compliance with
tax credit eligibility requirements.

There is also a concern that industry
developed concensus standards will not
adeqguately protect consumer interests.

. Cons:

- A no standards option would discourage the
development and implementation of safety,
efficiency and emission standards.

- Omitting standard requirements would discrim-
inate against manufacturers which have already
invested in the redesigning and testing of
units to meet certain standards.

- The Federal government through this option
would appear to neglect safety, energy sav-
ing and environmental issues.



13. SUBOPTION b - SAFETY STANDARDS

There are several alternative ways that standards
could be used to regulate the safety aspects of residential
wood burning.

. Require equipment to be listed by U.L. or a
national building code organization

. Require that installations be inspected by a
local building inspector or fire marshal

. Require owners to certify that the installation
process followed a prescribed set of guidelines.

One or more of these alternatives could be adopted if this
Suboption were implemented.

. Pros:

Government actions to adopt this suboption &
would demonstrate its concern with public
safety issues.

Industry adoption of and compliance with a
uniform set of safety standards would be
accelerated.

Adoption of this standard would further demon-
strate support for manufacturers who already ~
made responsible decisions to comply with ”
safety standards. ' ‘

- Equipment safety standards for most types
of wood burning equipment have been devel-
oped by U.L. and testing according to these
standards is already underway. A number of
the popular units from most major manufac-
turers have already been tested and rated
by UL.

Encouraging compliance with safety standards
may reduce the incidence of woodburner re-
lated fires.

Cons:

- An increasing number of local governments
already require a building permit and inspec-
tion when wood burning equipment is installed,

ot
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and additional Federal inspection requirements.
may be redundant. Local governments which do
not require inspection could face increased.
manpower and administrative resource burdens
if they are required to make inspections.

- .  The Federal government has no direct juris-
diction over local government code enforce-
ment bodies and could not require them to
inspect all of the homes that could poten-
tially use wood burning equipment.

- Small manufacturers who do not have the re-

sources to redesign and test their wood burn-
ing units may experience hardship.

14. SUBOPTION ¢ - EFFICIENCY STANDARDS

With the wide variance in efficiencies for wood
burning equipment, a minimum level of efficiency as a
prerequisite for tax credit eligibility could be imple-
mented through equipment efficiency standards.

. Pros:

- The adoption of this option would demonstrate
the government's concern with energy conser-
vation. Already, at least 40 percent of
present wood:-stove sales consist of units that
have ‘efficiencies below what would be consid-
ered acceptable from the standpoint of eco-
nomical operation.

- Local building codes normally do not address
equipment efficiency, only safety; thus the,
only possible regulation of efficiency is
through Federal action.

- The technology for efficient equipment is
well understood and readily available to
manufacturers. The adoption of this sub-
option would encourage the implementation of
these technologies. '



. Cons:

- It will likely be at least six months before
a suitable efficiency test standard can be
finalized and at least another one to two
years before the majority of models on the
market could be tested in a laboratory
according to a standard procedure.

- Equipment efficiency ratings do not address
the problem of lowered performance due to
improper installation.

- Local governments may resist new Federally

mandated redquirements that would cause in-
creased costs of administration.

15. SUBOPTION d - EMISSIONS STANDARDS

The concern over potential air pollution resulting from
increased use of wood burning equipment cculd be addressed
through imposing emissions standards for wood stoves and
other equipment. Thus, this suboption is to require stoves
to meet equipment design and certification standards. Such
requirements would be analogous to UL ratings.

. Pros:

- Particulate emissions under some
circumstances, can be higher for wood
stoves than for conventional fuel fired
heating equipment; standards could poten-
tially help control this problem.

. Cons:

- Wood burning equipment emissions testing is
currently in the research stage and develop-
ment of any equipment related standards is
likely to-be several years away

-  There is a question as to whether emissions
caused by residential wood burnlng equlgment
will 51an1f1cantly increase air pollutiocn
problems given that most wood users are dls—
persed throughout rural areas.






