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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 

i 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 recommends- 
tion. This document summarizes the key findings of this 
analysis. 

APPROACH AND ORGANIZATION OF THE REPORT 

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

Historical Sales and Market Trends (Chapter 11) 
Oil Savings Versus Tax Revenue Loss (Chapter 111) 
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 
eaui~ment 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 equipment 
have grown substantially since 1972 (See 
Exhibit I) 

- In 1978 stove sales were approximately 
1.1 million units compared to und.er 200 '. 
thousand units in 1972. : 1 - Dollar volume for stoves, chimneys, acces- 
sories and installation were approximately 
$1 billion at the retail level in 1958. 

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

* I - Industry estimates for fireplace sales 
wer.e upwards of 1.5 million units. of all 
types. 

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

Wood fuel is now used in upwards of five 
percent of U.S. households for part or all 
of the space heating requirements . ,, I 

- 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 
r\Y 

electric heat pump heating 

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

-.-- 

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

When euui~ment amortization costs and 
maintenance are included, wood heating 
becomes mcre expensive and is generally 
uneconomic compared to conventional fuels 

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

- Required maintenance, primarily chimney 
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 heatina 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 penpl e 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 c r e d i t s  w i l l  l i k e l y  have a  
c o n s i d e r a b l e  promot ional  v a l u e .  

( 3 )  O i l  Savings  Versus Tax Revenue Loss 

The p o t e n t i a l  i n c r e m e n t a l  o i l  s a v i n g s  from 
t a x  c r e d i t s  i s  abou t  10 m i l l i o n  b b l  o i l  

- Two l e v e l s  of  t a x  c r e d i t s  w e r e  con- 
s i d e r e d  i n  t h e  analys is -30 p e r c e n t  
renewable energy c r e d i t s  and 15  per-  
c e n t  c o n s e r v a t i o n  c r e d i t s .  These 
two t y p e s  o f  c r e d i t s  a r e  p a r t  of  t h e  
NEA and e x p i r e  i n  1985. 

Research on i n c e n t i v e s  i n d i c a t e s  t h a t  
t a x  c r e d i t s  f o r  wood b u r n i n g  equipment 
a r e  expec ted  t o  r e s u l t  i n  a  s a l e s  i n -  
c r e a s e  approx imats ly  e q u a l  t o  t h e  t a x  
c r e d i t  l e v e l . *  

The 15 p e r c e n t  t a x  c r e d i t  r e s u l t s  i n  
a  p u b l i c  o i l  s a v i n g s  o f  160 m i l l i o n  
b b l  cumula t ive  through 2005 i f  e l i y i -  
b i l i t y  i s  l i m i t e d  t o  a i r t i g h t  s t o v e s  
and f u r n a c e s ;  o i l  s a v i n g s  doubles  f o r  
s o l a r  t a x  c r e d i t s  t o  320 m i l l i o n  b b l .  

E l i g i b i l i t y  o f  a l l  o t h e r  s t o v e s  i n c r e a s e s  
o i l  s a v i n g s  by 38 and 75  m i l l i o n  b b l  
r e s p e c t i v e l y .  

E l i g i b i l i t y  of f i r e p l a c e s  i n c r e a s e s  
o i l  s a v i n q s  b y  1 2  asid 2 4  m i l l i o n  b b l  
r e s p e c t i v e l y .  

* Based on a review of  t h e  a v a i l a b l e  l i t e r a t u r e ,  it was determined 

t h a t  a long term demand e l a s t i c i t y  of 1.0'was reasonable f o r  t h i s  
type of equipment. However, conversat ions with a nunber of 
manufacturers i nd ica t ed  t h a t  t he  ex i s t ence  of a t a x  c r e d i t  w a s  
t he  prime f a c t o r  i n  i nc reas ing  s a l e s ,  r a t h e r  than t h e  l e v e l  of 
t he  c r e d i t .  



E X H I B I T  I 
H i s t o r i c a l  P r o d u c t i o n  and Shipment Data 
For R e s i d e n t i a l  Wood Burning Equipment 

(000's) 

SOURCES : 

1. P e r s o n a l  communications w i t h  manufac tu re r s  and t h e i r  r e p r e s e n t a t i v e s  

2.  I n t e r n a t i o n a l  Trade Commission 

3 .  Department o f  commerce 

4. Booz, A l l e n  & Hamilton e s t i m a t e s  

* Data incomple te  o r  n o t  a v a i l a b l e  

. 

STOVES 

D o m e s t i c a l l y P r o d u c e d  

C a s t  I r o n  U n i t s  (1) 
F a b r i c a t e d  U n i t s  ( 1 , 3 , 4 )  
Not S p e c i f i e d  

I 1972 1973 1971 1375 1976 1977 1978 

110 140 160 2 30 120 2  1 0  120 
20 40 7  0  2  30 3  30 530 600 
10 10 10 20 20 50 50 - - - - - - -  

S u b t o t a l  ' 1 140 190 240 480 4 70 790 7 70 

i 
Imported U n i t s  

i 1 
Europe ( 2 , 4 )  i ; * * 3 0  2 0  40 7G 

* ,  
I 

A s i a  ( 2 , 4 )  * 170 150 170  300 
Xo t S p e c i f i e d  * .  * 8  0  3  0  3  0  19 - - - - -  I i0 S u b t o t a l  2  0  80 280 200 240 360 

I 

TOTAL STOVES 160 2 10 340 76G 670 1030 1150 

1 

FUrWACES -UZD BOILERS (1) 1 , * c . * * 
i 

FIaEPWCES (1 i 
I 

B u i l t - i n  Nasonry 1 * * * * 6 50 
~ u i l t - i n  Zero C l e a r a n c e  j * * * * 
Free  S t a n d i n g  I * * * * ; , ;  '3 :3: 1 

I 
\ 



EXHIBIT I1 
Oil Savings Versus,Tax Revenue Loss For Selected DOE Policy Option Combinations 

FOOT-: 
1, sola,. ( i ,e , ,  rene*.al,le e,,c,.gy source) t a r  c r e d i t s  o f  30 percent  0; i n i l i a l  cos t  o i  ~ : o a S e r v d l i o # ~   ti.^ cr.a?dilS uvl I 5  lberccflt 

asslrnrd as soled.  Tax c r e d i t  e l i g i b i l i t y  lperiod o f  Jat1ual.y I. 1 9 3  t l l r n l ~ g l ~  Ilccclnhcr 1. 1985 assl ln ld excell1 as ~ l o t c d .  No 

safety.  e f f i c i e n c y ,  o r  m,i,sion standards assumed. 
2. Assuned equip l~e#nt  p r i ces  f o r  1973 arc:  . 

, Efficient stoves 5500 (Chinlmey 5300) 
, Centra l  furnaces and b o i l e r s  52.000 (Cliinuley 5500) 
. A l l  u t h e r  stoves $300 (Chimnev 53001 
, F i rep laces  $1.000 {Chinmev 51 .m). 

3. Equ ivmn t  p r i c e s  assuned t o  esca la te  a t  6 percent  pe r  ycdc. 
4. lncrenlenta l  sa les  increases based 011 denwold c l a s t i c i t v  f a c t o r  o f  1.0. 
5. I n c r ~ x e n t a l  o i l  sas,ings based on: 

. E i f i c i e n t  s toves save 10 U B ~ l y r  ovc~.  20-yt. l i f e t i l ne  (based on 20 ~ t l i l l i o t l  I I l . u I c~n1 ,  4 CUI.~S/YI. a ~ d  50% m o d  c o ~ ~ b u r t i o n  e r f i c i e n c y l  

Furnaces save BBL;yr over 20-yr  l i f e t l n l e  (based on 8 co!.ds/yl. end 5111. i ? f i i ~ i ~ . n ~ : . ) .  : other save an of 5 over 15-yr  ! i t e t i t ac ( i~J rcd  on 4 cu r~ l s l yo  arnd 25'. CVfiCirllCy:. 
. F i rep laces  sdve o n l y  I 80L ly r  over  20-yr  l i f e t i m e  because energy e f f i r . i #wcy  i s  ~ l o r n ~ a l l y  l o a  anr # los t  w o ~ d  i s  burned f o r  

a a t l ~ c t i c  purnosrs (based on I c o r d l y r  and 204 e f f i c i e n c y ) .  

' 

6. P r r s e l r  value ca l  cula t i o n s  based oa 10 percent  noa>inal d i scoun l  r8 te .  
7 .  l n s u l d t i o t l  and s o l a r  lionle l a *  c r e d i t  con~p.rison based c n  "P rcs ide~ i t  CdI'tel"l Cncrgy Pn~posa ls :  A I 'e~.>pective." C o ~ l g r e n s i o n ~ l  

Ovdqet O f f i c e  S t a f f  I!orl.lng Paper. June 1977. Wote t h a t  the o i l  r av ings  r l l d  revenue l n s r  e!.till81Ps were h3scd Cn a t a r  c r e d i t  
e l i g i b i l i t y  p e r i o d  o f  1977-1984 and on s l i g h t l y  d i f f e r ~ r l t  t d r  c r e d i t  PercentaYCS. 

8. Base s a l e s  p ro jec t i o l l s  f o r  s toves.  furnaces and f i r ep laces  a r e  Uooz. A l l e n  es t l nw tes  bdsed on c o l l r r s s r i o l l s  .ill> govc rm l r l l l  dlld 
i ndus t r y  sources. i h e  i i g u r e s  i nc lude  on l y  cquip!ilent i n s t a l l e d  i n  pritt lary r e s ~ d d t ~ c e s .  Sales 1.6 u c a i i n n  sonus a r e  e,.:ldded. 

9. Pe r iod  o f  t ax  c r e d i t  a v a i l a b i l  i l y  and t a r  revenue l oss  a~sumed t o  1.c J d n u a ~ y  1 .  1979 t o  Ouccllbcr :I. 1'385. wiles the tIE4 tdz  c r e d i t  
~)rogw! l t  enlds. except as noted. 
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POL ICY Ul'l lllf!S 

SOLAH I A I  CHI:OIT fOi( AIRTII;IIT 
STOVES 011'1 

SOLAH l A <  CRCUIT 1'0H AlHTlGlll 
STOVES All0 FUHNACCS 

SOLAR TAl  CKEOIl FOR ALL SIOY[S 
NID FUHIIACES 

SOLAY TAX CRCOIT FOB ALL SIOVCS. 
TURIIACES, AND FIREPI.ACES 

SOLAR TAY CHEUIT FOR ALL STOVCS. 
FURIIACCS. FIREPLACES. Rill1 CIIIHICYS 

COIISERBA~lOil TAX CHEOll FOR 
AIR1 IGllT STOVES 0III.Y 

C~IlSEa'lAilOli TAX CREOIT FOII 
AIR1 IGIIT Sl l lV lS All0 FURIIACCS 

COIISEHVATIO~I TAX CltEOlT FOII A1.L 
STUYES N I D  rUR1lACt.S 

COIISCI~VATIOII TAX CREUIT FOII A1.l. 
STOVCS. r u i t r ~ ~ c c s  , Arlo FIREI~I.ACES 

COIISElfVAI 1011 IAX CRCOll FOK ALL 
STOYES. FURIIACES. FIREPLACES. 
N i b  CllllUlCYS 

HiTKllACTlYE :OI.AH IAX CHEIIII TUIf 
RlRTlGlll STOVES AND 1'UHNACES 

DELAYCO COLAH TAX CHEOIT  OH 
AIRTICIIT SIUVES ANW fUWIlACES 

INSULAllCll TAX CHEOlT COMPARISON 

SIILAR IlOI'E IAK CREOIT COI~lI'ARISOII 

BASE 
SALES 

1979-1985 
NIL. UNITS 

4.0 

4.7 

8.1 

12.0 

12.0 

4.0 

4.7 

8. I 

12.0 

12.0 
, 

5.5 

4.0 

16.0 

0.5 

II;CRClKIlIAL 
SALE: 

I I - - - - 
1.1 

1.4 

2.4 

3 . 6  

3.6 

(i.6 

0.7 

1.2 

1.8 

1.8 

:.4 

1.2 

7.fl 

0 .3 

IIICREEIEIITRL 
CQUIVALE!+T OIL 

SAVllltiS TllROilOl 
5 ( I I IL .  OIL) - - - 

240 

320 

395 

j 119 

419 

I20  

I GO 

198 

210 

210 

320 

280 

890 

23 

IWAL 
S91.ES 

MIL. UNllS 

5.? 

G. I 

10.5 

15.6 

15.6 

I.G 

5.4 

9 . 3  

1:l.B 

i1.t 

f . 9  

.5.2 

23.8 

0 .8  

IAx  HEvCllUC 
I.0SS 

1979-1985 (lt. l l l ..) 

444 

I ,5Q7 

2.076 

3 . ~ 2 7  

li.987 

417 

707 

91') 

I .73b 

3.370 

1.797 

1.431 

2,801 

319 , 

PRESEIll VALUE 
Ur CUHIII.AIIVE TAX 

RCVCIIUI: LOSS 
1979-1985 (SHIL.) 

6119 

I . iG6 

1.516 

2.861 

5.101 

3U4 

516 
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The aovernment t a x  revenue l o s s  r e s u l t i n a  from 
t h e  t a x  c r e d i t s  i s  i n  t h e  range  o f  $300 m i l l i o n  - 
t o  $1.2 b i l l i o n  b u t  a l s o  depends on t h e  l e v e l  
o f  t h e  i n c e n t i v e  and t h e  t y p e  of  equipment 
e l i s i b l e  (See E x h i b i t I I ,  Column 6 )  

- The 15  p e r c e n t  t a x  c r e d i t  r e s u l t s  i n  a  
d i r e c t  f e d e r a l  t a x  revenue l o s s  of  $500 
m i l l i o n  cumula t ive  through 1985 i f  e l i -  ' 

g i b i l i t y  i s  l i m i t e d  t o  a i r t i g h t  s t o v e s  
and f u r n a c e s ;  revenue 1 o s s . f o r  s o l a r  
t a x  c r e d i t s  i s  $1.2 b i l l i o n .  

E l i g i b i l i t y  o f  less e f f i c i e n t  s t o v e s  
i n c r e a s e s  revenue l o s s  by $200 m i l l i o n  
and $400 m i l l i o n  r e s p e c t i v e l y .  

E l i g i b i l i t y  o f  f i r e p l a c e s  i n c r e a s e s  
revenue l o s s  by $.6 b i l l i o n  and $1.2 
b i l l i o n  r e s p e c t i v e l y .  

d Chimneys add  a n o t h e r  $ 1 . 2  t o  2.5 b i l l i o n  
of  t a x  revenue l o s s .  

Tax c r e d i t s  f o r  a i r t i g h t  wood burn ing  
s t o v e s  and f u r n a c e s  r e s u l t  i n  a  govern- 
ment c o s t  p e r  p r i v z t e  b a r r e l  of  o i l  s a v i n g s  
s l i g h t l y  h i g h e r  t h a n  home i n s u l a t i o n  t a x  
c r e d i t s  b u t  much lower t h a n  s o l a r  home t a x  
c r e d i t s  (See E x h i b i t  11, Column 7 )  

- Tax revenue l o s s  p e r  b b l  o i l  i s  between 
$3 and $ 4  f o r  a i r t i g h t  s t o v e s ,  f u r n a c e s  
and b o i l e r s  combin.ed. 

- T h i s  compares f a v o r a b l y  w i t h  home i n s u l a -  
t i o n  t a x  c r e d i t s  c o s t i n g  $2.50 p e r  b b l .  

- S o l a r  home t a x  c r e d i t s  c o s t  much more 
a t  $11 p e r  b b l .  

- B u i l t - i n  f i r e p l a c e s  a r e  g e n e r a l l y  more 
expens ive  t h a n  a i r t i g h t  s t o v e s  and a r e  
somewhat less e f f i c i e n t .  A s  a  r e su1 . t  
t h e  government c o s t  per b b l  o i l  saved 
i s  h i g h e r  f o r  t h i s  o p t i o n .  



( 4 )  Performarlce and S a f e t y  S tandards  

Underwr i t e r s  Labora to ry  (UL), i n  c o o p e r a t i o n  
w i t h  t h e  wood burn ing  i n d u s t r y ,  has  developed 
f o u r  equipment s a f e t y  s t a n d a r d s  f o r  wood - 
burn ing  equipment 

- Three of  t h e s e  s t a n d a r d s  have been i n  
p l a c e  f o r  a t  l e a s t  s e v e r a l  y e a r s  and 
t h e , f o u r t h  w i l l  b e  adopted  i n  e a r l y  
1979. 

- UL and i n d u s t r y  r e p r e s e n t a t i v e s  e x p e c t  
compliance w i t h  t h e  s t a n d a r d s  t o  b e  
h i g h .  

Although s u i t a b l e  equipment s t a n d a r d s  a r e  
a v a i l a b l e ,  a s i g n i f i c a n t  e f f o r t  i s  needed 
t o  e d u c a t e  consumers on p r o p e r  o p e r a t i o n  
and maintenance 

- Proposed UL s t a n d a r d s  a r e  des igned  t o  
p r i m a r i l y  a l l e v i a t e  equipment r e l a t e d  
s a f e t y  problems. 

- Approximately 77 p e r c e n t  of  wood 
b u r n i n g  r e l a t e d  f i r e s  a r e  due t o  
consumer misuse o r  improper i n s t a l l a -  
t i o n  r a t h e r  t h a n  equipment inadequacy.  

I n d u s t r y  and government have made c o n s i d e r -  
a b l e  p r o g r e s s  i n  deve lop ing  wood burn ing  
equipment e f f i c i e n c y  s t a n d a r d s ,  b u t  f i n a l  
performance s t a n d a r d s  a r e  n o t  y e t  a v a i l a b l e  

- Development work i n  e f f i c i e n c y  t e s t i n g  
p rocedures  i s  w e l l  underway and a f i r s t  
proposed s t a n d a r d  i s  n e a r l y  ready.  

- I t - w i l l  l i k e l y  b e  s e v e r a l  y e a r s  b e f o r e  
t h e  o v e r  1 ,000 models of  equipment on 
t h e  market  can b e  1 a b o r a t o r y . t e s t e d  
a c c o r d i n g  t o ' . t h e s e  s t a n d a r d s .  



( 5 )  Environmental  Impacts  

I n c r e a s e d  wood h a r v e s t i n g  has  p o t e n t i a l  
n e g a t i v e  envi ronmenta l  impacts  b u t  t h e s e  
appear  t o  b e  c o n t r o l l a b l e  

- I n c r e a s e d  wood c u t t i n g  and l o g g i n g  
a c t i v i t i e s  pose  a t h r e a t  t o  t h e  q u a l i t y  
of  nearby wa te r  b o d i e s  a s  w e l l  a s  t h e  
o v e r a l l  f o r e s t  environment  e s p e c i a l l y  
f o r  l a r g e  o p e r a t i o n s .  

Many o f  t h e s e  n e g a t i v e  impac t s  can  be 
avo ided  o r  c o n t r o l l e d  through t h e  
. a p p l i c a t i o n  o f  sound f o r e s t  management 
p r a c t i c e s .  

- I n c r e a s e d  wood h a r v e s t i n g  can  r e s u l t  
i n  p o s i t i v e  impacts  on w i l d l i f e  h a b i t a t  
and f o r e s t  p r o d u c t i v i t y .  

I n c r e a s e d  wood burn ing  may c a u s e  l i m i t e d  
a i r  p o l l u t i o n  problems p r i m a r i l y  i n  v a l l e y s  
and n e a r  urban a r e a s  

- Major a i r  p o l l u t a n t s  o f  concern  r e s u l t -  
i n g  from wood burn ing  a r e  p a r t i c u l a t e s  
and chemica l s .  

Sulphur  d i o x i d e s ,  n i t r o g e n  o x i d e s ,  and 
hydrocarbon emiss ions  from wood b u r n i n g  
do n o t  appear  t o  pose a i r  p o l l u t i o n  
t h r e a t s .  

A i r  p o l l u t i o n  impac t s  w i l l  b e  l o c a l i z e d  
and w i l l  va ry  i n  s e v e r i t y  depending o c  
such f a c t o r s  a s  a tmospher ic  c o n d i t i o n s ,  
r e s i d e n t i a l  d e n s i t y ,  and wood b u r n i n g  
t e c h n i q u e s .  

(6) Resource A v a i l a b i l i t y  

P o t e n t i a l  s u p p l i e s  o f  fuelwood i n  t h i s  
c o u n t r y  a r e  v a s t  and w i t h  p r o p e r  manaqement 
appear  c a p a b l c  of meeting t h e  p r o b a b l e  
i n c r e a s e s  i n  r e s i d e n t i a l  demand f o r  wood 

~ 

a a n  energy s o u r c e  



- The e x i s t i n g  wood supp ly  i s  s u f f i c i e n t  
t6 m e e t  v e r y  l a r g e  i n c r e a s e s  i n  demand 
s o l e l y  by r e l y i n g  on e x c e s s  growth and 
r e s i d u e s  from commercial f o r e s t r y  
o p e r a t i o n s .  

- A v a s t  p o t e n t i a l  a l s o  can  b e  r e a l i z e d  
through enhanced f o r e s t  management. 

- Because t h e  d i s t r i b u t i o n  systems f o r  
f u e l  wood a r e ,  n o t  f u l l y  developed,  s p o t  
s h o r t a g e s  w i l l  occur  i n  some r e g i o n s .  

( 7 )  Balance o f  Payments 

Tax c r e d i t s  f o r  wood h e a t i n g  equipment a r e  
n o t  expec ted  t o  s i g n i f i c a n t l y  i n c r e a s e  t h e  
r a t i o  o f  impor ted  t o  domest ic  s a l e s  

- There i s  s u b s t a n t i a l  e x c e s s . p l a n t  
c a p a c i t y  i n  t h e  U.S. f o r  c a s t  i r o n  
s t o v e s ;  c a . p a c i t y ' f o r  o t h e r  t y p e s  o f  
equipment can be  added i n  a m a t t e r  o f  ' ,  

months. 

- Rigorous s a f , e t y  and performance 
s t a n d a r d s  would exc lude  many o f  t h e  
c u r r e n t  models of  i n p o r t e d  u n i t s  from 
t a x  c r e d i t  e l i g i b i l i t y .  

Reduced f o r e i g n  o i l  impor t s  a r e  expec ted  
t o  outweigh impor ted  wood h e a t i n g  equipment 
i n  t e r m s  of  b a l a n c e  o f  payments 

- Over t h e  l i f e t i m e  o f  a wood s t o v e  o r  
f u r n a c e ,  t h e  d o l l a r  v a l u e  o f  energy sav-  
ings when conver ted  t o  b a r r e l s  of o i l  
w i l l  far exceed t h e  i n i t i a l  purchase  
p r i c e .  

- Thus, even i f  s a l e s  o f  imported equip-  
ment does  rise d u r i n g  t h e  n e x t  few 
y e a r s  due t o  a t a x  c r e d i t  program, t h e  
r e d u c t i o n  i n  imported o i l  w i l l  s.oon 
c a t c h  up. * 

* / 
For t h e  purpose of  t h i s  type  of p o l i c y  a n a l y s i s ,  DOE assumes t h a t  
energy sav ings  anywhere i n  t h e  U . S . ,  will reduce imported o i l  
consumption. 



( 8 )  Employment and S o c i a l  Impacts  

Tax c r e d i t s  w i l l  l i k e l y  have b e n e f i t s  f o r  
low and moderate income p e r s o n s ,  e s p e c i a l l y  
i n  r u r a l  a r e a s  

- S i n c e  t h e  f i r s t  c o s t  o f  a  wood s t o v e  
i s  much cheaper  t h a n  f o r  any t y p e  of  
s o l a r  h e a t i n g  sys tem,  wood h e a t i n g  
equipment t a x  c r e d i t s  o f f e r  low and 
moderate income persons  a c c e s s  t o  
energy t a x  c r e d i t s  t h a t  t h e y  might 
o t h e r w i s e  n o t  be  a b l e  t o  g a i n .  

- Many low income persons  l i v e  i n  r u r a l  
a r e a s  o f  t h e  c o u n t r y  and a r e  i n  p rox imi ty  
t o  moderate p r i c e d  o r  even f r e e  s u p p l i e s  
o f  wood. Tax. c r e d i t s  w i l l  h e l p  make 
equipment ,  t h e  prime c o s t  f a c t o r  i n  
t h i s  c a s e ,  more a f f o r d a b l e .  

I n c r e a s e  l ~ k i l i z a t i o n  c f  f iqeyood may have 
a d d i t i o n a l  s o c i a i  bene£Xts 

- A r e c e n t  s t u d y  by Brookhaven N a t i o n a l  
Labora tory  concluded t h a t  g r e a t e r  wood 
usage would b e n e f i t  l o c a l  economies and 
employment p r i m a r i l y  by i n c r e a s e d  demand 
f o r  co rd  wood. 

- Wood h e a t i n g  o f f e r s  a  degree  of  inde-  
pendence and s e l f  r e l i a n c e  des iPed  by 
many peop le  i n  r u r a l  a r e a s .  

( 9 )  There A r e  A Large Number o f  P o l i c y  Opt ions  and 
A l t e r n a t i v e s  That  Need To B e  Considered I n  The 
Decis ion  o f  Whether O r  Not To I n c l u d e  R e s i d e n t i a l  
Wood - Burning Equipment i n  t h e  Energy Tax C r e d i t  
Program 

Level  of i n c e n t i v e  

- Option 0 :  No t a x  c r e d i t  

- Option I :  Renewable energy s o u r c e  t a x  
c r e d i t  ( 3 0  p e r c e n t )  

- Option 11: Conserva t ion  t a x  c r e d i t  
, (15  p e r c e n t )  . 



I PRIMARY POLICY 
OPTIONS I 

RENEWABLE ENERGY 
SOURCE TAX CREDIT 

30 PERCENT 

TAX CREDIT 
15 PERCENT 

EXHIBIT I11 
Alternative Policy Options and Suboptions 

EOUIPMENT 
SUBOPTIONS 

AIRTIGHT 
STOVES 

STANDARDS 
SUBOPTIONS 

ELIGIBILITY OAT€ 
EUBOPTION 

- 
NO MANDATORY 

STANDAROS STANDARDS 

I 

ALL STOVES OTHER 
THAN AIRTIGHT 

EFFICIENCY 
STANDARDS 

EMISSION 
STRNOARDS 

JANUARY 01.1980 

- 

FURNACES A N 0  
BOILERS 

RETROACTIVE TO 
APRIL 20. 1977 

- FlflWLACES 

- IMMEDIATE 
ELIGIBILITY FROM 
JANUARY 01,1979 

i . CHIMNEYS 

- 1 

DELAYED 
ELIGIBILITY 



Equipment t y p e  

- Suboption A: A i r t i g h t  s t o v e s  o n l y  

- Suboption B: A l l  o t h e r  s t o v e s  

- Subopt ion  C:  Furnaces  and b o i l e r s  

- Suboption D :  F i r e p l a c e s  

- Suboption E :  Chimneys and a u x i l i a r y  
equipment.  

E l i g i b i l i t y  d a t e  

- Suboption 1: R e t r o a c t i v e  t o  A p r i l  20, 
19 77 

- Subopt ion  2 :  Immediate e l i g i b i l i t y  
(i. e. , January  1, 19 79) 

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

S a f e t y ,  e f f i c i e n c y  and emiss ions  s t a n d a r d s  

- Suboption a :  No mandatroy f e d e r a l  
s t a n d a r d s  

- Subopt ion  b :  S a f e t y  s t a n d a r d s  

- Subopt ion  c :  E f f i c i e n c y  s t a n d a r d s  

- Suboption d: Emissions s t a n d a r d s .  

The p r o s  and cons of each o f  t h e s e  o p t i o n s  and com- 
b i n a t i o n s  o f  o p t i o n s  a r e  p r e s e n t e d  i n  d e t a i l  i n  
Chapter  X .  

Th i s  Execu t ive  Summary has  p r e s e n t e d  t h e  key c o n c l u s i o n s  
from a  comprehensive review o f  i s s u e s  i n f l u e n c i n g  whether  
o r  n o t  r e s i d e n t i a l  wood burn ing  equipment s h o u l d  b e  i n c l u d e d  
i n  t h e  Energy Tax A c t  o f  1978 t a x  c r e d i t  program f o r  i n d i -  
v i d u a l s .  For  a  complete d i s c u s s i o n  o f  t h e  background 
i n f o r m a t i o n  and a n a l y s i s ,  r e f e r  t o  t h e  body o f  t h i s  r e p o r t  
which f o l l o w s .  



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 energy 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 Congress 
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 meri.ts war- 
ranted, this equipment could be added to the list of quali-- 
fying components by re.gulation. l 

As a result of an Administrative directive, the 
Department of Energy (DOE) was charged with performing a 
review and with developing recommendations for the inelu- 
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 in-dustry 

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

Examine the adequacy of existing equipment 
safety and performance standards 

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 
equipment. 

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 
Oil Savings Versus Tax Revenue Loss 
Suitability of Performance and Safety Standards 
EnviYonment Impacts 
Resource Availability 
Balance.of Payments Impacts 
Consumer Economics 
Employment and Other Social Impacts. 

The report concludes with a chapter on DOE policy options. 





11. HISTORICAL SALES AND MARKET TRENDS' - 

The wood h e a t i n g  equipment i n d u s t r y  i n  t h e  Uni ted  S t a t e s  
i s  over  two c e n t u r . i e s  o l d .  However, a f t e r  World War I ,  when 
o i l  and gas  d i s p l a c e d  wood a s  t h e  major s o u r c e  o f  h e a t  f o r  
homes, t h e  i n d u s t r y  was l e f t  w i t h  o n l y  a  few l o n g - e s t a b l i s h e d  
f i r m s .  S ince  1973 and t h e  o i l  embargo, h igh  p r i c e s  f o r  o i l ,  
g a s  and e l e c t r i c i t y  have caused a n o t h e r  r e v e r s a l  and s a l e s  
o f  wood s t o v e s  have t a k e n  o f f .  T h i s  i n  t u r n  h a s  l e d  t o  a 
r a p i d  i n c r e a s e  i n  t h e  number o f  m a n u f a c t u r e r s ,  d i s t r i b u t o r s  
and r e t a i l  d e a l e r s .  I t  h a s  a l s o  b rough t  i n c r e a s i n g  a t t e n t i o n  
t o  t h e  s t o v e  and f i r e p l a c e  i n d u s t r y  i n  te rms of  i n v e s t o r  
i n t e r e s t 1  and i n  te rms of  government concern  o v e r  v a r i o u s  
t r a d e  p r a c t i c e s .  * 3 f 4  

D e s p i t e  t.he a t t e n t i o n  be ing  g iven  t o  t h e  i n d u s t r y ,  
ve ry  l i t t l e  i s  a c t u a l l y  know a b o u t  it, p r i m a r i l y  hecause 
most of  t h e  manufac tu re r s  a r e  p r i v a t f i y  h e l d  f i r m s  o r  a r e  
s m a l l  d i v i s i o n s  of l a r g e  p a r e n t  c o r p o r a t i o n s .  Fur thermore ,  
t h e  major  i n d u s t r y  a s s o c i a t i o n s  do n o t  r e g u l a r l y  c o l l e c t  
s a l e s  d a t a  on t h e  major c a t e g o r i e s  o f  equipment s o l d .  

) 

For t h e  purposes  o f  t h i s  s t u d y  a  g e n e r a l  p e r s p e c t i v e  on 
t h e  i n d u s t r y  s i z e  and growth t r e n d s  was ga ined  p r i m a r i l y  
through t e l e p h o n e  i n t e r v i e w s  w i t h  i n d u s t r y  a s s o c i a t i o n s  and 
s e v e r a l  of  t h e  major  manufac tu re r s  and d i s t r i b u t o r s .  T h i s  
was supplemented w i t h  p u b l i s h e d  d a t a  from t h e  Department o f  
'Commerce and U.S. I n t e r n a t i o n a l  Trade Commission. T h i s  chap- 
ter  w i l l  p r e s e n t  t h e  f i n d i n g s  from o u r  r e s e a r c h  i n  f o u r  
p a r t s  : 

Major t y p e s  o f  equipment b e i n g  s o l d  
H i s t o r i c a l  s a l e s  d a t a  
Market s i z e  ,and p o t e n t i a l  
E q ~ i p r n e n t  p r i c e  and performance assumpt ions .  

- -- 

1. "Look Who's S e t t i n g  t h e  World on F i r e , "  Forbes,  November 13 ,  1978. 

2 .  U.S. In t e rna t io l l a l  Trade Commission i n v e s t i g a t i o n  on e f f e c t s  of 
imports on.domest ic  c a s t  i r o n  s tove  indus t ry ,  J u l y  1 9 1 7 .  

3 .  Col~sumer Products Safe ty  Commission inves t iga t io l i  on mandatory 
s a f e t y  l a h e l i n g  requirements f o r  wood s toves ;  i n  process .  

4. Federal  Trade Commission prel iminary i n v e s t i g a t i o n  i n t o  s a l e s  and 
marketing p r a c t i c e s  i n  the  wood and coa l  burning appl iance indus- 
t r y ;  i n  process .  



1. MAJOR TYPES OF EOUIPMENT B E I N G  SOLD 

T h i s  s e c t i o n  w i l l  b r i e f l y  d e s c r i b e  t h e  t h r e e  broad l i n e s  
o f  equipment c u r r e n t l y  a v a i l a b l e  on t h e  market :  

S t o v e s  
F i r e p l a c e s  
C e n t r a l  h e a t i n g  equipment. 

E x h i b i t  11-1 d e s c r i b e s  each  t y p e  of  equipment,  t h e i r  key f e a -  
t u r e s  and t y p i c a l  c o n s t r u c t i o n   material^.^ Summaries o f  key 
equipment f e a t u r e s  a r e  g iven  below. 

(1) : The P r i n c i p a l  Type o f  Wood Heat ing  Equipment Used - 
i n  Homes A r e  S toves  

The s t y l e s  o f  s t o v e s  vary  wide ly  from mai l -  
o r d e r  c a s t  i r o n  p o t b e l l y  s t o v e s  c o s t i n g  less 
t h a n  $50, t o  imported a i r t i g h t  r a d i a n t  h e a t e r s  
c a p a b l e  o f  h e a t i n g  an e n t i r e  house and c o s t -  
i n g  $1,000 o r  more. 

The most p o p u l a r  u n i t s  f o r  home h e a t i n g  a r e  
a j , r t i g h t ,  t h e r r n u s t a t i c a l l y  c o n t r o l l e d  c i r c u -  
l a t o r s  and c a s t  i r o n  o r  p l a t e  s t e e l  r a d i a n t  , 
h e a t e r s .  Genera l ly  t h e s e  u n i t s  c o s t  between 
$300 and $60C,  p l u s  i n s t a l l a t i o n .  

F r a n k l i n  s t o v e s ,  k i t c h e n  cooking s t o v e s  and 
o t h e r  t r a d i t i o n a l  s t y l e s  o f  h e a t e r s  can  a l s o  
be  used t o  supp ly  home h e a t i n g ,  b u t  t h e  per -  
formance and q u a l i t y  v a r i e s  wide ly  depending 
on p r i c e  and d e c o r a t i v e  d e s i g n  f e a t u r e s .  

( 2 )  F i r e p l a c e s  A r e  Also O c c a s i o n a l l y  Used f o r  
S u ~ ~ l e m e n t a l  Hea t ina  i n  Homes 

. . F i r e p l a c e s  f a l l  i n t o  t h r e e  major c a t e g o r i e s :  

- F r e e  s t a n d i n g  u n i t s  c o s t i n g  $250 t o  $50.0 

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. 



EXHIBIT 11-1 
Major .Types of Residential Wood Heating Equipment 

Equipment Category 

STOVES 

. Radiant heaters 

. Air t ight  c i r cu la to r s  

. Franklin stoves 

, Boxwood, potbell y , cooking 
and par lor  stoves 

PIREPLACCS 

. Free standing uni ts  

. Zero clearance 
prefabricated metal uni ts  

. Masonry un i t s  

. Accessories 

CENTRAL  HEAT^ NG EQUIPMENT 

. Boilers 

. Furnaces 

. Add on uni ts  

Key Features 

Air t ight  construction; 
high ef f ic iency 

Rely on natural o r  
forced convection f o r  
heat t r ans fe r ;  good 
eff ic iency 

Traditional s t y l e ;  may 
be operated with doors 
open o r  shut 

Traditional s ty l ing  

Rnctangular and cone 
shaped s t y l e s ;  open 
hearth 

Designed f o r  s l i d e  in 
i n s t a l l a t i o n ;  resembles 
a masonry u n i t ;  some 
un i t s  have heat recovery 
ducts 

Custom b u i l t  

Grates, doors, screens,  
tools  

Resemble conventional 
heating equipment ex- 
cept have a l a rge r  f i r e  
chamber f o r  wood; usually 
have o i l  o r  gas back-up 
burner. 

Resemble conventional 
heating equipment ex- 
cept have a l a rge r  f i r e  
chamber f o r  wood 

Convert a conventional 
o i l  o r  gas furnace to  
a dual fuel un i t  

I 
Construction Materials 

Mild s t ee l  p l a t e  o r  c a s t  
iron; f i r eb r i ck  l in ing  

Sheet metal with f i r e -  
brick l in ing 

Cast iron 

Cast iron 

Sheet s t ee l  ; often 
porcelain enameled 

Sheet s t ee l  

Brick, stone,  o r  concrete 

Varies 

Normal 1 y c a s t  iron 

Sheet metal; of ten  
with cas t  iron f i r e  
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 oil or gas back-up 
burners that automatically switch on when 
the wood fire dies down 

Prices for these units range from $i000 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. 6 

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 Reparts - Selected Heating 
Equipment" - No. MA34N) 

6 Andrew S h a p i r o ,  P r e s i d e n t  of t h e  Wood Energy ~ n s t i t u t e ,  quo ted  i n  
Forbes ,  November 1 3 ,  1978. 



Data assembled by the U.S. International Trade 
Commision (Tariff schedule classification 
items g653.4900 and $653.5025) 

Interviews with selected manufacturers 

Discussions with various industry representatives. 

~xhibit 11-2 summarizes the data available; the major 
findings from these data are discussed below. 

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) Domesticaily Produced Stoves Have Shown Steady .4 ** 
Overall Sales Increase, But Penetration Has 
Dropped in Some Market Segments 

- 
Domestic production accounts for about - 2  

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 ln 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. 



EXHIBIT 11-2 
H i s t o r i c a l  P roduc t ion  and Shipment Data 
For R e s i d e n t i a l  Wood Burning Equipment 

(000's) 

SOURCES : 

STOVES 

Domestically Produced 

Cast Iron Units (1) 
Fabricated Units (1,3,4) 
Not Specified 

Subtotal 

1. Personal communications with manufacturers and their representatives 

1972 1973 1974 1975 1976 1977 1978 

110 140 160 230 120 2 10 120 
20 4 0 70 230 3 30 530 600 
10 10 10 20 20 5 0 5 0 - - - - - - -  
140 19 0 240 480 470 790 770, 

2. International Trade Commission 

3. Department of Commerce 

Imported Units I 

Europe (2,4) * * * 3 0 2 0 40 70 
Asia (2,4) rt * * 170 150 170 300 
Not Specified * * * 8 0 30 30 10 - - - - - - -  

Subtotal 2 0 2 0 80 28U 200 240 380 I 

4. Booz, Allen & Hamilton estimates 

x Data incomplete or not available 

TOTAL STOVZS 160 2 10 340 760 670 1030 1150 
t 

FURNACES AND BOILERS (1) I * * * * * * 50 

! 
FIREPLhCES (1 1 
Built-in Masonry 
Built-in Zero Clearance 
Free Standing 

* * * * * * 6 50 
* * * * * * 6 50 
* * * * k * 150 1 

I 



( 3 )  Impor ted  S t o v e  U n i t s  A r e  Approaching 35 P e r c e n t  
o f  t h e  T o t a l  U n i t  S a l e s  and  A r e  Even More 
Dominant i n  Some Market Segments 

A s  shown i n  E x h i b i t  11-2, t h e  t o t a l  number 
o f  impor t ed  u n i t s  h a s  d r a m a t i c a l l y  r i s e n  
from 20,000 i n  1972 t o  380,000 i n  1978. 

.. Most impor ted  u n i t s  a r e  cas t  i r o n  and b e c a u s e  
they .  o f t e n  c a n  be  produced  f o r  less t h a n  
t h e i r  American c o u n t e r p a r t s ,  t h e y  a c c o u n t  f o r  
a b o u t  t h r e e - f o u r t h s  o f  a l l  c a s t  i r o n  u n i t s  
s o l d  

By f a r  t h e  l a r g e s t  p o r t i o n  o f  i m p o r t e d  uni.f:s 
come from A s i a ,  p r i m a r i l y  Taiwan 

Impor ted  u n i t s  r e p r e s e n t  a l l  p r i c e  r a n g e s .  
Most As ian  u n i t s  f a l l  i n t o  t h e  low t o  medium 
r a n g e  ($50-$300 r e t a i l ) ;  European u n i t s  a r e  
p r i m a r i l y  i n  t h e  h i g h e r  p r i c e  r a n g e  ( o f t e n  
$500 and u p ) .  

( 4 )  There  A r e  No O f f i c i a l  S t a t i s t i c s  A v a i l a b l e  f o r  
S a l e s  o f  Wood F i r e d  B o i l e r s  o r  F u r n a c e s ,  But 
I n d u s t r y  Sources  Zave E s t i m a t e d  Tha t  S a l e s  f o r  - 
1978 Were i n  t h e  50-65,000 U n i t  Range 

T h i s  p o r t i o n  o f  t h e  equipment  i n d u s t r y  
h a s  j u s t  begun t o  become a c t i v e  on  a  na- 
t i o n a l  s c a l e  o v e r  t h e  l a s t  few y e a r s  

Both European and d o m e s t i c a l l y  produced  
p r o d u c t s  a r e  marke ted  t h r o u g h o u t  t h e  U.S. 

( 5 )  I n d u s t r y  S o u r c e s  E s t i m a t e d  T h a t  S a l e s  f o r  A l l  
Types o f  F i r e p l a c e s  Were Upwards of  1 . 5  M i l l i o n  
U n i t s  i n  1978 

F o r  t h i s  i n d u s t r y  as w e l l  a s  t h e  s t o v e  i n -  
d u s t r y ,  t h e r e - a r e  no r e g u l a r l y  g a t h e r e d  
sales s t a t i s t i c s  

S a l e s  have  a p p a r e n t l y  doub led  s i n c e  1972 
w i t h  z e r o  c l e a r a n c e  u n i t s  showing t h e  
l a r g e s t  i n c r e a s e .  



Of t h e  t o t a l  1978 f i r e p l a c e  s a l e s ,  approx i -  
ma te ly  1 m i l l i o n  u n i t s  were i n s t a l l e d  i n  new 
homes. The b a l a n c e  of  s a l e s  were r e p l a c e -  
ments and r e t r o f i t s .  

3. MARKET SIZE AND POTENTIAL 

Although t h e  Bureau o f  Census housing su rveys  do co l ' l ec t  
s t a t i s t i c s  on t h e  number of  homes u s i n g  wood a s  a pr imary  
f u e l ,  t h e r e  i s  no c o u n t  on t h e  number of  homes u s i n g  wood 
s t o v e s ,  f i r e p l a c e s  o r  f u r n a c e s  f o r  supplementa l  h e a t i n g .  
D e s p i t e  t h e  l a c k  o f  p r e c i s e  wood usage  f i g u r e s ,  i t  was pos- 
s i b l e  t o  make order-of-magnitude e s t i m a t e s  f o r  t h e  c u r r e n t  
and p o t e n t i a l  usage of r e s i d e n t i a l  wood h e a t i n g  equipment.  

(1) Based on B i s t o r i c a l  S a l e s  Data,  Upwards of  F i v e  
M i l l i o n  Wood S toves  and Wood ~ i r e h  C e n t r a l  Heat ing  
Systems Have Been So ld  Over t h e  L a s t  Ten Years 

Census d a t a  i n d i c a t e  t h a t  approx imate ly  one 
m i l l i o n  homes used wood a s  a pr imary  f u e l  i n  
1976. 

Using s a l e s  s t a t i s t i c s ,  upwards of  t h r e e  m i l -  p .  

l i o n  homes may be u s i n g  wood f o r  a s i g n i f i -  
- 

c a n t  amount o f  supplementa l  h e a t  

A t  an  a v e r a g e  o f  f o u r  c o r d s  p e r  house annuz l  -- 
wcod consumption,  f o u r  m i l l i o n  homes u s i n g  
wood f u e l ,  and 2.5 b a r r e l s  o f  o i l  p e r  c o r d ,  
t h e  annua l  r e s i d e n t i a l  wood f u e l  usage  i n  t h e  
U.S. i s  approx imate ly  0.2 quads.  

( 2 )  A P r e l i m i n a r y  Upper Limi t  on t h e  P o t e n t i a l  f o r  
R e s i d e n t i a l  Wood Usage Appears t o  b e  i n  t h e  
Range o f  Ten to  F i f t e e n  M i l l i o n  Homes 

- . .  

Out o f  a t o t a l  of  70 m i l i i o n  year-round 
d w e l l i n g  u n i t s ,  o v e r  20 m i l i i o n  a r e  c l a s s i -  
f i e d  a s  i n  r u r a l  a r e a s  a c c o r d i n g  t o  t h e  
Census o f  Housing 



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 
Oil 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. EQUIFLWNT 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 Zxhibit 11-3. 
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111. 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 oil 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 reflzct 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 oil, 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, is fairly restrictive. Booz, Allen has n0.t attempted 
to undertake a complete benefit/cost analysis. For example, 
private sector or consumer economics are not considered. 
The capital cost of the wuod burning equipment k.o 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 



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 benefitsand 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.l Since wood burning equipment 
sales and tax revenue losses occur over time, dollar values 
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 e.quip- 
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 Car te r ' s  Energy Proposals: A Perspec- 
t i v e , "  Congressional Budget Office Staff Working Paper, June 1977.  



1. DOE POLICY OPTIONS 

There a r e  s e v e r a l  p o l i c y  o p t i o n  combinat ions  f o r  wood 
burn ing  equipment under  c o n s i d e r a t i o n  by DOE. The v a r i o u s  
p o l i c y  o p t i o n s  d e f i n e d  concern  t h e  l e v e l  o f  t h e  i n c e n t i v e ,  
t h e  t y p e  o f  equipment t o  which t h e  i n c e n t i v e  a p p l i e s ,  t h e  
d a t e  of  e l i g i b i l i t y ,  and t h e  s a f e t y ,  e f f i c i e n c y ,  and e m i s -  
s i o n s  s t a n d a r d s  f o r  t h e  equipment.  The s p e c i f i c  major  
p o l i c y  o p t i o n s  r e g a r d i n g  i n c e n t i v e  l e v e l s  may b e  summarized 
a s  f o l l o w s :  

Option 0 :  No t a x  c r e d i t  

Option I :  Renewable energy s o u r c e  t a x  c r e d i t  
(30 p e r c e n t  o f  t h e  i n i t i a l  purchase  
p r i c e )  

Option 11: Conserva t ion  t a x  c r e d i t  (15  p e r c e n t )  
o f  t h e  i n i t i a l  purchase  p r i c e ) .  

The major s u b o p t i o n s  i n c l u d e  t h e  f o l l o w i n g :  

Equipment type :  
I 

- A: A i r t i g h t  s t o v e s  o n l y  
- B:  A l l  o t h e r  s t o v e s  
- C :  Furnaces  and b o i l e r s  
- D:  F i r e p l a c e s  
- E:  Chimneys and a u x i l i a r y  equipment.  

E l i g i b i l i t y  d a t e :  

- 1: R e t r o a c t i v e  t o  A p r i l  20, 1977 

- 2 :  Immediate e l i g i b i l i t y  ( i . e . ,  January  1, 

19 79 ) 

- . 3 :  Delayed e l i g i b i l i t y  ( i . e . ,  January  1, 
1 9 8 0 ) .  

S a f e t y ,  e f f i c i e n c y  and e m i s s i o n s  s t a n d a r d s :  

- a :  No s t a n d a r d s  
- b:  S a f e t y  s t a n d a r d s  
- c :  E f f i c i e n c y  s t a n d a r d s  
- d:  Emissions s t a n d a r d s .  

For t h e  purpose  o f  comparing p o l i c y  o p t i o n s ,  t h e  
e q u i v a l e n t  o i l  s a v i n g s  and t a x  revenue l o s s e s  w e r e  computed 
f o r  b o t h  renewable energy  and c o n s e r v a t i o n  t a x  c r e d i t s  (Op- 
t i o n s  I and 11) and f o r  each t y p e  o f  equipment (Subopt ions  A ,  



B ,  C ,  D l  and E )  . However, because o f  t h e  l a r g e  number of  
p o s s i b l e  o p t i o n  combina t ions ,  immediate e l i g i b i l i t y  was a s -  
sumed w i t h  no s a f e t y ,  e f f i c i e n c y ,  o r  emiss ions  s t a n d a r d s  
(Subop t ions  2  and a ) .  

I n  o r d e r  t o  a s s e s s  t h e  impact  o f  immediate e l i g i b i l i t y  
r e q u i r e m e n t s ,  s e p a r a t e  comparison computa t ions  were made f o r  
b o t h  t h e  r e t r o a c t i v e  and de layed  e l i g i b i l i t y  subop t ions  
(Subop t ions  1 and 3 ) .  I n  b o t h  c a s e s ,  t h e  renewable energy 
s o u r c e  t a x  c r e d i t  (Opt ion  I )  was a p p l i e d  t o  a i r t i g h t  s t o v e s  
and f u r n a c e s  o n l y  (Subopt ions  A+C). 

2 .  SALES PROJECTIONS FOR WOOD B U R N I N G  EQUIPMENT 

I n  o r d e r  t o  d e t e r m i n e  t h e  e q u i v a l e n t  o i l  s a v i n g s  and 
t a x  revenue l o s s e s  r e s u l t i n g  from a  t a x  c r e d i t ,  wood burn- 
i n g  equipment sales must be p r o j e c t e d .  A t  t h e  t ime  o f  t h i s  
s t u d y ,  s a l e s  p r o j e c t i o n s  f o r  r e s i d e n t i a l  wood burn ing  s t o v e s  
w i t h  and w i t h o u t  t a x  c r e d i t s  were a v a i l a b l e  from t h r e e  
s o u r c e s  : 

The Senate-House J o i n t  Tax Committee 
The Wood Stove  I n d u s t r y  
The Department o f  Energy. 

These p r o j e c t i o n s  a r e  summarized i n  E x h i b i t  111-1. I n  each 
c a s e ,  t h e  s a l e s  p r o j e c t i o n s  i n c l u d e d  a i r t i g h t ,  h igh  e f f i -  
c i e n c y  s t o v e s  o n l y ,  under  t h e  assumption t h a t  l e s s  e f f i c i e n t  
s t o v e s  would n o t  q u a l i f y  f o r  t h e  t a x  c r e d i t .  

(1) The S e n a t e  P r o j e c t i o n s  Were Based on  Data 
Developed By Wood Energy I n s t i t u t e  (WEI)  

The p r o j e c t i o n s  were developed i n  s u p p o r t  o f  
S e n a t o r  M c I n t y r e ' s  Amendment (No. 1521) t o  
t h e  Energy Tax B i l l  ( E R  5263) .  

T o t a l  s a l e s  w i t h  t h e  t a x  c r e d i t  from 1978 t o  
1985 w e r e  e s t i m a t e d  a t  3 . 9  m i l l i o n  u n i t s .  
I n c r e m e n t a l  s a l e s  due t o  t h e  t a x  c r e d i t  d u r i n g  
t h i s  p e r i o d  w e r e  605,000 u n i t s .  

A t  t h e  t i m e  of  t h e  amendment, a  20 p e r c e n t  
t a x  c r e d i t  was proposed f o r  c o n s e r v a t i o n  de- 
v i c e s ;  t h i s  p e r c e n t a g e  was assumed f o r  
p r o j e c t i n g  t h e  p o t e n t i a l  i n c r e a s e  i n  s a l e s  
each  y e a r  due t o  t h e  t a x  c r e d i t .  



EXHIBIT 111-1 
Wood Stove Sales Projections 

(Thousands) 

1 SENATE PROJECTIONS 

WITHOUT W I T H  TAX INCREMENTAL 
TAX CREDIT  CREDIT' SALES 

(UNITS) (UNITS) (UNITS) 

INDUSTRY PROJECTIONS -- DOE/P&E PROJECTIONS 
I I 

WITHOUT WITH TAX INCREMENTAL WITHOUT WITH TAX INCREMENTAL 
TAX C.REDIT CREDIT' SALES TAX CREDIT CREDIT' SALES 

( U N I T S )  . '(UNITS) ( U N I T S )  (UNITS) ( U N I T S )  (UNITS) 

4 7 5  EOO 1 2 5  1 217 ' 2 3 9  
22 1 

' ASSUMED 2 0  PERCENT TAX CREDlT  



EXHIBIT 11-3 
Wood Burning Equipment Prices and Performance Assumptions 

1. P r i c e s  a r e  based on manufacturer  r e t a i l  p r i z e  l i s t s ,  d i s c u s s i o n s  wi th  i n d u s t r y  e x p e r t s ,  and d i s c u s s i o n s  w i t h  
r e t a i l  d e a l e r s .  

2 .  E s c a l a t i o n  r a t e s  of  6 p e r c e n t  p e r  y e a r  ( c u r r e n t  d o l l a r s )  were assumed f o r  1980 through 1985 f o r  t a x  revenue 
l o s s  c a l c u l a t i o n s  i n  Chapter 111. 

Equipment 
L i  fe t in le  Yrs.  

2 0 

15 

3 .  Heat ing v a l u e  of  wood f u e l  assumed t o  be  ~ 2 0  m i l l i o n  Btu/cord.  

a c e s  and o i l e r  1 0 0  0 1 1 1 2 I :: I 
Bui 1 t - i n  f i r e p l a c e s  1000 1000 
-- -- -- 

Equiva len t  
B a r r e l s  o f  

O i l  Saved/Yr. 

10 

5 

4. Equ iva len t  b a r r e l s  o f  o i l  saved based on 140,000 Btu/gal .  and 70 p e r c e n t  o i l  burner  e f f i c i e n c y .  

Average Cords . 

o f  Wood 
Consumed/Yr. 

4 

4 

5 .  Example c a l c u l a t i o n  o f  o i l  sav ings :  4 co rds / l~ouse  X 20 m i l l i o n  Btu/cord x  50% wood combustion e f f i c i e n c y +  
140,000 B t u / g a l . i  70% o i l  burner  e f f i c i e n c y  -k 42 g a l / b b l  = 1 0  bbl/house, 

Aversye 
Annual 

E f f i c i ency  

50% 

2 5% 

Type o f  Equipment 

A i r t i g h t  stoves 

A l l  o t h e r  types 
o f  stoves 

6 .  Average cord  usage d e r i v e d  from p u b l i s h e d  surveys  of  co rd  wood consumption i n  t h r e e  New England s t a t e s .  
Cord wood usage i s  b e l i e v e d  t o  be  f a i r l y  s i m i l a r  i n  o t h e r  r e g i o n s  b u t  t h e  s t o v e  o r  fu rnace  would supp ly  a  
h i g h e r  p o r t i o n  o f  a  home's h e a t i n g  reqi i i remer~ts  i n  warmer a r e a s .  

I n i t i a l  Equipment 
cos t1 

$ 500 

300 

I n s t a l  l e d  
Chimney Cost 

0 300 

300 



Equipment p r i c e s  were based on t h e  i n s t a l l e d  
c o s t  o f  a  t y p i c a l  wood s t o v e  ( i n c l u d i n g  a  
chimney).  The 1978 p r i c e  was $655 which was 
assumed by WE1 t o  e s c a l a t e  a t  a n  i n c r e a s i n g  
r a t e  th rough  1981, t h e n  a t  a  d e c r e a s i n g  r a t e  
th rough  1985. The annua l  p e r c e n t a g e  i n c r e a s e  
i n  p r i c e s  v a r i e d  from a  low o f  6  p e r c e n t  t o  a  
h i g h  o f  18 p e r c e n t .  

( 2 )  The Wood S tove  I n d u s t r y  P r o j e c t i o n s  Were Developed 
By John Lynn, P r e s i d e n t  of  F i s h e r  S t o v e s  

The p r o j e c t i o n s  r e f e r r e d  t o  high q u a l i t y  
r e s i d e n t i a l  a i r t i g h t  wood s t o v e s .  

T o t a l  s a l e s  w i t h  t h e  t a x  c r e d i t  from 1978 t o  
1985 w e r e  p r o j e c t e d  t o  be 5 .6  m i l l i o n  u n i t s  
w i t h  i n c r e m e n t a l  s a l e s  of  1 .8  m i l l i o n  u n i t s  

A 2 0  p e r c e n t  t a x  c r e d i t  i n  e f f e c t  th rough  
1985 was assumed f o r  p r o j e c t i n g  t h e  p o t e n t i a l  
i n c r e a s e  i n  s a l e s  each y e a r  due  t o  t h e  t a x  
c r e d i t .  

The i n s t a l l e d  c o s t  of  a  h igh  q u a l i t y  a i r t i g h t  
wood s t o v e  was e s t i m a t e d  a t  $800 ( i n c l u d i n g  
a  m e t a l  chimney) and was assumed t o  e s c a l a t e  
a t  6  p e r c e n t  a n n u a l l y .  

( 3 )  The Department o f  Energy (DOE) P r o j e c t i o n s  Were 
Developed By t h e  O f f i c e  o f  P o l i c y  and E v a l u a t i o n  (P&E) 

T o t a l  s a l e s  w i t h  t h e  t a x  c r e d i t  f o r  t h e  
e i g h t - y e a r  p e r i o d  were e s t i m a t e d  a t  2.7 m i l -  
l i o n  u n i t s ;  i n c r e m e n t a l  s a l e s  w e r e  219,000 
u n i t s .  

A 20 p e r c e n t  t a x  c r e d i t  i n  e f f e c t  th rough  
1985 was assumed. 

An assumed p r i c e  e l a s t i c i t y  o f  demand of  0.5 
was t h e  b a s i s  f o r  e s t i m a t i n g  t h e  p o t e n t i a l  
i n c r e a s e  i n  s a l e s  due t o  t h e  t a x  c r e d i t .  

The c o s t  p e r  wood s t o v e  was assumed t o  be 
$424 i n  1978 and was assumed by DOE t o  e sca -  
l a t e  a t  6  p e r c e n t  a n n u a l l y .  Th i s  c o s t  p e r  
s t o v e  excluded chimneys which were d e f i n e d  
as  i n e l i g i b l e .  



( 4 )  The P o t e n t i a l  I n c r e a s e  i n  S a l e s  Each Year Due 
t o  t h e  Tax C r e d i t  V a r i e s  S i g n i f i c a n t l y  Among 
t h e  Three  P r o j e c t i o n s  

S a l e s  p r o j e c t i o n s  w i t h  and  w i t h o u t  t h e  t a x  c r e d i t  
a re  summarized i n  E x h i b i t  111-1. I n c r e m e n t a l  sales 
v a r y  among t h e s e  estimates as a  r e s u l t  o f  b o t h  t h e  
b a s e  sales p r o j e c t i o n s  and t h e  presumed e f f e c t i v e n e s s  
o f  t h e  c r e d i t .  A d i s c u s s i o n  o f  t h e s e  f a c t o r s  i s  g i v e n  
below. 

- 

The b a s e  sales p r o j e c t i o n s  v a r y  among t h e  
t h r e e  p r o j e c t i o n s  

- The S e n a t e  a n n u a l  b a s e  s a l e s  e s t i m a t e s  
( i . e . ,  w i t h o u t  t a x  c r e d i t s )  d e c r e a s e  
from 560,000 u n i t s  i n  1980 t o  275,000 
u n i t s  i n  1985. 

- The i n d u s t r y  b a s e  sales e s t i m a t e s  
w i t h o u t  t h e  t a x  c r e d i t  show a n  i n -  
crease i n  a n n u a l  s a l e s  t o  560,000 i n  
1980 d e c l i n i n g  t o  400,000 from 1983 
t h r o u g h  1985. 

- The DOZ b a s e  s a l e s  e s t i m a t e s  presume a n  
i n c r e a s e  o f  more t h a n  25,000 u n i t s  
a n n u a l l y  from a  low o f  217,000 u n i t s  i n  
1978 t o  a h i g h  o f  403,000 u n i t s  i n  1985 
w i t h o u t  t h e  t a x  c r e d i t .  

The DOE estimates assumed a  p r i c e  e l a s t i c i t y  
o f  demand o f  0 .5  I n  t h i s  case, a 20 p e r c e n t  
t a x  c r e d i t  c a u s e s  a n  i n c r e a s e  i n  t h e  number 
o f  u n i t s  s o l d  o f  10  p e r c e n t .  

The i n d u s t r y  e s t i m a t e s  i n d i c a t e  a  much 
g r e a t e r  d e g r e e  o f  r e s p o n s i v e n e s s  t o  t h e  t a x  
c r e d i t .  A 20 p e r c e n t  t a x  c r e d i t  i s  presumed 
t o  c a u s e  a n  a v e r a g e  i n c r e a s e  i n  t h e  number 
of  u n i t s  s o l d  o f  n e a r l y  50 p e r c e n t .  T h i s  
i m p l i e s  a p r i c e  e l a s t i c i t y  o f  demand o f  2 .5 .  
E l a s t i c i t y  a s s u m p t i o n s  w e r e  n o t  s t a t e d  ex- 
p l i c i t l y ,  however. 

The S e n a t e  estimates imply  a n  i n c r e a s i n g  
p r i c e  e l a s t i c i t y  o f  demand o v e r  t i m e .  I n  
1980,  f o r  example,  t h e  20 p e r c e n t  t a x  c r e d i t  
c a u s e s  a 5  p e r c e n t  i n c r e a s e  i n  u n i t  sales.  
By 1985,  t h e  i n c r e m e n t a l  u n i t  sales have 
r i s e n  t o  more t h a n  70 p e r c e n t  o f  t h e  sales 



e s t i m a t e  w i t h o u t  t h e  t a x  c r e d i t .  T h i s  i m -  
p l i e s  a  p r i c e  e l a s t i c i t y  o f  demand i n  1980 
o f  0.25 i n c r e a s i n g  t o  3.5 by 1985. Again, 
e l a s t i c i t y  assumpt ions  w e r e  n o t  s t a t e d  ex- 
p l i c i t l y .  

The d i r e c t  e s t i m a t i o n  o f  p r i c e  e l a s t i c i t i e s  
o f  demand f o r  wood s t o v e s  r e q u i r e s  f a r  more 
d e t a i l e d  h i s t o r i c a l  s a l e s  and p r i c e  d a t a  
t h a n  i s  c u r r e n t l y  a v a i l a b l e .  Demand s t u d i e s  
f o r  o t h e r  d u r a b l e  goods,  however, i n d i c a t e  a  
range  between 0.5 and 1 .0  f o r  s h o r t - r u n  e l a s -  
t i c i t i e s  and w e l l  o v e r  2.0 i n  some c a s e s  f o r  
long-run e l a ~ t i c i t i e s . ~  By comparison,  non- 
d u r a b l e  goods show much less s e n s i t i v i t y  t o  
p r i c e  i n  b o t h  t h e  s h o r t -  and t h e  long-run.  

I n  a d d i t i o n ,  however, a g g r e g a t e  demand f o r  
ene rgy  s t u d i e s  e s t i m a t e  s l i g h t l y  lower e l a s -  
t i c i t y  f a c t o r s .  These s t u d i e s  i n d i c a t e  s h o r t -  
r u n  e l a s t i c i t i e s  i n  t h e  r a n g e  o f  0.3 t o  0 .5  
and long-run e l a s t i c i t i e s  between 0 . 7  t o  1.1. 3 

However, s i n c e  t h e  a g g r e g a t e  demand f o r  energy . 
i s  presurcably l e s s  r e s p o n s i v e  t o  p r i c e  t h a n  
t h e  demand f o r  s p e c i f i c  f u e l s ,  bo th  long-run 
and s h o r t - r u n  e l a s t i c i t y  f a c t o r s  f o r  s p e c i f i c  
f u e l s  a r e  expected  t o  be  somewhat h i g h e r  t h a n  
t h e  a g g r e g a t e  e s t i m a t e s .  I n  o t h e r  words,  
p r i c e  has  a g r e a t e r  impact  on t h e  demand f o r  
o i l ,  n a t u r a l  g a s ,  o r  fue lwood-especia l ly  i n  
t h e  c a s e  o f  home heat ing- than it has  on t h e  
demand f o r  energy i n  g e n e r a l .  Consequent ly ,  

. t h e  t h r e e  e s t i m a t e s  ? r e s e n t e d  p r o v i d e  a  wide 
b u t  r e a s o n a b l e  r anye  o f  e s t i m a t e s  f o r  t h e  
e f f e c t  o f  a  t a x  c r e d i t  on u n i t  s a l e s .  

( 5 )  Booz, A l l e n  S a l e s  P r o j e c t i o n s  Were Made For Wood 
Burning S t o v e s  and Other  Re la ted  Hea t ing  Equipment 

P rev ious  s t u d i e s  of t h e  e f f e c t  of t a x  c r e d i t s  on 
wood burn ing  equipment s a l e s  c o n s i d e r e d  o n l y  a i r t i g h t ,  

2 For example, see Houthakker and Taylor, Consumer Demand i n  the 
United States, 1970. 

3 Pindyck, Robert S., "The Characteristics of the Demand f o r  
Energy," unpublished paper, Nay 1978. 



h i g h  e f f i c i e n c y ,  wood burn ing  s t o v e s .  I n  t h i s  a n a l y s i s  
v a r i o u s  k i n d s  of wood burn ing  equipment a r e  examined. 
Base s a l e s  p r o j e c t i o n s  f o r  each  t y p e  ,of wood burn ing  
equipment  a r e  g i v e n  i n  E x h i b i t  111-2. 

The f o l l o w i n g  methodo1,ogy was employed t o  e s t i m a t e  
b a s e  and i n c r e m e n t a l  s a l e s . t h r o u g h  1985: 

H i s t o r i c a l  s a l e s  d a t a  were o b t a i n e d  f o r  a i r -  
t i g h t  s t o v e s ,  a l l  o t h e r  s t o v e s ,  f u r n a c e s ,  and 
f i r e p l a c e s .  

Based on e x t r a p o l a t i o n s  of  h i s t o r i c a l  s a l e s  
t r e n d s  and on d i s c u s s i o n s  w i t h  i n d u s t r y  
a s s o c i a t i o n s  and m a n u f a c t u r e r s ,  base  s a l e s  
p r o j e c t i o n s  were made th rough  1985 ( i . e .  
s a l e s  w i t h o u t  t a x  c r e d i t s ) .  

A p r i c e  e l a s t i c i t y  o f  demand o f  1 . 0  was assumed 
i n  o r d e r  t o  c a l c u l a t e  t h e  a d d i t i o n a l  s a l e s  induced 
by t h e  t a x  c r e d i t .  

Based on t h e  p r e v i o u s  s t u d i e s  o f  wood s t o v e  t a x  
c r e d i t s ,  r e l a t e d  demand s t u d i e s  f o r  d u r a b l e  goods 
and a g g r e g a t e  energy,  and c o n v e r s a t i o n s  w i t h  i n -  
d u s t r y  r e p r e s e n t a t i v e s ,  a  u n i t a r y  e l a s t i c i t y  of 
demand was c o n s i d e r e d  a  r e a s o n a b l e  e s t i m a t e .  

The demand e l a s t i c i t y  f a c t o r  was assumed t o  a p p l y  
t o  t h e  s t o v e ,  f u r n a c e ,  o r  f i r e p l a c e  u n i t  on ly .  
The e l i g i b i l i t y  of  t a x  c r e d i t s  f o r  chimney i n s t a l -  
l a t i o n s  was assumed t o  impact  t a x  revenue l o s s e s  
b u t  n o t  u n i t  s a l e s .  I n  e f f e c t ,  a  demand e l a s -  
t i c i t y  f a c t o r  f o r  chimneys o f  z e r o  was assumed. 

I n  some cases-perhaps 25 t o  50 p e r c e n t - a d d i t i o n a l  
c a p i t a l  e x p e n d i t u r e s  f o r  chimney i n s t a l l a t i o n s  may 
.be  r e q u i r e d .  S i n c e  a  chimney can  i n c r e a s e  t h e  
c a p i t a l  c o s t  o f  t h e  equipment by 25 t o  50 p e r c e n t ,  
t h e  e l i g i b i l i t y  of  chimneys f o r  t a x  c r e d i t s  may 
s u b s t a n t i a l l y  r educe  l i f e  c y c l e  c o s t s  r e s u l t i n g  
i n  i n c r e a s e d  s a l e s .  However, t h e  d e g r e e  o f  r e -  
spon 's iveness  i s  u n c e r t a i n  and a comple te  l i f e  
c y c l e  c o s t  o r  b e n e f i t / c o s t  a n a l y s i s  i s  beyond 
t h e  scope  of t h i s  r e p o r t .  

Although a d d i t i o n a l  s a l e s  induced by t h e  t a x  c r e d i t  
a r e  assumed t o  c e a s e  a f t e r  1985, f u r t h e r  s a l e s  may 
c o n t i n u e  a s  an  i n d i r e c t  r e s u l t  o'f t h e  t a x  c r e d i t  



E X H I B I T  111-2 
BA&H Base S a l e s  P r o j e c t i o n s  Through 1 9 8 5  For  R e s i d e n t i a l  Flood Burn ing  Equipment 

(Thousands o f  U n i t s )  

A1 1 T o t a l  Resid. 
E f f i c i e n t  Other  Wood Burn 

Year Stoves Stoves Furnaces F i  rep1 aces Equipment -- -------------- 
PA------- - 

1979 600 600 50 700 1,950 
1980 600 600 5 0 700 1,950 
1981 600 600 100 700 2,000 
1982 600 600 100 700 2,000 
1983 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 u n i t s  i n  
vaca t ion  homes 500 (10%) 600 (14%) -- 0 1,000 (20%) 2,100 

L Net u n i t s  i n  
p r imary  homes 4,000 3,400 700 3,900 - ------ 12,000 J 

Notes : 

1 S a l e s  p r o j e c t i o n s  a r e  f o r  wood b u r n i n g  equipment i n s t a l l e d  j.n p r i v a t e l y  owned, s i n g l e  
, 

fami ly  r e s i d e n c e s .  

2 Sa-les t r e n d s  a r e  based on e x t r a p o l a t i o n s  of h i s t o r i c a l  s a l e s  t r e n d s  and on d i s c u s s i o n s  wi th  
i n d u s t r y  a s s o c i a t i o n s  and manufacturers .  

3 Since  t h e r e  a r e  no government s t a t i s t i c s  on t h e  amount of wood burn ing  equipment i n s t a l l e d  
i n  v a c a t i o n  homes, order-of-magnitude e s t i m a t e s  f o r  t h i s  were made based on d i s c u s s i o n s  w i t h  
sever21  l a r g e  wood s t o v e  and f i r e p l a c e  manufacturers .  



th rough  a  demons t ra t ion  e f f e c t .  Consequent ly ,  i n -  
c r e a s e d  s a l e s  due t o  t h e  t a x  c r e d i t  may be even 
g r e a t e r .  

P r o j e c t i o n s  were made f o r  b o t h  t h e  15  p e r c e n t  con- 
s e r v a t i o n  and t h e  30 p e r c e n t  renewable energy s o u r c e  
t a x  c r e d i t  f o r  each t y p e  of  wood burning equipment.  

3. i'IIETHODOLOGY FOR COMPUTING EQUIVALENT O I L  SAVINGS AND 
TAX REVENUE LOSSES FOR WOOD BURNING EQUIPMENT 

The t y p e s  o f  wood burn ing  and r e l a t e d  equipment 
c o n s i d e r e d  i n  t h i s  a n a l y s i s  i n c l u d e  t h e  f o l l o w i n g :  

A i r t i g h t  s t o v e s  
A l l  o t h e r  s t o v e s  
Furnaces  and b o i l e r s  
F i r e p l a c e s  
Chimneys and a u x i l i a r y  equipment.  

~o ' r  each equipment t y p e ,  e q u i v a l e n t  o i l  s a v i n g s  f o r  t h e  
i n c r e m e n t a l  s a l e s  c f  wood burning equipment due t o  t h e  
t a x  c r e d i t s  w e r e  c a l c u l a t e d  over  t h e i r  expec ted  l i f e .  
Consequent ly ,  some p o s i t i v e  s a v i n g s  w i l l  o c c u r  th rough  
2005. S i n c e  t h e  t a x  c r e d i t  i s  i n  e f f e c t  o n l y  th rough  
1985, t a x  revenue l o s s e s  w e r e  computed th rough  1985. 

(1) S e v e r a l  Assumptions Were Necessary t o  E s t i m a t e  
E q u i v a l e n t  O i l  Savings  and Tax Revenue Losses  

A i r t i g h t  s t o v e s  w i t h  a n  a v e r a g e  c o s t  o f  $500 
a r e  assumed t o  have a n  expec ted  l i f e  o f  20 
y e a r s  and d i s p l a c e  1 0  b b l .  o f  o i l  a n n u a l l y 4  

A l l  o t h e r  s t o v e s  w i t h  a n  a v e r a g e  c o s t  o f  on ly  
$300 a r e  assumed t o  have a  15-year expec ted  
l i f e  and d i s p l a c e  5 b b l .  o f  o i l  a n n u a l l y  

Furnaces  c o s t  approx imate ly  $2,000,  l a s t  2 0  
y e a r s ,  and save  20 b b l .  o f  o i l  a n n u a l l y  

4 The assumed o i l  savings p e r  u n i t  i s  based on an average of  20 m i l -  
l i o n  B t u ' s  pe r  cord of firewood, and a combusticn e f f i c i e n c y  of 
50 pe rcen t  for t he  wood burning equipment. 



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 

Oil 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 oil savings are summarized in Ex- 
hibit 11-3. (Chapter 11) 

( 2  ) Based 'on These A s s ~ ~ r n o t  i nn s . F ~ T I I  i 1 7 2  1 rant ni 1 C = ~ r r <  n m c  

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. 
oil 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 
credits, respectively. An example calculation 
of the annual oil savings a.nd tax revenue loss 
are given in Exhibit 111-3. 

The total tax or cumulative revenue losses, 
equivalent oil displacement, and tax revenue 
loss per.bb1. are presented in Exhibit 111-4. 

Equipment suboptions were prioritized on the 
basis of their contribution to equivalent 
oil savings, then added cumulatively in Ex- 
hibit 111-5 to obtain cumulative estimates 
of the combined equipment suboptions. Tax 
revenue losses per bbl. of oil, then, are 



EXHIBIT 111-3 
Example Calculation of Annual Equivalent Oil Savings and Tax Revenue Loss 
-For Airtight Wood Stoves Only, 158 Tax Credit Leve'l, 1979 Eligibility- 

NOTES: 1 .  See  Exhib i t  111-5 f o o t n o t e s  f o r  the asstunptions used ,co ca lcu l .a te  the  va lue  i l l  th i . s  c x l ~ i b i t .  
2 .  Equivalent o i l  s a v i n g s  and tax  revenue l o s s  f o r  o t h e r  wood hurniny cqiri.pmc~~t :iuhoptior.s were c a l c u l a t e d  i n  a s i m i l a r  manner to t h i s .  

Assumptions for u n i t s  s o l d ,  incremental  demand Factor,  annual s a v i n g s  psr s t o v a ,  erlui~inonl: Li Ect i~ne ,  u ~ ~ i . t  p r i c e ,  and tax c r e d i t  r a t e  wore 
v a r i e d  a s  d i s c u s s e d  i n  the t e x t .  

Year -- 
1979 

I 

Equiva len t  O i l  Savings 

U n i t s  i n  Annual 
Place i n  Increnlental Savi 119s Annual Oi 1 

Pr i l l lary x Dellland x Per = Savings f = Savings 
Ho111es Fac tor  Stove ( M i l l i o n  Per Day 

( M i l l  ions)  . ( b b l / Y r )  bb l  ) (bb1:Oay) 

1980 
! 0.5 

Tax Revenue Loss 

Annual Base Total  Annual P r i c e  
Sales t o  Tax Cl.edit Sales With 1979 Mu1 t i p l i e r  Tax Tax Revenue 

Prilnary Iio111es x b,ultiplier = Tax C r e d i t  x P r i c e /  x (O 6% x C r e d i t  = LOSS 
( M i l l i o n s  ( M i l  1 ions  Un i1  I l lc lease/ Level  Und iscou~ l ted  
o f  I J ~ i i t s )  o f  U n i t s )  ( $ 1  Yr) ( $  M i l l i o n )  

0.5 0.15 . 1.0 
1.15 

1981 1.5 

1984 3.3 

10  
0.5 1.5 
0 . 5  
0.5 
0.6 
0.7 
0.7 

,575 
4,100 

2.2 
3.0 
3.9 
4.9 

.7 500 1 .O 158 
,575 

6,200 
8.200 

10,700 
13,600 
16,3OG 

,575 
,575 
,690 
,805 
.805 

1999 
2000 

1 2001 
1 2002 

2003 
2004 

TO'TAL 

r 

'I 

- 

365 
1.06 

3.5 
3.0 
2.5 
2.0 
1.4 
0.7 

- 

2,100 43 

1.338 

C 

V 

- 

40 
4 6 

5 1 
64 
00 
85 

5.3 
4.5 
3.8 
3.0 
2.1 
1.1 

120 

N/ A 

14,400 
12,300 
10,300 
8,200 
5,800 
2,300 

- - 4.0 
I 

- 4.6 417 
1 

- - - 



EXHIBIT 1 1 1 - 4  
O i l  S a v i n g s  Ver sus  Tax Revenue Lpss  F o r  Wood Burn ing  ~ q u i p m e n t  

NOTE: See E x h i b i t  11'1-5 Footnotes f o r  t h e  assumptions used t o  c a l c u l a t e  t h e  va lues i n  t h i s  E x h i b i t .  

Present  Value 
o f  Tax Revenue 
Loss Per b b l  . 

O i l  Saved 
( $ 1  

Equ i pmen t 
Subopt ion 

A i r t i g h t  
Stoves 

Furnaces 

A l l  Other 
Stoves 

F i  rep1 aces 

Tax 
C r e d i t  
Level  

( p e r c e n t )  

3 0 

15 

3 0 

15 

3 0 

15 

3 0 

15 

E q u i v a l e n t  O i  1 
Savings f o r  t h e  
Incrementa l  Sales 

Through 2004 
( m i l l i o n  b b l . )  

240 

120 

80 

40 

u 

7 5 

3 8 

24 

12  
- 

I 

Tax Revenue 
Loss 

1979-1985 
( $  m i l l i o n )  

Present  Val ue 
o f  Tax 

Revenue Loss 
1979-1 985 

( $  m i l l i o n )  

944 

417 

6 50 

290 

479 

212 

1851 

817 

689 2.87 

304 2.53 
I 

477 

212 

350 

155 

1351 

596 

5.96 

5.30 

4.67 

4.08 

56.29 

49.67 



EXHIBIT  111-5 
Oil Savings Versus Tax Revenue Loss For Selected DOE Policy Option Combinations 

OLAR TAX CRCOIT TOR AlRTlCllT 
TOVCS NIU FURNACES 

FURIIACES. LNO FIREPLACES 2.067 6.84 

I .A+O+C+o+E.2.a SOLAR TAX CREDIT FOR ALI. STOVES. 12.0 1.6 419 15.6 
TURNACLS. TIHEPLACCS. NIO CllllYlEYS 

6.907 5.101 12.17 

l i .A.2.d COIISEIIVATI(III TAX CRCOlT FOR 4.0 11. 6 
AlWTlOlT STOVES ONLY 

120 4.G 417 309 2.53 

II.AtC.2.a CONSERVATION TA'X CREDIT TOR 4.7 0.7 IGO 5.4 707 
AlRTlZllT STOVCS AN0 FURIIACCS 516 3.23 

l . U C . 2  COISEI(VATIO1I TAX CREUIT FOR ALL 8. I 1.2 I90 9.3 919 
STOVES NlD FUHllACES 671 3.39 

l l .A+O*Ct0.2.*' COllSCRVATlOll TAX CREDIT FOR ALL 12.0 1.0 210 13.8 l . i 36  
STOVES. FURIIACES. AllU FIRCPLACCS 

1,267 6.03 

I I .AtUtCt l ) t~.Z.a COIISERVATIOI? TAX CREDIT FOR ALI. 12.0 l .R  210 13.8 3.370 
STOVES. FUIIIIACCS. FIREPI.ACCS. 2.460 11.71 

NIU CIIII.WCIS 

1.AtC.I.a IlClHOACTlVE SOLAR TAX CREOIT FOR 5.5 1.4 320 6.9  1.797 
AlRTlGllT STOVES All0 FURllACCS 1.312 4.10 

I.A+C.3.a OELAYEO SOI.AR TAX CREDIT FOR 4.0 1.2 200 5.2 1.434 
AIRTIOIT 5lOVCS At10 FURllACES 

1.047 ' 3.74 

IllSULATlOli TAX CREDIT COIIPARISON 16.0 7 . U  a90 %3.8 2 .a04 2,100 2.42 

SOI.AK llOHE IAX CREDIT CWPARISON 0.5 0.3 23 0.8 379 262 11.20 
t I 

f 0 0 1 ~ :  
I. so la r  (i.e.. rcllewable energy source) tax credi:s o f  30 percen~i o f  i n i t i a l  cos t  o r  casrcrvat ion t a ~  c r e d i t s  0x1 15 percent 

assased ds ~ lo ted .  Tax c r e d i t  e l i g i b i l i t y  per ind o f  Ja8lual.y 1. 197s tll~'ougl! UeLei~tl~cr 1. 1985 arstlllli~.l except as aoted. No 
Safely. e f f i c iency .  o r  e i l i s s i o ~ l  standards assumed. 

2. Assunted equipnrnl  pr ices f o r  1979 are: 
, E f f i c i e n t  stoves 1500 (Cllittmey $300) 
. Central furnaces end b o i l e r s  $2.000 (Cllimlley $500) 
. A l l  o ther  stoves 1300 (Chinaev 93001 . Fireplaces C.1 ,000 (Cltimnev $1 .OOOI. 

3. Equipment p r i ces  assulled t o  escalate a t  6 percent per year. 
4. Incresental  salcs increases based on delNnd e l a s t i c i t v  factor o f  1.0.  
5. Incremental o i l  snv i#~qs  based on: 

. E f f i c i e n t  sluvcs rave 10 BBLlyr over 20-,yr l i f e t i n l e  (based on 2u ~ u t i l l  inn UtuIcord. 4 c01.dr1yr 11111 501; wood co tdus t io !~  e f f i c i ~ ! ~ l c ~ )  
, Furnaces save BBLiyr over 20-yl. l i f e t i m e  (based on 8 co-dslyl. and 5U'L e f f i c iency ) .  
. A l l  othe,: stoves rave an average o f  5 BRl./yc over 15-yr l i f e t iae lhased  on 4 cord sly^. and 25% e l l i c i e ~ ~ c ~ : .  
. Fireplaces save only 1 BELIyr over 20-yr l i f e t i n e  because enc..gy ef f i c ie t t cy  i s  nouuwlly l o r  and n1tn;t r;oo.l ir burned fo r  

aesthet ic purvoser (based on I cordfyr  and 20% e f f i c i e n r v ) .  
6. Present value C~ICUILL~OIIS based an 10 pcrcenl  nonlinal d i rcaunf ta le .  
7. I n s a l a t i o r  and solal. hone tax c r e d i t  conlpariso#l based 01, "Vresideui Carter 's Energy Proposals: Fs l r rs( ,ecl ive."  CongressionaI 

Budset Of f i ce  Staf f  Hornitlg Paper. June 1977. l lote tha t  t l ~  o i l  savirlgs and revenue i ~ s s  es t i t~e t? !  !#ere based 01, a tax Cred i t  
e l i g i b i l i t y  per iod o i  1977-1904 and on s l i y l l t l y  d i f fe renL  t d x  c c e d l l  peI'seni'ageS. 

8. Base sales project ions f o r  stoves. furnaces and fit-eplac.'~ rv'e Boo:. A l len  estit:laies bdsed on c o l l v o r s ~ t i u ! ~ ~  n i t l l  yover# reo l  and 
industry sources. The f igures include unly eq~ipl l lent  i ~ l s t l l l c d  i n  nrilsary reside~lce.. Sales to  v .~d? ion  blncs are excluded. 

9. Period o f  tax c r e d i t  a v a i l a b i l i t y  and tax reverue less asstttled :o Cc ?aauary 1, 1979 to  Dece~rd>er 3 . 1965. ,tllcn the llEA tax c r e d i t  
program euds. except as noted. i 



weighted  a v e r a g e s  f o r  t h e  p o l i c y  o p t i o n  com- 
b i n a t i o n s .  

R e t r o a c t i v e  and de layed  e l i g i b i l i t y  w e r e  com- 
pa red  t o  t h e  immediate e l i g i b i l i t y  subop t ion  
assumed th roughou t  t h e  a n a l y s i s  by i n c r e a s i n g  
o r  d e c r e a s i n g  t h e  e q u i v a l e n t  o i l  s a v i n g s ' a n d  
t a x  revenue l o s s e s  i n  accordance  w i t h  h i s -  
t o r i c a l  and p r o j e c t e d  s a l e s  e s t i m a t e s .  

E q u i v a l e n t  o i l  s a v i n g s  and t a x  revenue l o s s e s  
due t o  i n s u l a t i o n  and s o l a r  home t a x  c r e d i t s  
w e r e  developed i n  t h e  Congress iona l  Budget 
O f f i c e  (CBO) s t u d y . j  They a r e  a l s o  p r e s e n t e d  
i n  E x h i b i t  111-5 f o r  t h e  purpose  o f  compari- 
son. 

E x h i b i t  111-5 i s  e s s e n t i a l l y  b u i l t  from 
E x h i b i t  1 1 1 - 4 .  The c a l c u l a t i o n  p r o c e d u r e s  f o r  t h e  
v a l u e s  i n  b o t h  e x h i b i t s  a r e  b e s t  unders tood through 
sample c a l c u l a t i o n s :  

For  f u r n a c e s ,  a  30 p e r c e n t  t a x  c r e d i t  r e -  
s u l t s  i n  a  30 p e r c e n t  i n c r e a s e  i n  s a l e s  
based on t h e  u n i t a r y  e l a s t i c i t y  assumpt ion .  
S i n c e  b a s e  s a l e s  from 1979 through 1985 a r e  
700,000 u n i t s ,  a d d i t i o n a l  s a l e s  amount t o  
30 p e r c e n t  o f  700,000 o r  210,000 u n i t s .  I n  
E x h i b i t  111-5, t h e  700,000 u n i t s  a r e  added 
t o  t h e  b a s e  s a l e s  f o r  a i r t i , g h t  s t o v e s  
(column 1) t o  o b t a i n  t h e  4.7 m i l l i o n  u n i t  
t o t a l  f o r  t h e  a i r t i g h t  s t o v e s  and f u r n a c e s  
p o l i c y  o p t i o n  combinat ion .  S i m i l a r l y ,  t h e  
a d d i t i o n a l  o r  i n c r e m e n t a l  s a l e s  f o r  f u r n a c e s  
a r e  added t o  t h o s e  f o r  a i r t i g h t  s t o v e s  t o  
o b t a i n  t h e  1 . 4  m i l l i o n  u n i t  t o t a l  i n  row 2 
o f  column 2 .  

Over a  20-year l i f e  each f u r n a c e  w i l l  d i s -  
p l a c e  20 b b l  p e r  y e a r  f o r  a t o t a . 1  o f  
400 b b l .  The 210,000 a d d i t i o n a l  u n i t s ,  
t h e n ,  w i l l  d i s p l a c e  approx imate ly  80 m i l l i o n  
b b l  o v e r  t h e i r  l i f e t i m e .  I n  E x h i b i t  1 1 1 - 4 ,  

5 "President Carter's Energy Proposals: A Perspective," Congres- 
sional Budqet Office Staff Working Paper, June 1977. 



t h i s  i s  shown i n  column 2 f o r  t h e  30 p e r c e n t  
t a x  c r e d i t  on f u r n a c e s  (row 3 )  . I n  
E x h i b i t  111-5, t h e  80 m i l l i o n  b b l  i s  added 
t o  t h e  240 m i l l i o n  b b l  f o r  a i r t i g h t  s t o v e s  
t o  o b t a i n  t h e  320 m i l l i o n  b b l  f o r  t h e  a i r -  
t i g h t  s t o v e  and f u r n a c e  combinat ion  
(column 3 ) .  

B a s e  s a l e s  w i t h o u t  t h e  t a x  c r e d i t  p l u s  
i n c r e m e n t a l  s a l e s  due t o  t h e  t a x  c r e d i t  
a r e  shown i n  column 4 o f  E x h i b i t  111-5 a s  
t o t a l  sales. 

Tax revenue l o s s e s  f o r  f u r n a c e s  r e q u i r e  t h e  
v a l u a t i o n  o f  annual  u n i t  s a l e s  based on an 
assumed p r i c e  o f  $2,000 e s c a l a t e d  a t  6  pe r -  
c e n t  a n n u a l l y .  The sum o f  t h e  annual  t o t a l  
d o l l a r  sales through 1985 a r e  t h e n  m u l t i -  
p l i e d  by t h e  30 p e r c e n t  t a x  c r e d i t  t o  o b t a i n  
t h e  $650 m i l l i o n  t a x  revenue l o s s  f o r  f u r -  
naces  i n  column 3  of  E x h i b i t  1 1 1 - 4 .  I n  
E x h i b i t  111-5, t h e  t a x  revenue l o s s  f o r  
f u r n a c e s  i s  added t o  t h a t  f o r  a i r t i g h t  
s t o v e s  t o  o b t a i n  t h e  $1 ,597 m i l l i o n  t o t a l  
f o r  t h e  a i r t i g h t  s t o v e  and f u r n a c e  p o l i c y  
o p t i o n  combinat ion (column 5 )  . 
The p r e s e n t  v a l u e  o f  t h e  t a x  revenue l o s s  
f o r  f u r n a c e s  and t h e  a i r t i g h t  s t o v e s  and 
f u r n a c e s  combinat ion i s  computed i n  
column 4 of  E x h i b i t  1 1 1 - 4  and column 6  
o f  E x h i b i t  111-5, r e s p e c t i v e l y .  

The p r e s e n t  v a l u e  of t h e  t a x  revenue l o s s  
p e r  b b l  o i l  saved  f o r  f u r n a c e s  i s  simply 
t h e  r . a t i o  of  column 4 t o  column 2  i n  
E x h i b i t  111-4 (column 5 ) .  I n  E x h i b i t  111-5, 
t h e  cor respond ing  p r e s e n t  v a l u e  f o r  the 
a i r t i g h t  s t o v e  and f u r n a c e  combinat ion 
(column 7 )  i s  t h e  r a t i o  o f  column 6  t o  
column 3 .  I n  t h i s  c a s e ,  t h e  government 
c o s t  p e r  b b l  i s  a  weighted  avarage  v a l u e  
f o r  t h e  p o l i c y  o p t i o n  combinat ion .  



4 .  ANALYSIS OF EQUIVALENT OIL SAVIIJGS AND TAX REVENUE 
LOSSES 

The r e s u l t s  o f  t h e  a n a l y s i s  i n  te rms o f  i n c r e m e n t a l  
equipment s a l e s ,  i n c r e m e n t a l  o i l  s a v i n g s ,  t a x  revenue l o s s ,  
and e q u i v a l e n t  government c o s t  p e r  b a r r e l  a r e  t a b u l a t e d  i n  
E x h i b i t  111-5. Based on t h i s  d a t a ,  a  number of  c o n c l u s i o n s  
can  b e  drawn. 

(1) The E q u i v a l e n t  O i l  Savings  That  Can B e  Expected 
From Wood Burning Equipment Tax C r e d i t s  Depend 
On t h e  Level  o f  t h e  I n c e n t i v e  and t h e  Equipment 
Subopt ions  E l i g i b l e  

If a l l  equipment s u b o p t i o n s  a r e  assumed 
e l i g i b l e  f o r  t h e  t a x  c r e d i t ,  n e a r l y  420 
m i l l i o n  b b l  o i l  c o u l d  b e  d i s p l a c e d  by 2005. 
T h i s  t r a n s l a t e s  i n t o  43,000 b b l  p e r  day 
o v e r  t h e  27-year p e r i o d .  

I t  s h o u l d  b e  n o t e d  t h a t  mo'st o f  t h e  i n c r e -  
menta l  o i l  s a v i n g s  i s  a t t r i b u t s b l e  t o  h i g h  
e f f i c i e n c y ,  a i r t i g h t  s t o v e s  under  b o t h  t h e  
15 and 30 p e r c e n t  t a x  c r e d i t  a s sumpt ions .  
For  example, assuming a  30 p e r c e n t  t a x  
c r e d i t ,  a i r t i g h t  s t o v e s  c o n t r i b u t e  240 
m i l l i o n  b b l ; '  f u r n a c e s  80 m i l l i o n  b b l ;  a l l  
o t h e r  s t o v e s  75 m i l l i o n  b b l ;  and f i r e p l a c e s  
2 4  m i l l i o n  b b l  i n  a d d i t i o n a l  s a v i n g s .  

Assuming renewable energy  t a x  c r e d i t s  a r e  
a v a i l a b l e  f o r  wood h e a t i n g  equipment ,  t o t a l  
revenue l o s s  f o r  h igh  e f f i c i e n c y  s t o v e s  
o n l y  i s  $700 m i l l i o n .  Revenue l o s s e s  i n -  
c r e a s e  by a n o t h e r  $500 m i l l i o n  f o r  f u r n a c e s ,  
a n o t h e r  $350 m i l l i o n  f o r  o t h e r  s t o v e s  and 
$1,350 m i l l i o n  f o r  f i r e p l a c e s .  I f  chimneys 
a r e  i n c l u d e d  a s  e l i g i b l e  f o r  t a x  c r e d i t s ,  
t h e  revenue l o s s  f o r  each i t e m  o f  equipment 
i n c r e a s e s  by a n o t h e r  50 t o  100 p e r c e n t .  

Even assuming o n l y  a  15 p e r c e n t  t a x  c r e d i t  
f o r  a i r t i g h t  s t o v e s  a l o n e ,  a  s i g n i f i c a n t l y  



g r e a t e r  revenue . l o s s  r e s u l t s  compared t o  s o l a r  
h e a t i n g  equipment t a x  crec3i ts ,  based  on a  Con- 
g r e s s i o n a l  Budget O f f i c e  (CBO)  s tudy. .  The 
p r e s e n t  v a l u e  t a x  revenue l o s s  f o r  s o l a r  h e a t -  
i n g  equipment i s  approx imate ly  $260 m i l l i o n  
(based  on t a x  c r e d i t s  s e t  a t  4 0  p e r c e n t  of  
t h e  f i r s t  $1,000 p l u s  2 5  p e r c e n t  of  t h e  n e x t  
$ 6 , 4 0 0 ) .  By comparison,  t h e  p r e s e n t  v a l u e  t a x  
revenue l o s s  f o r  a i r t i g h t  s t o v e s  under a  1 5  
p e r c e n t  t a x  c r e d i t  assumption i f  $417 m i l l i o n .  

Wood h e a t i n g  equipment t a x  c r e d i t s  where e l i -  
g i b i l i t y  i s  l i m i t e d  t o  h igh  e f f i c i e n c y  s t o v e s  
and f u r n a c e s ,  w i t h o u t  chimneys, r e s u l t  i n  a  
somewhat lower  a g g r e g a t e  revenue l o s s  than  do 
i n s u l a t i o n  t a x  c r e d i t s .  Based on t h e  CBO 
s t u d y ,  i n s u l a t i o n  t a x  c r e d i t s  r e s u l t  i n  a b o u t  
$ 2 . 1  b i l l i o n  o f  F e d e r a l  t a x  revenue l o s s .  
However, i f  a l l  t y p e s  o f  s t o v e s  and/or f i r e -  
p l a c e s  a r e  e l i g i b l e ,  t a x  revenue l o s s e s  a r e  
g r e a t l y  i n c r e a s e d .  

( 3 )  Tax Revenue Loss Per  Bbl.  O i l  Saved f o r  Most 
R e s i d e n t i a l  ~ o o d  Burning Equipment P o l i c y  Opt ions  
Is Lower Than f o r  S o l a r  Heat ing  Tax C r e d i t s  But 
Higher Than I n s u l a t i o n  Tax C r e d i t s  

The f i n a l  column i n  E x h i b i t  111-5 ' i n d i c a t e s  
t h a t  most wood burn ing  equipment p o l i c y  op- 
t i o n s  r e s u l t ' i n  a  c o s t  p e r  b a r r e l  o f  between 
$3 and $6. S o l a r  h e a t i n g  equipment t a x  
c r e d i t s  have a  c o s t  p e r  b a r r e l  of  o v e r  $11 
w h i l e  i n s u l a t i o n  t a x  c r e d i t s  have a  c o s t  o f  
a b o u t  $2.50/bbl .  

I t  s h o u l d . b e  no ted  t h a t  each o f  t h e  c o s t  p e r  
b b l .  v a l u e s '  i n  E x h i b i t  111-5 a r e  weighted 
a v e r a g e  v a l u e s  f o r  t h e  p o l i c y  o p t i o n  combi- 
n a t i o n s .  However, some i n d i v i d u a l  equipment 
s u b o p t i o n s  have a  much h i g h e r  c o s t  p e r  bb l .  
t h a n  t h e  weighted average .  For  example, 
f i r e p l a c e s  r e s u l t  i n  2 4  m i l l i o n  bb l .  o i l  
saved under  a  30 p e r c e n t  t a x  c r e d i t  f o r  a  
t a x  revenue l o s s  o f  n e a r l y  $1.4 b i l l i o n .  
T h i s  r e p r e s e n t s  a  government c o s t  p e r  b b l .  
o f  $56. (see E x h i b i t  1 1 1 - 4 ) .  



S i n c e  chimneys r a i s e  t h e  i n s t a l l e d  c o s t  f o r  
s t o v e s  and o t h e r  i t e m s  of  equipment by 25 t o  
100 p e r c e n t  w i t h o u t  i n c r e a s i n g  o i l  s a v i n g s ,  

. t h e  e q u i v a l e n t  government revenue l o s t  p e r  
b a r r e l  o f  o i l  saved i s  i n c r e a s e d  by 50 t o  75 
p e r c e n t .  I n  a d d i t i o n ,  i f  f i r e p l a c e s  w i t h  
chimneys a r e  i n c l u d e d ,  t h e  marg ina l  c o s t  p e r  
b a r r e l  i s  o v e r  $110, t e n  t i m e s  t h e  c o s t  p e r  
b b l .  f o r  s o l a r  home t a x  c r e d i t s .  I t  i s  recog- 
n i z e d  t h a t  t h e  p o t e n t i a l  s a l e s  impact  o f  
chimney e l i g i b i l i t y  may i n f l u e n c e  t h e s e  re- 
s u l t s .  Both equipment o i l  s a v i n g s  and t a x  
revenue l o s s e s  would be a f f e c t e d  a s  p r e v i -  
o u s l y  i n d i c a t e d .  The e x t e n t  o f  t h e s e  i n f l u -  
ences  i s  u n c e r t a i n ,  however, and t h e i r  d e t e r -  
mina t ion  would r e q u i r e  an  e x p e n d i t u r e  o f  t i m e  
and r e s o u r c e s  beyond t h e  scope  o f  t h i s  t a s k .  

( 4 )  Conserva t ion  Tax C r e d i t s  (15  p e r c e n t )  f o r  Wood 
~ ~ i - r n i n g  Equipment Reduces Both t h e  O i l  Sav ings  
and Tax Revenue By About 50 P e r c e n t  Compared t o  
Renewable Energy Tax C r e d i t s  ( 3 0  P e r c e n t ) .  
However, t h e  E f f i c i e n c y  o f  t h e  Tax C r e d i t s  i n  
T e r m s  of  Revenue Loss Per  B a r r e l  o f  O i l  Saved Is 
S l i g h t l y  Improved 

For compara t ive  purposes ,  t h e  i n c r e m e n t a l  o i l  
s a v i n g s  and t a x  revenue l o s s  were computed f o r  each  
equipment subop t ion  assuming c o n s e r v a t i o n  t a x  c r e d i t s  
f o r  r e s i d e n t i a l  wood burn ing  equipment.  A l l  o t h e r  
assumpt ions  i n c l u d i n g  e l a s t i c i t y  o f  demand and equip-  
ment p r i c e s  remained unchanged. The r e s u l t  o f  t h e  
computa t ion  was a n  a l m o s t  e q u a l  d r o p  i n  o i l  s a v i n g s  
and t a x  revenue l o s s ,  bo th  t o  a  l e v e l  o f  a b o u t  one-hal f  
t h a t  f o r  renewable energy  s o u r c e  t a x  c r e d i t s .  The c o s t  
p e r  b a r r e l  f o r  t h i s  o p t i o n  was abou t  1 0  p e r c e n t  lower 
. than f o r  renewable energy s o u r c e  t a x  c r e d i t s .  

1 5 )  The R e t r o a c t i v e  Tax C r e d i t  E l i s i b i l i t y  and Delayed , - ,  - - - - - - - - 

E l i g i b i l i t y  Opt ions  A f f e c t  ~ ~ u i v a l e n t - o i l  s a v i n g s ,  
Revenue Loss and Government Cost  Pe r  B a r r e l  By Less  
Than 15  P e r c e n t  

For  compara t ive  purposes ,  o i l  s a v i n g s  and t a x  
revenue l o s s  w e r e  a l s o  computed f o r  b o t h  r e t r o a c t i v e  
t a x  c r e d i t s  t o  A p r i l  2 0 ,  1977 and f o r  de layed  t a x  
c r e d i t s  t o  January  1, 1980. E x h i b i t  111-5 shows t h e  



r e s u l t s  of  t h e s e  c a l c u l a t i o n s  based on t h e  assumpt ions  
f o r  renewable  energy t a x  c r e d i t s  f o r  h i g h  e f f i c i e n c y  
s t o v e s  and f u r n a c e s  w i t h o u t . c h i m n e y s  (row 11 and 1 2 ) .  
The key r e s u l t s  w e r e  a s  f o l l o w s :  

R e t r o a c t i v e  t a x  c r e d i t s  i n c r e a s e  t a x  revenue 
l o s s e s  by abou t  13 p e r c e n t  compared t o  
immediate e l i g i b i l i t y  because  equipment s o l d .  
i n  1978 and f o r  seven months i n  1977 becomes 
e l i g i b l e  f o r  t a x  c r e d i t  s t a t u s .  O i l  revenue 
s a v i n g s  a r e  unchanged, however, because  t h e r e  
a r e  no i n c r e m e n t a l  s a l e s  dne  t o  t a x  c r e d i t s .  
A s  a  r e s u l t ,  t h e  t a x  revenue l o s s  p e r  b b l .  of 
oil saved is increased, meaning t h a t  t h i s  
o p t i o n  i s  n o t  a s  " e f f i c i e n t "  a s  t h e  c o r r e -  
sponding immediate e l i g i b i l i t y  o p t i o n s .  

Delayed e l i g i b i l i t y  o p t i o n s  lower t h e  poten-  
t i s l  t a x  revenue l o s s  by a b o u t  1 0  p e r c e n t  b u t  
lower t h e  e q u i v a l e n t  o i l  s a v i n g s  by a  s i m i l a r  
amount. The t a x  l o s s  p e r  b b l .  o f  o i l  saved 
i s  e s s e n t i a l l y  unchanged. 



I V .  SAFETY AND PERFORblANCE STANDARDS 

The r a p i d  i n c r e a s e  i n  a v a i l a b l e  s t y l e s  and q u a n t i t i e s  
o f  r e s i d e n t i a l  wood h e a t i n g  equipment h a s  l e d  t o  a  r ecogn i -  
t i o n  on t h e  p a r t  o f  b o t h  b u i l d i n g  code o f f i c i a l s  and t h e  
i n d u s t r y  concern ing  t h e  need f o r  uniform s a f e t y  c r i t e r i a  
and s t a n d a r d s .  T h e r e . a l s o  has  been a  concern  f o r  t h e  de- 
velopment o f  t e s t i n g  p rocedures  f o r  comparing e f f i c i e n c i e s  
o f  v a r i o u s  t y p e s  of  equipment.  To d a t e ,  t h e r e  h a s  been 
s i g n i f i c a n t  work on t h e  deve1opmen.t o f  s t a n d a r d s  t h a t  a r e  
a c c e p t a b l e  bo th  t o  t h e  o r g a n i z a t i o n s  t h a t  w i l l  u s e  them, a s  
w e l l  a s  t o  t h e  i n d u s t r i e s  t h a t  must m e e t  them. 

The purpose  o f  t h i s  c h a p t e r  i s  t o  a d d r e s s  t h e  a v a i l -  
a b i l i t y  o f  s t a n d a r d s  and t h e i r  s u i t a b i l i t y  a s  c r i t e r i a  f o r  
s e l e c t i n g  equipment e l i g i b l e  f o r  t a x  c r e d i t s :  E x i s t i n g  

. s t a n d a r d s  a s  w e l ' i  a s  t h o s e  under: deve$.opment a r e  c o n s i d e r e d .  
The c h a p t e r  a l s o  i n c l u d e s  a  d i s c u s s i o n  of  t h e  g e n e r a l  e f f e c -  
t i v e n e s s  of  s t a n d a r d s  t o  respond t o  a l l  major c a u s e s  o f  
wood burn ing  r e l a t e d  h a z a r d s .  

  hi's c h a p t e r  i s  d i v i d e d  i n t o  two major  s e c t i o n s :  

S a f e t y  S t a n d a r d s  
E f f i c i e n c y  S t a n d a r d s .  

1. SAFETY STANDARDS 

The concern  f o r  f i r e  s a f e t y  i n  homes has  l e d  Underwr i t e r s  
Labora tory  (UL) t o  deve lop  s e v e r a l  s a f e t y  s t a n d a r d s  a s  w e l l  
a s  a  c e r t i f i c a t i o n  program f o r  wood b u r n i n g  equipment.  The 
s t a n d a r d s  have been r e v i s e d  a s  needed, and r e c e n t l y  a  new 
s t a n d a r d  s p e c i f i c a l l y  f o r  s t o v e s  was proposed 

(1) The Primary Func t ion  of  t h e  UL S t a n d a r d s  Is To 
Ensure Equipment S a f e t y  Through Requirements 
For  P roper  Design and F a b r i c a t i o n  

The development o f  Underwr i t e r s  Labora tory  
wood b u r n e r  r e l a t e d  s t a n d a r d s  began i n  
1956. A d d i t i o n a l  . s t a n d a r d s  were developed 
i n  1958, 1968 and i n  1978 a s  shown i n  
E x h i b i t  I V - 1 .  The f o u r  s t a n d a r d s  and t h e i r  
f u n c t i o n s  a r e  desc r ibed ,  as f o l l o w s :  

IV-  1 



- UL-103 c o n t a i n s  r equ i rements  f o r  f a c t o r y  
b u i l t  chimneys f o r  g a s ,  l i q u i d  and 
s o l i d  f u e l  f i r e d  r e s i d e n t i a l  t y p e  
a p p l i a n c e s .  

- UL-127 requ i rements  a p p l y  t o  f a c t o r y  
b u i l t  f i r e p l a c e s ,  which c o v e r s  t h e  
f i r e  chamber, i t s  chimney and r e l a t e d  
f a c t o r y  b u i l t  p a r t s .  

- UL-737 c o n t a i n s  r equ i rements  t o  cover  
f i r e p l a c e  s t o v e s ,  which a r e  f r e e -  
s t a n d i n g  f i r e  chamber a s s e m b l i e s .  

- Proposed UL-1482 c o n t a i n s  r equ i rements  
f o r  room h e a t e r s  which a r e  f r e e -  
s t a n d i n g  f i r e  chamber a s s e m b l i e s  o f  
t h e  c i r c u l a t i n g  o r  d i r e c t  r a d i a t i o n  
t y p e .  

The updated s a f e t y  s t a n d a r d s ,  some of  which 
have n o t  y e t  been adop ted ,  p e r t a i n  t o  t h e  
s a f e t y  of  wood burn ing  equipment.  T y p i c a l l y  
s t a n d a r d s  s p e c i f y  t h e  f o l l o w i n g  equipment 
r e l a t e d  requ i rements :  

- P l a t e r i a l  t y p e  and t h i c k n e s s  

- S a f e t y  performance t e s t i n g ,  ( i . e . ,  
s u r f a c e  t e m p e r a t u r e s )  

- S t r u c t u r a l  sounaness  and m a t e r i a l  
i n t e g r i t y  

- E l e c t r i c a l  and/or  s p e c i a l  a t t achment  
t e s t i n g  i n  some c a s e s .  

A s  shown i n  E x h i b i t  PV-1, equipment r e l a t e d  
requ i rements  a r e  covered  by a l l  f o u r  UL 
s t a n d a r d s .  

( 2 )  A Secondary Func t ion  of UL S tandards  Invo lves  
Recent Changes t o  I n c l u d e  Consumer I n s t r u c t i o n s  

A l l  o f  t h e  r e c e n t  r e v i s i o n s  t o  t h e  F i r e p l a c e  
Stove  and S o l i d  F u e l  Room Hea te r  s t a n d a r d s ,  
a s  shown i n  E x h i b i t  I V - 1 ,  r e q u i r e  manufac- 
t u r e r s  t o  supp ly  consumers w i t h  i m p o r t a n t  



E X H I B I T  I V - 1  
Coverage  a n d  S t a t u s  o f  U.L.  S t a n d a r d s  f o r  Wood B u r n i n g  Equipment  

COVERED COVERED LIMITED NOT COVERED MOST MANUF. 2/78 
ADOPTED 

I COVERED COV.ERED LIMITED NOT COVFRFD AROliT q5'X2 6/79 

STANDARD 

I I SOLID FUEL TYPE I I I 1 LIMITED I ' i::ipr 1 
PROPOSED 

PRODUCT COVERED 

1 ~ e r ' s o n a l  communications, Char1 es Gibbons, Head o f  Wood Burner  Tes t ing ,  Underwr i te rs  Lab, Northbrook,  I 1  1 i n o i s .  
2 F i r e p l a c e  I n s t i t u t e  1 e t t e r  t o  Consumer Product  Sa fe ty  Cornmiss i o n ,  March 9, 1978. 

KEY POINTS COVERED BY PROPOSED U.L. STANDARDS ESTIMATED 
LEVEL OF 

EXPECTED 
DATE OF 

ADOPTION 
OF UPDATED 
*STANDARDS 

PRODUCT 
DESIGN AND 

MANUFACTURER 

DATE 
OF 

FIRST 
ADOPTION 

INSTALLATION 
INSTRUCTIONS 

COMPLIANCE 
WITH ORIGINAL 

STANDARDS 



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 cornbus- 
tible surfaces. 

' ~nstruztion manuals are to contain limited 
information pertaining to the recornended 
operation of the unit. The information 
is to include warnings pertaining to: 

- .Disposal of ashes 

- storage and use of flamable liquids 
as fire starters1 

- 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- 
'.-? '- ..'.-.: . . :, .,men ts , , . . -..-. .. 

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

1 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 l.ocate 
creosote deposits2 

- Procedures for cleaning and removal 
of creosote deposits. 

(3) There Are Indications That Industry Response to 
the Late~t Wood Heater Standards Will Be Favorable - 

The Wood Energy Institute (WEI), representing 
most major wood stove manufacturers, has set 
up a standards commi.ttee, to interact with 
and assist UL in developing the proposed 
standards. The WE1 and other organizations 
are showing signs of encouraging the accep- 
tance of such standards. 

Each of the four major model building codes 
&n:.use in the U.S. contains provisions re- . . 

. , 

. . quiring that f ireplacks an3 ';,:obd burning 
stoves be tested and listed by an approved 
testing laboratory. The testii~g ~~~~~~~~~~~: -: . .'. 
are normally b a s d  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 rJ .-S . 

2 Creosote depos i t s  a r e  condensed wood burning vapors t h a t  accumulate 
on coo le r  su r f aces  wi th in  t h e  wood burning system. The accumula- 
t i o n  of  c reosote  i nc reases  t h e  changes of chimney and chimney con- 
nected f i r e s .  



Consumer P r o t e c t i o n  S a f e t y  C o m m i ~ s i o n . ~  
Such a c t i o n  would r e s u l t  i n  a  r u l i n g  r e q u i r -  
i n g  permanent l a b e l i n g  on a l l  wood burn ing  
s t o v e s ,  a p p l i a n c e s ,  o r  f r e e s t a n d i n g  f i r e -  
p l a c e s .  The l a b e l s  would have t o  c o n t a i n  
i n f o r m a t i o n  p e r t a i n i n g  t o :  

- Minimum c l e a r a n c e  t o  combus t ib les  - Type of  chimney requ i rements .  

The i m p l i c a t i o n  o f  t h e  mandatory F e d e r a l  
l a b e l i n g  r u l e  would b e  t o  r e q u i r e  manufac- 
t u r e r s  t o  s u p p o r t  c l a i m s  w i t h  v a l i d  d a t a  and 
s h o u l d ' p r o v i d e  much needed impetus  f o r  pa r -  
t i c i p a t i o n  by manufac tu re r s  i n  v o l u n t a r y  . 

s t a n d a r d  programs. 

( 4 )  There Has Been concern  On The P a r t  o f  I n d u s t r y  
Regarding The Capac i ty  o f  T e s t i n g  L a b o r a t o r i e s ,  
But P r e l i m i n a r y  In fo rmat ion  I n d i c a t e s  That  i his 
Should Not Be A Major Problem 

Underwr i t e r s  Labora to ry  c u r r e n t l y  has  seven 
s t o v e  t e s t  s t a n d s  i n  i t s  Northbrook,  I l l i n o i s  
f a c i l i t y .  A t  a  normal r a t e  o f  o n e . s t o v e  p e r  
s t a n d  p e r  week, UL can  t es t  approx imate ly  
350 u n i t s  p e r  y e a r .  ~ d d i t i o n a l  c a p a c i t y  can  
be made e a s i l y  a v a i l a b l e .  

There a r e  10 t o  12 o t h e r  l a b o r a t o r i e s  i n  t h e  
U;S.. c u r r e n t l y  c a p a b l e  o f  t e s t i n g  s t o v e s .  

' T.he a g q r e g a t e  c a p a c i t y  o f  t h e s e  f a c i l i t i e s  
h a s  been e s t i m a t e d  a t  upwards o f  700 u n i t s  

. . . . p e r  year . .  . . 

3 A hearing on this issue was held on March 14, 1979, but no deci- 
sion is ex;?ected until March 22, 1979. If the petition is approved, 
as recommended by the investigators, it is estimated that its imple- 
mentation may take 6 to 24 months, depending on the availability of 
funds . 
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To e n s u r e  p r o p e r  and s a f e  f u n c t i o n i n g  o f  a  
wood burn ing  system, t h e  i n d i v i d u a l  components 
must have dependable  d e s i g n  c h a r a c t e r i s t i c s ,  
p roper  m a t e r i a l s  and a  wel l -ba lanced i n t e g r a -  
t i o n  o f  components. The c u r r e n t  equipment 
s t a n d a r d s  f o r  chimneys, s t o v e s ,  and f i r e p l a c e s  
p r i m a r i l y  a d d r e s s  t h i s  p o r t i o n  o f  t h e  s a f e t y  
problem. 

D e s p i t e  t h e  concern  w i t h  equipment sa f . e ty ,  
however, a  r e c e n t  s t u d y  s u g g e s t s  t h a t  equip-  
ment i s  n o t  t h e  major c a u s e  o f  f i r e s .  The 
N a t i o n a l  Bureau o f  S tandards  r e c e n t l y  com- 
p l e t e d  a s t u d y  o f  c a u s e s  o f  r e s i ' d e n t i a l  f i r e s  
where wood burn ing  eqbipment was invo lved .$  
The r e s u l t s  i n d i c a t e  t h a t  o n l y  20 t o  2 5  p e r -  
c e n t  o f  t h e  10,500 f i r e s  s t u d i e d  were equip-  
ment r e l a t e d  p e r t a i n i n g  t o :  

- Malfunc t ions  
- Improper s t o v e  d e s i g n  
- Improper chimney d e s i g n .  

E x h i b i t  IV-2  summarizes t h e  major c a u s e s  o f  
f i r e s .  

I n s u r a n c e  companies a r e  j u s t  becoming i n t e r -  
e s t e d  i n  t h e  impact  o f  wood b u r n i n g  on t h e  
i n c i d e n c e  o f  home f i r e s .  C u r r e n t l y  t h e r e  i s  
no r e a d i l y  a v a i l a b l e  i n f o r m a t i o n  t o  e v a l u a t e  
t h e  compara t ive  f i r e  s a f e t y  i m p l i c a t i o n s  o f  
wood b u r n i n g ,  although,MBS i s  c o n s i d e r i n g  
t h e  e v a l u a t i o n  o f  t h i s  i m p o r t a n t  i s s u e .  

4 Richard D. Peacock, "A Review of F i r e  Inc iden t s ,  Model Building 
Codes, and Standards Related t o  Wood Burning Appliances," NBS, 
December 19 78. 



E X H I B I T  I V - 2  
Causes  of F i r e s  A t t r i b u t e d  t o  Wood ~ u r n i n g  

SPECIFIC CAUSES OF FIRES 

I g n i t i o n  o f  Combustibles 

E x t e r i o r  F i r e  From Sparks 

Chimney F i r e s  

Improper F u e l i n g  Technique 

Equipment M a l f u n c t i o n  

Use o f  Flanmiable L i q u i d s  

Other  

Improper Flai n tenance 

Improper Equipment Design 

Improper Opera t ion  

I g n i t i o n  o f  S t r u c t u r e  

Iniproper I n s t a l  1 a t i o n  

Improper Chimney 

TOTAL 

SOURCE: Personal  Colnmunication 
1. Booz, A l l e n  es t ima tes  

NUMBER 
OF FIRES 

1,895 

963 

623 

578 

457 

126 

28 

2,875 

1,050 

787 

702 

248 

138 

10,560 

w i t h  

PERCENTAGE 
OF FIRES 

18.1  

9 .2  

5.9 

5.5 

4.3 

1.2 

.27 

27.5 

10.0 

7.5 

6.7 

2.4 

1.3 

100 

Richard D. 

FIRES ATTRIBUTABLE~ 
TO : 

Consumer Misuse 

Consumer r l i  suse 

Equi pnient/Consunier 

Consunier Misuse 

Equi prnent Inadequacy 

i Consunier Misuse 

1 Equi pment/Consumer 

Consunler Misuse 

Equipment Inadequacy 

Consunier Misuse 

Equ i pment/Consumer 

Equi p~nent/Consumer 

Equi pnient/Consunier 

Peacock, N a t i o n a l  Bureau 

PERCENTAGE OF FIRES 
ATTRIBUTABLE 
TO EQUIPMENT 

INADEQUACY l 

3 

4.3 

- 1 4  

10.0 

3.3 

1.2 

.65 

22.5 

o f  Standards, February 

PERCENTAGE OF FIRE 
ATTRIBUTABLE 

TO CONSUMER ISISUSE 

18.1  

9 .2  

3 

5.5 

1.2 

, .13 
1 

27.5 

7.5 

3 .4  

1 .2  

.65 

77.5 

8, 1979. 



( 6 )  The Primary Cause o f  Home F i r e s  Re la ted  t o  Wood 
Burning Equipment Can B e  A t t r i b u t e d  t o  Consumer 
Misuse 

The s a f e t y  problems a s s o c i a t e d  w i t h  wood 
s t o v e  use  f a l l  i n t o  t h r e e  main c a t e g o r i e s :  

- Improper i n s t a l l a t i o n  can  r e s u l t  i n  
sys tem breakdown o r  i n t o  more i n d i r e c t  
f i r e  haza rds  such a s  t h e  i g n i t i o n  o f  
c o m b u s t i b l e s ,  e x t e r i o r  f i r e s  from 
s p a r k s ,  and i g n i t i o n  of . s t r u c t u r e s  
(see E x h i b i t  I V - 2 )  . 

- Causes o f  f i r e s  due t o  improper 
o p e r a t i o n s  a r e  shown i n  E x h i b i t  I V - 2  
t o  accoun t  f o r  7.5 p e r c e n t  of  f i r e s .  
Improper f u e l i n g  t e c h n i q u e s  and t h e  

. use  o f  flammable l i q u i d s  a r e  a d d i t i o n a l  
examples o f  improper o p e r a t i o n  an'd 
c o n t r i b u t e  an  a d d i t i o n a l  6 . 7  p e r c e n t  
of  a l l  f i r e s .  

- Improper maintenance i s  shown i n  
E x h i b i t  IV-2  t o  b e  r e s p o n s i b l e  f o r  
27.5 p e r c e n t  of  wood b u r n i n g  r e l a t e d  
f i r e s .  Chimney f i r e s  may p a r t i a l l y  
r e s u l t  from improper maintenance o f  
t h e  chimney, a d d i t i o n a l l y ,  e x t e r i o r  
f i r e s  from s p a r k s  can  b e  caused by 
improper maintenance of  s u r r o u n d i n g s .  

I n t e r i m  r e s u l t s  o f  t h e  N a t i o n a l  Bureau o f  
S tandards  s t u d y  i n d i c a t e  t h a t  upwards of  
70 p e r c e n t  o f  f i r e s  a t t r i b u t e d  t o  wood burn- 
i n g  a r e  t h e  r e s u l t  o f  impro?er consumer c a r e  
r a t h e r  t h a n  equipment f a i l u r e .  I n t e r v i e w s  
w i t h  d e a l e r s ,  manufac tu re r s  and o t h e r s ' i n -  
volved w i t h  t h e  wood burn ing  i n d u s t r y  re- 
v e a l e d  t h a t  t h e  major  c a u s e  o f  f i r e s  i s  
consumer misuse .  

The predominance o f  u s e r  caused f i r e s  i s  due 
t o  s e v e r a l  f a c t o r s .  F i r s t ,  t h e  m a j o r i t y  o f  
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wood s t o v e  i n s t a l l a t i o n s  a r e  made by t h e  
consumer,5 and  f u r t h e r m o r e ,  many i n s t a l l a t i o n s  
a r e  made w i t h o u t  o b t a i n i n g  b u i l d i n g  p e r m i t s ,  
t h u s  a v o i d i n g  s a f e t y  i n s p e c t i o n s  by f i r e  mar- 
s h a l s  and b u i l d i n g  i n s p e c t o r s .  F i n a l l y ,  even  
when i n s t a l l a t i o n  g u i d e l i n e s  a r e  i n c l u d e d  
w i t h  equipment ,  many p e o p l e  do  n o t  f o l l o w  t h e  
i n s t r u c t i o n s  c l o s e l y .  A s  o n e  m a n u f a c t u r e r  
p u t  it, " t h e  p a p e r  used  t o  s t a r t  t h e  f i r s t  ' 

f i r e  i s  u s u a l l y  t h e  i n s t r u c t i o n  manual ."  

One o f  t h e  most d i f f i c u l t  a s p e c t s  o f  s a f e t y  
c o n t r o l  i s  e n s u r i n g  p r o p e r  main tenance  o f  
t h e  wood b u r n i n g  sys tem,  L o c a l i t i e s  i n  t h e  
U.S., u n l i k e  many European c o u n t r i e s ,  do n o t  
p r o v i d e  t h e  s e r v i c e s  o f  chimney sweeps.  
Many . u s e r s  o f  wood b u r n i n g  equipment  a t t e m p t  
t o  s e r v i c e  t h e i r  own wood burn ing  sys t ems ,  
o f t e n  w i t h  i n a d e q u a t e  c l e a n i n g  equipment .  

The UL S t a n d a r d s  f o r  s t o v e s  and  o t h e r  
equipment  have  e i t h e r  been  adop ted  o r  w i l l  
b.e adop ted  i n  e a r l y  1979. 

I n d u s t r y  a c c e p t a n c e  o f  t h e s e  s t a n d a x d s  i s  ex- 
p e c t e d ,  b u t  compl iance  w i t h  t h e  s t a n d a r d s  
w i l l  n o t  l i k e l y  o c c u r  immedia te ly .  

A ma jo r  a s p e c t  o f  t h e  ' s a f e t y  problem t h a t  
c a n n o t  be  d i r e c t l y  a d d r e s s e d  by equipment  
s t a n d a r d s  i s  consumer i n s t a l l a t i o n s ,  ope ra -  
t i o n  and main tenance .  

5 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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E X H I B I T  IV-3 
Genera l  C a t e g o r i e s  of  E f f i c i e n c y  V a r i a b l e s  

For  Wood Burning Equipment 

Equipment Design and .Manufacture 

- M a t e r i a l s  

- Heat T r a n s f e r  C h a r a c t e r i s t i c s  

- Gener ic  equipment t y p e  ( i - e . ,  r a d i a n t  s t o v e ,  
t h e r m o s t a t i c  c i r c u l a t o r ,  d u a l  f u e l  f u r n a c e ,  
F r a n k l i n  s t o v e ,  e t c . )  

I n s t a l l a t i o n  

- F l u e  p i p e  and chimney s i z e  
- Room s i z e  and i n s u l a t i o n  
- P o s i t i o n  i n  house.  

Opera t ion  

- Wood t y p e  ( i . e . ,  oak ,  p i n e ,  e t c . )  
- Moisture  cont .ent  of  wood 
- Wood s i z e  and s p a c i n g  
- Frequency o f  l o a d i n g  
- A i r  c o n t r o l  s e t t i n g s .  

Maintenance - 
- Creoso te  removal from a p p l i a n c e  and chimney 
- Ash removal 
- Equipment c o n d i t i o n  ( i . e . ,  s e a l s ,  j o i n t s ,  e t c . )  



2 .  EFFICIENCY STANDARDS 

I n d u s t r y  and government r e c o g n i t i o n  o f  t h e  need t o  
e s t a b l i s h  a c c e p t a b l e  e f f i c i e n c y  i n f o r m a t i o n  h a s  r e s u l t e d  i n  
c o n s i d e r a b l e  p r o g r e s s  towards  workable performance s t a n d a r d s  
f o r  wood burning equipment.  However, e f f i c i e n c y ,  l i k e  
s a f e t y ,  i s  a  p r o d u c t  o f  equipment o p e r a t i o n  a s  w e l l  a s  equip-  
ment d e s i g n .  The d i s c u s s i o n  o f  t h e  e f f i c i e n c y  i s s u e  i n  t h i s  
s e c t i o n  i s  o r g a n i z e d  i n t o  t h r e e  p a r t s :  

F a c t o r s  a f f e c t i n g  uniform e f f i c i e n c y  measurement 

C u r r e n t  r e s e a r c h  on e f f i c i e n c y  

S t a t u s  o f  e f f i c i e n c y  s t a n d a r d s  and developments  
and implementa t ion .  

(1) There A r e  Many F a c t o r s  A f f e c t i n g  blood S t o v e  
Eff ic iencies-Making Uniform Measurements D i f f i c u l t  

The e f f i c i e n c y  o f  a  wood burn ing  u n i t  i s  nor-  
m a l l y  d e f i n e d  t o  be t h e  p e r c e n t a g e  o f  u s e f u l  
h e a t  energy o u t p u t  p e r  u n i t  o f  wood energy 
i n p u t .  F a c t o r s  a f f e c t i n g  t h e  e f f i c i e n c y  o f  
.wood burn ing  d e v i c e s  can  be d i v i d e d  i n t o  f o u r  
c a t e g o r i e s :  

. - 
- Equipment d e s i g n  and manufacture  
- I n s t a l l a t i o n  
- Opera t ion  
- Maintenance. 

E x h i b i t  IV-3 g i v e s  examples o f  t h e  t y p e s  o f  
f a c t o r s  which a f f e c t  each o f  t h e s e  v a r i a b l e s .  

Most e f f i c i e n c y  measurements a r e  conducted . 
under  l a b o r a t o r y  c o n d i t i o n s ,  a t  s t e a d y  s t a t e  
loads and on new equipment.  Under a c t u a l  
o p e r a t i o n  i n  a  home, t h e r e  i s  a  wide v a r i a n c e  
i n  o p e r a t i n g  p r a c t i c e s  making p r e c i s e  c o r r e -  
l a t i o n s  between t e s t e d  and a c t u a l  e f f i c i e n c y  
d i f f i c u l t .  

E f f i c i e n c y  t e s t i n g  i s  f u r t h e r  compl ica ted  by 
equipment d i f f e r e n c e s .  A i r t i g h t  s t o v e s  re- 
q u i r e  somewhat d i f f e r e n t  tes t  s t a n d a r d s  t h a n  
f r e e s t a n d i n g  f i r e p l a c e s ,  due  t o  t h e  l a r g e  

,volume o f  a i r  i n t a k e  by t h e . f i r e p l a c e s .  

6 Jay  Shel ton,  personal  communications. 



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 ~ngineering. This proj'ect 
is designed to provide efficiency data re- 
flecting a wide variety of variables for 
major types of wood burning eq~ipment.~ 
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 values of two Sasic 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 ('I'VA) 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 elec trhc consumption. 8 

7 Auburn Univers i ty ,  "Improving t h e  E f f i c i ency ,  Safe ty  and U t i l i t y  
of Wood Burning U n i t s , "  Quar te r ly  Report,  September 15,  1978. 

8 Personal  communications w i th  Richard Kleinau, TVA. 
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( 3 )  Based On t h e  Limited T e s t  Data A v a i l a b l e ,  
Equipment F a l l s  I n t o  S e v e r a l  Genera l  Categor$es  
o f  E f f i c i e n c y .  Because o f  Rapid Produc t  
Development However, These Genera l  C a t e g o r i e s  
Do Not R e f l e c t  Improvements Being Made 

R e s i d e n t i a l  wood b u r n i n g  equipment can  b e  
d i v i d e d  i n t o  t h e  f o l l o w i n g  e f f i c i e n c y  
c a t e g o r i e s :  

- F i r e p l a c e s  a r e  c o n s i d e r e d  t o  have 
e f f i c i e n c y  r a t i n g s  between 10 and 25 
p e r c e n t .  With some a t t a c h m e n t s ,  e f f i -  
c i e n c i e s  o f  up t o  50 p e r c e n t  have 
been c la imed.  

- F r a n k l i n  s t o v e  t y p e s  and p o t b e l l y  
s t o v e s  a r e  g e n e r a l l y  r a t e d  between 
20 t o  35 p e r c e n t .  Due t o  t h e  i n c r e a s e d  
e f f i c i e n c y  awareness  o f  t h e  consumer 
many s t o v e s  i n  t h e  l o v e r  e f f i c i e n c y  range  
a r e  be ing  d i s c o n t i n u e d  o r  improved. 

- C i r c u l a t o r s  a r e  c o n s i d e r e d  r e l a t i v e l y  
a i r t i g h t ,  b u t  t h e  h e a t  t r a n s f e r  ca- 
p a c i t y  i s  l i m i t e d  by i t s  doub le  l a y e r  
c o n s t r u c t i o n .  T h e i r  ene rgy  e f f i c i e n c y  
i s  g e n e r a l l y  c o n s i d e r e d  t o  b e  between 
4 0  and 50 p e r c e n t .  

- Radian t  h e a t e r s  a r e  g e n e r a l l y  a i r t i g h t  
and a r e  c a p a b l e  of  g e n e r a t i n g  a  h i g h  
l e v e l  of  u s e f u l  hea t .  T h e i r  e f f i c i e n c y  
ranges  between 50 and 65 p e r c e n t .  

D e s p i t e  t h e  s i m p l i c i t y  o f  c a t e g o r i z i n g  
wood burn ing  d e v i c e s  i n t o  b r o a d  groups  
f o r  t h e  purpose  o f  p o l i c y  a n a l y s i s ,  t h i s  
grouping o f  g e n e r a l  c a t e g o r i e s  i s  i n a d e q u a t e  
f o r  s e v e r a l  r e a s o n s .  F i r s t ,  wide r a n g e s  of  
e f f i c i e n c i e s  e x i s t  i n  each  group,  o f t e n  f a l l -  
i n g  o u t s i d e  t h e  e f f i c i e n c y  range  i n d i c a t e d  
above. Seconc?ly, t h e s e  e f f i c i e n c y  e s t i m a t e s  
w e r e  n o t  based on uni form methods o f  measure- 
ment. I n  l i g h t  o f  t h e  c u r r e n t  p r o g r e s s ,  it 
a p p e a r s  t h a t  more uni form e f f i c i e n c y  measure- 
ments may soon become a v a i l a b l e ,  a s  i n d i c a t e d  
i n  t h e  n e x t  s e c t i o n .  



( 4 )  A s  a  R e s u l t  o f  t h e  Work Being Performed By 
Auburn, S e p a r a t e  S tandards  Are Being Developed 
F o r  F i r e p l a c e s  and Wood Burning S toves  

A s t a n d a r d  f o r  f i r e p l a c e s  u t i l i z i n g  t h e  
c a l o r i m e t e r  room method o f  t e s t i n g ,  h a s  
a l r e a d y  been developed and commercial 
t e s t i n g  i s  expec ted  t o  b e g i n  by A p r i l  1, 
1979. Auburn h a s  a  c a p a c i t y  o f  approx i -  
ma te ly  t e n  uni ts /month  and e s t i m a t e s  a  
c o s t  o f  approx imate ly  $1,500 p e r  u n i t .  
The F i r e p l a c e  I n s t i t u t e  and Auburn 
U n i v e r s i t y  a r e  s e e k i n g  t h e  s u p p o r t  and 
a p p r o v a l  by ASHRAE ( k n e r i c a n  S o c i e t y  o f  Heat- 
i n g ,  R e f r i g e r a t i o n  and A i r c o n d i t i o n i n g  Engi- 
n e e r s )  o f  t h e  proposed f i r e p l a c e  s t a n d a r d .  
The proposed s t a n d a r d  i n c l u d e s  t h e  f o l l o w i n g  
f e a t u r e s  : 

- A uni form method o f  t e s t i n g  and r a t i n g  
wood burn ing  u n i t s  -. .. 

- S p e c i f i c a t i o n s  f o r  t y p e s  of  t es t  equip-  
ment 

- Data r e q u i r e d  and c a l c u l a t i o n s  t o  be 
used 

-.. - A l i s t i n g  and d e f i n i t i o n s  o f  t e rms  used 
i n  t e s t i n g .  ' 

A proposed s t a n d a r d  for wood b u r n i n g  
s t o v e s  which r e l i e s  on t h e  f l u e  l o s s  method 
of  e f f i c i e n c y  t e s t i n g  (a s i m p l e r  and less 
expens ive  t e s t )  i s  under development and 
i s  expec ted  t o  b e  completed by t h e  summer 
of  1979, w i t h  t e s t i n g  p lanned t o  begin% 
s h o r t l y  t h e r e a f t e r .  T h i s  t e s t  can  be  
conducted a t  a  r a t e  o f  one  p e r  day p e r  
o p e r a t i n g  f a c i l i t y .  S i n c e  t h e  f l u e  l o s s  
t e s t s  a r e  s imple  t o  se t  up, many t e s t i n g  
l a b s  can  e a s i l y  a d a p t  t o  perform t e s t i n g  
f u n c t i o n s .  The c o s t  has  been e s t i m a t e d  a t  
approx imate ly  $800 p e r  u n i t  .ID 

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

10 D'. F. ~ y e r ,  Ibid. 



(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 an liances, 
and certain other consumer products. I. I? 
Title 111, 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 325 (a) (2) 
(the last' provision added by the Nationai 
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 12-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 12-calendar- 
month peri.od; 

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

11 S e c t i o n  2 (5)  of the. EPCA. 



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 six months. 12 

/ 

(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 
%x Credits 

Results from studies conducted at Auburn 
University and other institutions may soon 
become available and provide a more uniforin 
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 communica~ion with Jim Smith, Director of 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 damaqe to residual stands. Positive 
impacts include enhanced wildlife habitat, improved pro- 
ductivity and an increased awareness of the importance of 
forest management. These potentLa1 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. In 
the case of small-scale efforts by individual 
citizens, pollution impacts are not likely 
to be significant. 

1 



In general, water pollution can result 
from four basic.activities entailed in silvi- 
cultural operations: buildinq 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 
tr.ee canopy. 

These pollution problems will not result 
from all wood gathering or harvesting opera- 
tions. As noted earlier, the severity of the 
problem will depend on the physical character- 
istics of the site and the specific methods 
employed to harvest the wood. In 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 resultina from silvicultural 
0perations.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 
problems associated with silviculture can be 
minimized if not eliminated throuah fhe con- 
sistent application of these methods. 

1 See ,  f o r  example, U. S- EPA, Region X I  Logging Roads and P r o t e c t i o n  
of Water Q u a l i t y .  EPA 910/9-75-007; U.S. EPA. O f f i c e  of Water 
and A i r  programs, Processes ;  Procedures ,  and Methods t o  C o n t r o l  
P o l l u t i o n  R e s u l t i n g  from S i l v i c u l t u r a l  A c t i v i t i e s ,  EPA 430/9-73- 
010; U.S. EPA, O f f i c e  o f  Water P lann ing  and S t a n d a r d s ,  Nonpoint 
Source C o n t r o l  Guidance: S i l v i c u l t u r e ,  March, 1977. 



Increased cuttina 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 of 
these areas, limited supplies and excessive 
demands have created a virtual firewood crisis. 2 
Th-e 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 
demandf3 and even if regional shortages were 
expected, deforestration could be prevented 
through proper supervision and forest manage- 
ment. 

tation involves the improper cutEing 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- 
quently they may cut the most valuable of 

2 For a discussion of the worldwide shortage of firewood, see Erik 
Eckholm, "The Other Ener'gy Crisis: Firewood," Woridwatch Paper 
#l.(Washington, D.C.: Worldwatch Institute, 1975). 

3 See Chapter VI , "Resource Availability. " 



those trees which are the straightest and 
most easily felled. Alghough these are in- 
deed 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 cuttinq 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 studies4 
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 soi.1 nutrients is avoided 
in Wisconsin where firewood gatherers are 
not allowed to remove naturally downed of 
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 

4 See, f o r  example, "The Governor's Task Force or, Wood a s  a Source 
of Energy," S t a t e  of Vermont, 1975,and refei-e-r,ces c i t e d  the re in  
including J.R. Boyle and A.R.  E k ,  "An Evaluation of Some Effec ts  

. of Bole and Branch Pulpwood Harvesting on S i t e  Macronutrients, 
Canadian Journal  of Forest  Research, 2407 ( 1 9 7 2 ) .  



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 harvestinq of wood can provide 
valuable wildlife habitat. A diverse forest 
environment exhibiting a variety of types 
and maturities of vegetative qrowth offers 
great potential as wildlife habitat. This 
sort of environment is best achieved where 
sunlight car1 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 operakions, the wildlife 
population is disturbed, but in many cases, 
the population increases after opera- 
tions have been completed. 

Increased harvesting of wood could pr0vide.a 
more pr.oductive 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 



c e r t a i n  low g r a d e s  of wood which had t o  be 
c u t  i n  o r d e r  t o  p r e p a r e  s i t e s  f o r  r e f o r e s t a -  
t i o n .  T h i s  wood was s u b s e q u e n t l y  made a v a i l -  
a b l e  a s  f i rewood,  however, and s i n c e  t h a t  
t i m e ,  e x c e l l e n t  s i t e  p r e p a r a t i o n  h a s  been 
ga ined .  I n  a d d i t i o n ,  needed t h i n n i n g  o f  
young s t a n d s  has  been accomplished.  

A s i m i l a r  s i t u a t i o n  was d e s c r i b e d  by t h e  
Chief  o f  t h e  Maine F o r e s t  S e r v i c e  who noted  
t h a t  one o f  t h e  g r e a t e s t  problems i n  New 
England f o r e s t s  i s  t h e  o v e r s t o c k i n g  of low 
g r a d e  hardwood. These t r e e s  must be t h i n n e d  
i n  t h e  i n t e r e s t  o f  o v e r a l l  f o r e s t  h e a l t h ,  b u t  
no commercial market  f o r  t h e  removed wood i s  
a v a i l a b l e .  The wood i s  s u i t a b l e , f o r  f i rewood,  
however, and i f  it were c o n t i n u o u s l y  c u t  and 
made a v a i l a b l e  f o r  t h a t  purpose ,  f o r e s t  pro- 
d u c t i v i t y  would be enhanced. 

An i n c r e a s e  i n  p r i v a t e  fuelwood c u t t i n g c o u l d  
h i g h l i q h t  t h e  need f o r  expanded i n f o r m a t i o n  
programs on t h e  t o p i c  o f  p r o p e r  Kanagement 
t e c h n i q u e s .  S e v e r a l  s t a t e  acd F e d e r a l  
f o r e s t e r s  c o n t a c t e d  b e l i e v e  t h a t  .an i n c r e a s e d  
demand f o r  f i rewood cou ld  have a n  o v e r a l l  
b e n e f i t  i n  t h a t  it  would n e c e s s i t a t e  t h e  e s -  
t a b l i s h m e n t  of  more e x t e n s i v e  p u b l i c  educa- 
t i o n  programs on t h e  s u b j e c t  of  woodcut t ing  
and f o r e s t  management .5 A s  d i s c u s s e d  above,  
many p o t e n t i a l  env i ronmenta l  problems r e s u i t -  
i n g  from c u t t i n g  can be avoided th rough  t h e  
use  o f  p r o p e r  t e c h n i q u e s ,  b u t  n o t  a l l  i n d i -  
v i d u a l s  who c u t  wood have t h e  n e c e s s a r y  
knowledge. Although some e d u c a t i o n a l  pro-  
grams c u r r e n t l y  e x i s t ,  t h e s e  c o u l d  be s t r e n g t h -  
ened t o  p r o v i d e  more comprehensive coverage ,  
and t o  e n s u r e  t h a t  a l l  i n d i v i d u a l s  who c u t  
wood do s o  i n  an  env i ronmenta l ly  sound manner. 

5 George Bourassa, Maine Forest Service, and Ted Natti, State 
Forester, State of New Hampshire, in telephone interviews, 
January 25&26, 1979. 



E X H I B I T  V-1 
U n c o n t r o l l e d  E m i s s i o n  Factors For Wood, C o a l ,    as, and O i l  C o m b u s t i o n  

( I n  P o u n d s  P e r  M i l l i o n  B t u )  

Source :  C a l c u l a t i o n s  based on e m i s s i o n s  f a c t o r s  g i v e n  i n  EPA p u b l i c a t i o n ,  
Compi l a t ion  o f  A i r  P o l l u t a n t  E r~ i i s s ions  F a c t o r s ,  (AP-42). - 

F u e l / P o l l u t a n t  

WOOD 
Smal l  s t o v e  
F i r e p l a c e  

COAL* 

GAS * 

OIL* 

- 
FUEL CHARACTERISTICS ASSUMED 

Wood = 5000 BTU/lb, 1% a s h ,  0 .1% s u l p h u r  
O i  1 = 145,000 BTCl/gal, 0 . 7 %  a s h ,  2% s u l p h u r  
Coal  = 12,500 BTU/ h, 10% a s h ,  1% s u l p h u r  3 
N a t u r a l  g a s  = 1100 BTU/ft , sul .phur = 2000 gr/106 s t d f t  

* F o r  r e s i d e n t i a l  h e a t i n g  equipment 

P a r t i c u l a t e s  

0.4-3.0 
2.0 

0 . 8  

0.005-0.014 

0.17 

SO 
X 

NA 
0  

1 .52  

0.0005 

1 .98  

CO 

26 
12  

0 . 4  

0.018 

0.34 

Hydrocarbons 

N A 

0 . 5  

0 .12  

0 .007 

0.007 

NOx 

N A 

0 . 1  

0.24 

0 .073 

0.124 



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 quantify 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 Burning 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 Combusti'on are Particulates and Chemical 
Emissions 

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

One of the major types of pollutants which 
result from wood burning is particulate emis- - 
sions. Accurate estimates of quantities of 
particulates which could be expected to result 
from increased residenkial 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 oil or gas. (See Exhibit V-1). 
Several sources suggest, furthermore, that 
the quantity of emissions (including parti- 
culates) generally increases inversely 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 availa'ble. 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 keen ide'ntified 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 'contains fewer 
trace elements than coal, with the exceptions 

r 

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. 

1 See, for example, J. D. Milliken, "Wood Combustion Commercialization 
Program-Environmental Aspects," Industrial Environmental Research 
T>aboratory, U.S. EPA, Research Triangle Dark, NC, January 1979; 
Samuel Butcher, "The Impact of Residential Heating by [Jood Stoves 
on Ambient Air Quality," A report to the Maine Department of 
Environmental Protection, April, 1978. 



Don dioxide emissions from wood burnina mav - .J -----d 

be significant, but the potential for problems 
is not completely understood. In recent years 
there 1 

- .  
las been some discussion of a "sreen- 

house" effect and consequent climate changes 
which might result from gradual but signifi- 
cant increases in C02 emissions from fossil 
fuels. This question is far from resolved. 
Several sources downplay the problem by ar- 
guing that the amount of C02 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 C02 resulting from wood combustion 
would be greater since C02 would be released 
at one point and at one tlme. 

The question of C02 release from wood 
burninq and reforestation hag be n investi- 
qated in several recent stud=es,f qnd while 
the findings are not conclusive, they are 
worthy of note. One of these studies pro- 
vides figures on the input of C02 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 
burninq is very small compared to other 
sources, nost notably fossil fuel burning. 
The second of the studies stresses the im- 
portance of deforestation as a contributor 
to increased C02 levels. Unfortunately, 
neither study provides definitive evidence 
concerning the environmental impacts of C02 
emissions resulting from increased levels 
of wood burning. 

2 G.A.S. Adams and M.S.M. Mantovani; "Wood Versus F o s s i l  F u e l  a s  a 
Source of Excess Carbon Dioxide i n ' t h e  Atmosphere: A P re l iminary  
Repor t , "  Sc ience ,  A p r i l  1, 1977. pp.  54-56; C.S. Wong, "Atmosphere 
I n p u t  o f  Carbon Dioxide from Burning Wood," Sc ience ,  A p r i l  1 4 ,  
1978, pp. 197-200. 



( 3 )  Sul~hur Dioxides. Nitrnnen n ~ i i t ~ ~  2ni1 

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

Because of its Inw s l ~ l n h i i r  rnntont t h o  h17rn- - - -  - - -  --- r*--A -V"--.'L Ll*b U U L I I  

ing of wood do'es not contribute significant 
levels of sul'phur oxides to the atmosphere. 
Compared to oil and coal, wood is virtually 
sulphur free. In fact wood contains .O1 to 
.05 percent sulphur compared to 1 to 3 per- 
cent for oil and coal .T 

~esidential fuelwood burning is not likely 
to produce appreciable quantities of nitrogen 
oxides. Because wood combustion typically 
occurs at approximately 1,500°~ or less, nitro- 
gen oxides are not commonly produced. The 'ex- . .  
ception to this is combustion in efficient 
wood boilers which re.ach higher temperatures. 

Hydrocarbons emitted by wood burninq 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 lprobl'em 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 yield from agricultural. 

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



burninq in the San Francisco area in 1966 
approximated the daily yield from automobiles P -- 
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. 

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 burnina 
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. 

4 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 
burninq 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 l'ikely 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 includinq: 

- Fuel load 
- Fuel combustion rate and.temperature 
- M6isture content and density of fuel 
- Type of wood 
- ' Burning conditions (e.  g. , draft se ttiny) - 
- 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 NO, in high temperature boilers. 

Other research has demonstrated the impor- - 
tnace of the type of wood burninq 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 equipment, 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 

a 
Based on  H e a t i n g  Value o f  11 ,200 B t u / l b  f o r  c o a l  a s  b u r n e d . .  , 

b ~ a s e d  on H e a t i n g  Value  o f  18 ,400 B-tu/l.b f o r  r e s i d u a l  o i l  a s  burAed. 
C 

Elements  and a s s o c i a t e d  compo11nd.s a r e  i d e n t i f i e d  by EPA as t o x i c s .  
d ~ h l o r i n e  and f l u o r i n e  a r e  n o t  t o x i c s  a c c o r d i n g  t o  EPA, b u t  compounds c o n t a i n i n g  t h e s e  

e l e m e n t s  a r e  i d e n t i f i e d  as t o x i c  s u b s t a n c e s .  

Element 

Ant inom ec 
A r s e n i c  
Barium 

. C 
B e r y l l i u m  
Boron 
cadmiumC 

d 
C h l o r i n e  

C 
Chromium 
C o b a l t  

e 
Copper 

d 
F l u o r i n e  
~ e a d '  
Manganese 
Mercur xc 
Nicke l  

C 
Se lenium 
T in  
T i t an ium 
Vanadium * 

C 
Zinc  

,- 

Source :  Energy Research  and Development A d m i n i s t r a t i o n ,  F u e l s  from Biomass,  p .  119.  

Coal  

C o n c e n t r a t i o n  

( P P ~ )  

5 
3 2 

500 
2.44 

6 1 
0.03  

160 
15 .4  

4 .8  
13 .5  
8 2 

9 . 5  
50 
0 .15  

14 .8  
2.2 
0.9 

3 85 
26.4 
1 2  

Biomass 

C o n c e n t r a t i o n  
( P P ~ )  

0 .06  
0 .2  

1 4  
0 . 1  

1 5  
0 .64  

2,000 

. . 
0 . 2 3  
0 . 4 8  

14  
0 .5  
2.7 

6 30 
0.15 
2 . 7  
0 .2  
0 . 3  
1 
1 . 6  

160 

Emiss i  n F a c t o r  g 
g/10 ~ t u ~  

0.20 
1.3 

20.2  
0.099 
2.47 
0 .001  
6 - 4 8  
0.624 
0.194 
0.547 
3.32 
0 . 3 8  
2 -02  
0 .0061 
0.599 
0.089 
0 .036 

15.6 
1.07 
0.49 

Oi 1 

Concen t r a . t i on  

(PPm) 

0 .024 
0 .08  
0 . 1 1  

0.04 

1 6  

0 . 8  

9 

Emiss i  n Fac  o r  8 
( d l 0  Btu)  

k 

0 -0059 
0 -002 
0 .003 

0 .001 

0 . 3 9  

0 .0% 

0 . 2 2  



E X H I S I T  17-3 

I n p u t  o f  C 0 2  i n t o  t h e  Atmosphere 'from 
Monfoss i l  woodburning and Other  Sources  

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

F i r e s  i n  b o r e a l  and temperate 
f o r e s t s  and nonwooded a r ea s  

Tropica l  s h i f t i n g  c u l t i v a t i o n  o r  
land a l r eady  i n  use 

New t r o p i c a l  f o r e s t  c l e a r i n g s  

Fue lwood burning 

Paper waste burning 

S o i l  carbon l o s s  i n  a g r i c u l t u r e  

S o i l  carbon l o s s  on burning 

D e s e r t i f i c a t i o n  

Urbanizat ion of farmland 

F o s s i l  f u e l  burning 

Respi ra t ion  of l and  b i o t a  

Decomposition of land d e t r i t u s  

Respi ra t ion  of  ocean b i o t a  

Decomposition of ocean d e t r i t u s  

To ta l  

Carbon 

G ss Input  f g  
(10 g  year-') 

0.47 

3.0 

1.5(0.7-2.2)  

0.2 

0.08 

0.3 

0 .4  

0.05 

0.01 

5.0 

63.0 

37 -0 

25.0 

35.0 

171.0 

t Input  
(10 g year-') 

0  -0  

0.0 

1.5(0.7-2.2) 

0.006 (0.004-0.008) 

0  .OG08 

0 .3  

0  -02 ' 

0.05 

0 .01  

5  .O 

0  -0  

0  .O 

0.0 

0.0 

6  - 9  



EXHIBIT V-4 
'Comparison of Emission Factors of Wood  omb bust ion Devices 

N/A = Data Not A v a i l a b l e  

Type o f  D e v i c e / P o l l u t a n t  

Wood B o i l e r s  
( w i t h o u t  f l y  a s h  i n j e c t i o n )  

F i r e p l a c e s  

Smal l  Wood S t o v e s  

C o n i c a l  B u r n e r s . U s i n g  Wood Refuse  

Source :  U.S. EPA, O f f i c e  o f  A i r  Q u a l i t y  P l a n n i n g  and S t a n d a r d s ,  Compi l a t ion  o f  
A i r  P o l l u t a n t  Emission F a c t o r s ,  AP-42, 1977.  

P a r t i c u l a t e s  

2.5-7.5 

10  

2-15 

0 .5  

0 . 7 5  

0 

N/A 

0 .05  

Hydrocarbons 

1-35 

2.5 

N/A 

5 . 5  

CO 

1-30 

60  

130 

65  

- 

NOx 

5  

0 . 5  

N/A 

3 .5  



of 5 . 9  t o  16 gm p e r  kg burned.  F i n a l l y ,  
t h e  d r a f t  s e t t i n g  o f  a  s t o v e  can  be impor- 
t a n t  s i n c e  t h e  emiss ion  f a c t o r s  o f  p a r t i c u -  
l a t e s  tend t o  i n c r e a s e  a s  t h e  a v a i l a b l e  a i r  
i s  reduced.  6 

(,5) One Attempt t o  A s s e s s  P o t e n t i a l  A i r  P o l l u t i o n  - 
Impacts  Suggest's . t h a t  I n c r e a s e s  i n  P a r t i c u l a t e  
 missions Could B e  Dramatic i n  Urban Areas  Where - 
t h e  Tot31 Heat ing  Load Is Assumed by Wood Fue l  

Desp i t e  t h e  d i f f i c u l t y  o f  p r e d i c t i n g  impac t s ,  some 
e f f o r t s  have been made t o  a s s e s s  p o t e n t i a l  a i r  p o l l u -  
t i o n  problems r e s u l t i n g  from i n c r e a s e d  fuelwood burn ing .  
P r o f e s s o r  Samuel Butcher  o f  Bowdoin C o l l e g e  a t t e m p t e d  
t o  model impacts  t h a t  c o u l d  be e x p e c t e d ,  based on v a r i -  
ous  assumpt ions ,  i n  s e v e r a l  c i t i e s  i n  Maine. Tha t  r e -  
s e a r c h  i n d i c a t e d  t h a t  s m a l l  s t o v e s ,  o p e r a t e d  i n  a  con- 
v e n t i o n a l  manner, cou ld  c o n t r i b u t e  up t o  1 0 0 ~ ~ / i n 3  t o  
ambient p a r t i c ~ ~ l a t e  l e v e l s  i f  t h e y  were t o  assi lme L O O  ' 

p e r c e n t  o f  t h e  h e a t i n g  l o a d .  A r e s i d e n t i a l  d e n s i t y  of  
700 t o  1 ,000 u n i t s  p e r  s q u a r e  k i l o m e t e r  was assumed. 
The s t u d y  a l s o  examined t h e  p o t e n t i a l  impac t s  o f  l e s s  
t h a n  t o t a l  r e l i a n c e  on woodfuel .  Assuming t h a t  o n l y  
4 p e r c e n t  o f  t h e  t o t a l  h e a t i n g  l o a d  were provided by 
wood, t h e  r e s e a r c h  i n d i c a t e d  t h a t  t h e  c o n t r i b u t i o n  of  
wood smoke t o  t h e  urban p a r t i c u l a t e  l o a d  c o u l d  r e a c h  
8 pg/m3. C l e a r l y ,  t h e  impact  o f  a n  i n c r e a s e d  p a r t i c u -  
l a t e  load  w i l l  v a r y  depending on a tmospher ic  c o n d i t i o n s  
and c u r r e n t  background l e v e l s .  

I n  o r d e r  t o  p l a c e  t h e  s t u d y  f i n d i n g s  i n  p e r s p e c t i v e ,  
it i s  u s e f u l  t o  compare t h e s e  p o t e n t i a l  i n c r e a s e s  t o  
e x i s t i n g  p o l l u t a n t  l e v e l s  and t o  F e d e r a l  s t a n d a r d s  f o r  

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

6 Butcher also discusses these factors in his pap'er. See, for example, 
Samuel S. Butcher, "A Preliminary Study of Particulate Emissions 
From Small Wood Stoves," Journal of the Air Pollution 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 ccnclu- 
tions is Lnwise and that a considerably larger amount 
of data is necessary in order to better understand 
potential impacts. 

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

In some cases, wood stove owners may burn coal 
rather than wood in their stoves. In light of the 
higher emission factors of coal versus wood for SOx and 
particulates (see Exhibit V-l), one should consider 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 wood stove owners who will burn coal, 
since total use will be limited by tF.e type of stove 
and the availability of coal. Stove type is an especially I 

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 severity 
of the problem cannot be estimated 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- 
ment, but many of these negative impacts can be avoided or 
controlled through the application of sound forest manage- 
ment practices. Increased wood harvesting, furthermore, can 



EXHIBIT V-5 
P o t e n t i a l  I n c r e a s e s  i n  P a r t i c u l a t e  M a t t e r  

f rom Wood Burninff  St.c~ve.s- 
Based on B u t c h e r ' s  1 9 7 8  S tudy  

*Worst case 
a 

Assuming 100 p e r c e n t  o f  H e a t i n g  Load 
b ~ s s u m i n g  4 p e r c e n t  o f  H e a t i n g  Load 

Source :  B u t c h e r ,  "The Impact  o f  R e s i d e n t i a l  H e a t i n g  by Wood S t o v e s  on Ambient A i r  
Q u a l i t y , "  and t e l e p h o n e  c o n v e r s a t i o n  w i t h  s t a f f  o f  Maine Department  o f  
Envi ronmenta l  P r o t e c t i o n .  

Loca t  i o n  

Bangor ( 19 78) 

M i l l i n o c k e t  (1976) 

H i g h e s t  I n c r e m e n t a l  
P a r t i c u l a t e  Load 

3 P r e d i c t e d *  (pg/m ) 

72-loga 
b 7-11 

75a 
7.5 

C u r r e n t  A i r  Q u a l i t y  

6 o u t  o f  6 7  sampl s f 
exceeded 100 pg/m ; 

g e o m e t r i c  mean = 54 

4 o u t  o f  53 samples  
e ceeded 100 pg /  3 - 
m ; g e o m e t r i c  mean 
= 48 

F e d e r a l  Pr imary  Ambient 
A i r  Q u a l i t y  S t a n d a r d  

f o r  P a r t i c u l a t e s  

Annual e o m e t r i c  mean = 

75 pg/m 
3 

max. 24 h r .  c n c e n t r a -  9 
t i o n  260 pg/m n o t  more 
t h a n  once  a y e a r  



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, 
dependinq 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 Tittle research has been done 
on the subject, and thus, before conclusive determinations 
are made, consjderably more detailed investigations should 
be ~ndertaken.~ 

,- 
7 Milliken refers to four studies that are presently investigating 

wood combustion. See J.D. Miiliken, "Wood Conbustion Cornmerciali- 
zation Program - Environmental Aspects," Industrial Environmental 
Research Laboratory, U.S. EPA, Heserach Triangle Park, N.C., 
January, 1979. 



VI. RESOURCE AVAILABILITY 



RESOURCE AVAILABILITY 

\ 

From a national perspective, this country's wood resource 
is generally acknowledged to be very substantial. Since the 
oil 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 tke national and regional availability of 
wood for residential usage. 

SUPPLIES OF FUELWOOD IN THE UNITED STATES ARE SUBSTANTIAL 

~ithdut question, the supplies of fuelwood in this 
country are sufficient to meet vast increases in demand. 1 
Fuelwood is available from a number of sources which can be 
tapped without depleting supplies of commercially valuable 
tirnber. 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 Ouantities of Fuelwood Can Be Drawn From a 
Gmber of Categories of Reserves Including Surplus - 
Growth, Noncomrriercial Reserves, Residues, and 
Annual - Mortality 

The major categories of fuelwood are as follows: 

Surplus growth. One potential source of 
fuelwood is 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 T h i s  conc lus ion  i s  suppor ted  by  D r .  G i l  Dempsey, U.S. F o r e s t  S e r v i c e  
Labora to ry ,  P r i n c e t o n ,  West V i r g i n i a ,  i n  a t e lephone  c o n v e r s a t i o n ,  
January  2 5 ,  1979. 



Logging residues. Commercial timber operations 
leave large quantities of branches, bark, 
twigs, and leaves in the forest after opera- 
tions have ceased. So'me 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 havs died from 
natural causes. These trees are suitable for 
fuelwood if they are harvested before they 
become rotten. 

(2) The Overall S'upply'of Fuelwood i's Adequate to Meet Va.s.t I.nC. . . . . r eas e's: in Re's'id'en't i'a'l' Wood' B'u'rn'ins 

It has been estimated that the supplies of woodfuel 
in this country represent an annual energy potential of 
roughly 9 quads;2-3 of which are considered readily 
recoverab1e.l Specific details related to quantities 
of available fuelwood are provided below. 

Supplies 'from net annual growth alone could 
provide '1-4 'quads. According to the U.S. 

1 Est imate  is  taken  from p r e s e n t a t i o n  of  J i m  Dol la rd ,  U.S. Department 
of Energy, a t  a seminar on wood combustion he ld  i n  McLean, V i rg in i a ,  
January 11, 1979. These f i g u r e s  a r e  comparable t o  e s t ima te s  made by 
t h e  Mitre Corporat ion i n  Sa lo ,  e t . a l . ,  "Near Term P o t e n t i a l  of  Wood 
a s  a Fue l , "  Mitre  Technical Report MTR-7860, The N i t r e  Corporat ion,  
McLean, V i r g i n i a ,  J u l y ,  1978. 



E X H I B I T  VI-1  
P o t e n t i a l  F'uelwood SDurces  

Source  

S u r p l u s  Growth 

M i l l  Res idues  

F o r e s t  Res idues  

Annual M o r t a l i t y  

Noncommerical Timber 
Reserves  

S u r p l u s  f rom Noncommercial 
F o r e s t s  

Source :  P r e s e n t a t i o n  by  J i m  D o l l a r d ,  U.S. 
Department  o f  Energy,  Wood Combus t i o n  
Workshop, McLean, V i r g i n i a ,  J a n u a r y  
11, 1979. 

TOTAL 1 8.9  

Energy P o t e n t i a l  
(Quads p e r  Year) 

3 . 1  

0 . 2  

1 . 7  

1 . 5  

1 . 5  

0.9 

. ' 

S u r p l u s  from K i l l  Res idues  

Nonconmercial 
F o r e s t s  



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 hones. One s.ource has suggested that the 
potential of surplus growth is even greater, 
estimating growth from commercial as well as 
noncommercial lands to be 4 quads per 
year. 2 

In addition. s u ~ ~ l i e s  from mill and loaaina 
residues, noncommercial timber stands, and .- 

annual mortality could provide 4.9 quads. - 
Statistics concerninq fuelwood sources were 
presented at a recent meeting on the subject 
of fuelwood commercialization.3 According 
to that presentation, annual contributions 
of other cz.kegories of fuelwood supply are 
as fol;ows: nil1 and forest residues 1.9 
quads,- annual mortality 1.5 quads, noncom- 
mercial timber stands 1.5 quads. A surmary 
of the quantities and relative percentages 
of all categories of fuelwood reserves is 
presented in Exhibit VI-1. . 

The total estimate of 9 auads could be in- 
creased considerablv bv sumlies resultina 
from improved forest management techniques 
and commercial cultivation of wood. According 

1 U.S. Department o f  Agr i cu l t u r e ,  F o r e s t  Se rv i ce ,  The Outlook f o r  
Timber i n  t h e  United S t a t e s ,  F o r e s t  Resource Report No. 20, 
October,  1973. 

2 P r e s e n t a t i o n  by J i m  Dol la rd ,  DOE, wood combustion seminar ,  
January 11, 1979. 

3 . Presen t a t i on  by J i m  Dol lard,  DOE, wood co~nbust ion seminar,  
January 11, 1979. 

4 This  gene ra l  e s t i m a t e  o f  t h e  c o n t r i b u t i o n  of  f o r e s t  and m i l l  r e s i d u e s  
i s  supported by T. H .  E l l i s  who e s t i m a t e s  a t o t a l  c o n t r i b u t i o n  of 
h a r v e s t i n g  r e s idues  i n  1973 t o  be 2.2 quads. T.  H .  E l l i s ,  "The Role 
of  Wood Residue i n  t h e  Nat ional  Energy P i c t u r e , "  i n  Wood Residue A s  
An Energy Source, proceedings of  t h e  F o r e s t  Products  Research Soc i e ty  
Energy Workshop, Cenver, Colorado, September, 1976. (Madison, 
Wisconsin: F o r e s t  Products  Research Soc i e ty ,  1977 ) ,  p .  19.  



- 
t o  one a u t h o r ,  f o r e s t  p r o d u c t i v i t y  can double  
i f  f o r e s t  management p r a c t i c e s  a r e  u t i l i z e d . 1  
A d d i t i o n a l  wood s u p p l i e s  c o u l d  come from com- 
m e r c i a l  t r e e  farms which r e p r e s e n t  a  p o t e n t i a l  
supp ly  o f  4 . 5  quads a c c o r d i n g  t o  one s t u d y .  
The e s t i m a t e  o f  9 quads p r e s e n t e d  above 
u n d e r s t a t e s  t h e  energy  p o t e n t i a l  o f  a v a i l a b l e  
wood s u p p l i e s  f o r  y e t  a n o t h e r  r e a s o n ,  t h a t  
is. ,  c u r r e n t l y  a v a i l a b l e  s t a t i s t i c s  concern ing  
t i m b e r  h a r v e s t i n g  a r e  based on t h e  assumption 
t h a t  o n l y  t h e  merchantable  b o l e  i s  used.  Thus, 
c u r r e n t  e s t i m a t e s  o f  t i m b e r  r e s o u r c e s  cou ld  
be  30  p e r c e n t  lower t h a n  a c t u a l  r e s e r v e s . 2  

Although s u p p l i e s  va ry  among r e g i o n s  o f  t h e  
c o u n t r y ,  no one a r e a  a p p e a r s  t o  f a c e  a  - 
s h o r t a g e .  Zxhibit vI-2 i l l u s t r a t e s  t h e  energy 
p o t e n t i a l  of  wood r e s o u r c e s  i n  v a r i o u s  r e g i o n s  
o f  t h e  c o u n t r y .  I t  i s  e v i d e n t  from t h e  map 
t h a t  r e s o u r c e s  a r e  r e l a t i v e l y  even ly  d i s t r i b -  
u t e d  i n  t h e  N o r t h e a s t ,  S o u t h e a s t ,  Appalachian ,  
P a c i f i c ,  and Plountain r e g i o n s .  The D e l t a  and 
Lakes r e g i o n s  have a  somewhat s m a l l e r  poten-  
t i a l ,  w h i l e  s u p p l i e s  a r e  most l i m i t e d  i n  t h e  
Nor thern  P l a i n s ,  Corn B e l t ,  and Southern  
P l a i n s .  

I n  e v a l u a t i n g  t h e  asequacy o f  woodl 
s u p p l i e d  one shou ld  c o n s i d e r  t h e  t o t a l  numbers 
o f  households  which can  be  expec ted  t o  u t i l i z e  
t h e  r e s o u r c e .  G e n e r a l l y  s p e a k i n g ,  major 
p o p u l a t i o n  c e n t e r s  o f  t h e  Uni ted  S t a t e s  co- 
i n c i d e  w i t h  t h o s e  r e g i o n s  which e x h i b i t  t h e  
g r e a t e s t  p o t e n t i a l  fuelwood supp ly .  Even 
where s u p p l i e s  a r e  l o w e s t ,  f o r  example i n  
t h e  c e n t r a l  p a r t  o f  t h e  c o u n t r y ,  U.S.D.A. 
f i g u r e s  show t h a t  annua l  qrowth exceeds  
annua l  removals .  Thus, it does  n o t  appear  
t h a t  any one r e g i o n  w i l l  e x p e r i e n c e  s h o r t a g e s .  

1 P a u l . B o f i n g e r ,  " B e t t e r  F o r e s t r y  Trhough Fuelwood H a r v e s t i n g , "  
paper  p r e s e n t e d  a t  t h e  Wood Hea t ing  Seminar 2 o f  t h e  Wood Energy 
I n s t i t u t e ,  September 1977, H a r t f o r d ,  Connec t icu t .  

2 New England F e d e r a l  Regional  Counci l ,  Energy Reserve Development 
Task Force ,  Wood ~ t i l i z a t i o n ' w o r k  Group, "A Report  on t h e  P o t e n t i a l  
o f  Wood A s  An Energy Resource i n  New England," September, 1977. 



EXHIBIT VI-2 
P o t e n t i a l l y  A v a i l a b l e  Wood R e s o u r c e  by  USDA Farm p r o d u c t i o n  ~ e g i o n s  ( 1 9 7 6 )  

Southern  Plains 

Resource  in q u a d s  per  year. 
(Pe rcen t  of total r e source )  

Poteritially available r e source  is 
8.9 q u a d s  p e r  year.  

S o u r c e :  P r e s e n t a t i o n  by J i m  D o l l a r d ,  U.S. D e p a r t m e n t  o f  E n e r g y ,  J a n u a r y  1 1 , , 1 9 7 9 .  -- 



EXHIBIT VI-3 
Wood Utilization 

Source:  P r e s e n t a t i o n  b y  J i m  D o l l a r d ,  U.S. Department o f  ~ n e r ~ ~ ,  Wood 
Combustion Workshop, McLean, V i r g i n i a ,  January  11, 1979. 

Category of Use 

Wood Produc t s  I n d u s t r y  

. Process  Heat/Steam Cogenera- 
t i o n  : 

. About 45% s e l f - s u f f i c i e n t  
w i t h  use  o f :  

. About 60% s e l f - s u f f i c i e n t  
w i t h  u s e  o f :  

R e s i d e n t i a l  

. Use f o r  pr imary and sup- 
plementary  h e a t i n g  

U t i l i t y  

TOTAL 

Cur ren t  Quads/Year 

1.1 

0.3  

l e s s  t h a n  0 . 1  

1 .5  

I 

1990 Quads/Year 

0 .G 

0 .5  

3.9 



2. COMPETING USES OF THE FUELIVOOD 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. ~xhibit 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 could 
result in an increased demand of 3.9 quads. Another estimate 1 

has suggested residential could be up to 1 to 1.5 quads by 1985 
rather than the 0.6 quads presented on Exhibit VI-1. Even as- 
suming this additional use, however, overall demand for wood 
is well below the supply of 9 quads 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 
sHd'RTs;& s 2,WY OCCUR . . . . .. . . - . . . . . . 

- 

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 PIany 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.S. 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. 



wood b u r n i n g .  The Georgia F o r e s t r y  Commission, f o r  
example, h a s  under taken a  campaign t o  encourage t h e  
b u r n i n g  o f  fuelwood i n  homes and i n  i n d u s t r i e s .  Two 
mobi le  u n i t s  equipped w i t h  modern wood b u r n i n g  d e v i c e s  
t o u r  t h e  s t a t e ,  and b rochures  d e a l i n g  w i t h  wood burning 
a r e  d i ~ t r i b u t e d . ~  The Tennessee v a l l e y  A u t h o r i t y  (TVA) 
a l s o  i s  promoting woo'd s t o v e  use  on an  e x p e r i m e n t a l  
b a s i s .  I n  a  program under taken w i t h  t h e  North Georgia 
E l e c t r i c  Membership Corpora t ion  (PJGEMC) , t h e  TVA w i l l  

a p r o v i d e  i n t e r e s t  f r e e  l o a n s  t o  cus tomers  of t h e  MGEPlC 
who d e s i r e  t o  purchase  a  wood h e a t e r .  The l o a n s  cover  
t h e  c o s t  o f  t h e  h e a t e r ,  chimney, and i n s t a l l a t i o n .  A 
f i n a l  example of governmental  encouragement of  wood 
b u r n i n g  i s  a  program i n  t h e  S t a t e  o f  Idaho which g r a n t s  
t a x  c r e d i t s  f o r  c e r t a i n  wood b u r n i n g  equipment.  

( 2 )  - D e s p i t e  t h e  Large Q u a n t i t i e s  o f  Wood A v a i l a b l e ,  
Spot  S h o r t a g e s  May Occur 

L o c a l i z e d  s h o r t a g e s  o f  fuelwood a r e  l i k e l y  t o  - 
o c c u r  i n  some a r e a s  of  t h e  c o u n t r y ,  even where o v e r a l l  
s u p p l i e s  on a  r e g i o n a l  l e v e l  a r e  adequa te .  S e v e r a l  
s t a t e  f o r e s t s  i n  Idaho,  f o r  example, are  r e p o r t e d  t o  
have s u f f e r e d  from e x c e s s i v e  f i rewood g a t h e r i n g .  I n  
New Hampshire,  f u r t h e r m o r e ,  t h e  demand f o r  s t a t e  p e r m i t s  
t o  g a t h e r  f i rewood from s t a t e  f o r e s t s  i s  f o u r  t i m e s  
t h e  maximum permi t  supp ly  se t  by t h e  D i v i s i o n  o f  
F o r e s t r y .  

Another  t y p e  o f  s h o r t a g e  nay o c c u r  i n  urban a r e a s .  
While o v e r a l l  t i m b e r  s u p p l i e s  a r e  p l e n t i f u l  i n  many 
r e g i o n s  o f  t h e  c o u n t r y ,  s u p p l i e s  a r e  n o t  g e n e r a l l y  
l o c a t e d  i n  c l o s e  p rox imi ty  t o  major c i t i es .  A s  a  re- 
s u l t ,  urban d w e l l i n g  wood u s e r s  o f t e n  r e l y  on commer- 
c i a l  f i rewood d i s t r i b u t o r s  r a t h e r  t h a n  h a r v e s t i n g  t h e i r  
own wood. The c o s t s  o f  t h i s  wood a r e  h i g h ,  however, 
r e f l e c t i n g  t h e  t r a n s p o r t a t i o n  c o s t s  of  t h e  merchant .  
Thus, w h i l e  t h e r e  i s  no s h o r t a g e  o f  wood i n  an  a b s o l u t e  
s e n s e ,  t h e r e  may be  a  s c a r c i t y  o f  wood a t  a  p r i c e  t h a t  
i s  c o m p e t i t i v e  w i t h  o t h e r  f u e l s .  

1 Descriptions of the Georgia and TVA programs are given i n  W.E.I.  
Reports, Vol. 1, N o .  2 ,  November, 1978, Wood Energy Inst i tute ,  
Box 800, Camden, Maine, pp. 4-5. 



4 .  ALTHOUGH - THE OVERALL SUPPLY OF FUELWOOD IS  LARGE, ONE 
CANNOT ASSUME THAT THE TOTAL AMOUNT WILL BE IMMEDIATELY 
AVAILABLE FOR FUELSJOOD USE 

The u l t i m a t e  a v a i l a b i l i t y  o f  wood depends on t h e  acces-  
s i b i l i t y  and l o c a t i o n  o f  s t a n d s ,  t h e  numbers and t y p e s  o f  
owners,  and t h e  w i l l i n g n e s s  of  owners t o  h a r v e s t .  These 
f a c t o r s  w i l l  pose c o n s i d e r a b l e  o b s t a c l e s  t o  f u l l  u t i l i z a t i o n  
o f  fuelwood s u p p l i e s  i n  some c a s e s .  

Where t h e  number of owners o f  f o r e s t e d  l a n d  i s  h i g h ,  
f o r  example, l a r g e  s c a l e  fuelwood c o n m e r c i a l i z a t i o n  e f f o r t s  
c o u l d  m e e t  c o n s i d e r a b l e  c o n t r a c t  and a d m i n i s t r a t i v e  burdens .  
Fur thermore ,  n o t  a l l  owners o f  t i m b e r  s u p p l i e s  d e s i r e  t o  
h a r v e s t  wood. . I n  s o u t h e r n  N e w  England, f o r  example, 87  pe r -  
c e n t  o f  t h e  owners o f  f o r e s t e d  l a n d  have never  h a r v e s t e d  
t imber  from t h e i r  p r o p e r t y .  The major r e a s o n s  f o r  t h i s  
r e l u c t a n c e  a r e  f e a r  o f  d e s t r o y i n g  s c e n e r y ,  b e l i e f  t h a t  t h e  
t imber  s t a n d  i s  immature o r  n o t  s u f f i c i e n t l y  l a r g e ,  d i s t r u s t  
o f  l o g g e r s ,  and f e a r  t h a t  h a r v e s t i n g  w i l l  d e s t r o y  t h e  l and  
f ~ r  h u n t i n g  and w i 1 d l i f e . l  C l e a r l y ,  t h e r e f o r e ,  it w i l l  b e  
n e c e s s a r y  t o  convince  owners t h a t  i n c r e a s e d  c u t t i n g  i s  
b e n e f i c i a l  t o  t h e  appearance  and p r o d u c t i v i t y  o f  t h e  f o r e s t .  

5 .  - I N  CONCLUSION, POTENTIAL SUPPLIES O F  FUELWOOD I N  THIS 
CCUNTRY ARE VAST, AND WITH PROPER PlANAGEMENT APPEAR - 
CAPABLE OF FEETING THE PROBABLE INCREASES I N  RESIDENTIAL - 
DEMAND FOR WOOD AS AN ENERGY SOURCE - 
The supp ly  of fuelwood i n  t h e  United S t a t e s  e x h i b i t s  

two unique  and ve ry  a t t r a c t i v e  a t t r i b u t e s .  F i r s t ,  i t  i s  
a n  enormously l a r g e  supp ly ,  and second ly ,  it i s  s e l f  renew- 
i n g .  The s t o c k  i s  s u f f i c i e n t  t o  m e e t  v e r y  l a r g e  i n c r e a s e s  
i n  demand s o l e l y  by r e l y i n g  on e x c e s s  growth and r e s i d u e s  
from commercial f o r e s t r y  o p e r a t i o n s .  I n  a d d i t i o n  t o  c u r r e n t  
s u p p l i e s ,  moreover,  a  v a s t  p o t e n t i a l  can  be  r e a l i z e d  th rough  
t ree farms and enhanced f o r e s t  management. I t  shou ld  b e  
s t r e s s e d ,  however, t h a t  t h e  d i s t r i b u t i o n  sys tem o f  wood i s  
n o t  y e t  developed,  and t h a t  s i g n i f i c a n t  o b s t a c l e s  may b lock  
f u l l  u t i l i z a t i o n  o f  t h e  wood r e s o u r c e  i n  t h e  n e a r  t e r m .  

1 New England and Federa l  Regional Council Energy Resource Development 
Task Force,  Wood U t i l i z a t i o n  Group, "A Report on t h e  P o t e n t i a l  of 
Wood A s  An Energy Resource i n  New England," Federa l  Energy Adminis- 
t r a t i o n ,  Boston, Mass., 1977, p. 16. 
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VII . BALANCE OF PAYMENTS IIIPACTS 

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 EQUIPflENT ARE NOT EXPECTED 
TO SIGNIFICANTLY INCREASE THE RATIO OF IMPORTED UNITS 
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 H'as Substantial 
Excess Capacity 

As reported in the International Trade Commission's 
study, "Cast Iron StovesI1'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. 



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, 
plant capacity factors are now well below 50 percent. 
~Ghibit VII-1 presents these production capacity and 
utilization figures for the last seven years. 

The primary &use 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 bankr~pt.~ 

(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. 

2 Personal communications. Pauline Dunckel, stove industry 
consultant. 



E X H I B I T  V I I - 1  
Aggregate Plant  Capacity f o r  Major U.S. Producers 

of Cast Iron Stoves 

r 

i .  . ( 0 0 0 ' s )  
i 

1972 1973 1974 1975 1976 1977 1978 

I Ac tua l  P roduc t ion  109 132 164. ' 2 4 8  129 207 129 

P l a n t . C a p a c i t y  (Annual Bas is )  262 305 366 442 438 425" 425" 

Capac i t y  U t i  1  i z a t i  on % 42% 43% 45% 56% 29% 49% 28% 

* Est imated 

SOURCES : 

1 Data f o r  1974, 1975 and 1976 i s  based on "Cast I r o n  Stoves," 
a  r e p o r t  prepared by t h e  U.S. I n t e r n a t i o n a l  Trade Commission, 
J u l y  1977. 

2 Data f o r  1977 and 1978 i s  based on personal  communications 
w i t h  Mrs. Paul i n e  Dunckel , Consul t a n t  f o r  s e l e c t e d  s t o v e  
manufacturers .  



(3) If Tax Credits ~o'r 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. 
Plany 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 
year 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. 

3 Refer t o  Exhibit 111-1 for incremental demand da t a .  



The domest ic  i n d u s t r y  i s  s t r o n g e s t  i n  t h e  
market  f o r  moderate and h i g h  performance 
s t o v e s ,  and would be  i n  a  good p o s i t i o n  t o  
m e e t  s a f e t y  and performance s t a n d a r d s .  

2 .  THE REDUCED FOREIGN O I L  IMPORTS SHOULD HAVE A MUCH 
GREATER IMPACT ON THE BALANCE OF PAYMENTS THAN THE 
INCREASED WOOD HEATING EQUIPPENT IPlPORTS 

A i r t i g h t  wood burn ing  s t o v e s  and f u r n a c e s  can  s a v e  
from 10 t o  20 b b l  o i l  e q u i v a l e n t  0 v e r . a  20-year l i f e t i m e  
p e r  u n i t .  The accumula ted  o i l  s a v i n g s  d u r i n g  t h i s  t i m e  
p e r i o d  f a r  outweiyh t h e  impact  of i n c r e a s e d  wood h e a t e r  
i m p o r t s  on t h e  b a l a n c e  o f  payments. 

(1) The I n i t i a l  P r i c e  of  t h e  blood Stove  Is Q u i c k l y  
Recovered I n  T e r m s  of  Imported O i l  Savings  

The p r e c e d i n g  s e c t i o n  i n d i c a t e d  t h a t  imported 
s t o v e  s a l e s  may i n c r e a s e  s l i g h t l y  a s  a  r e s u l t  o f  t h e  
t a x  c r e d i t .  However, even i f  a l l  t h e  i n c r e m e n t a l  
sales induced  by t h e  t a x  c r e d i t  were imported u n i t s ,  
t h e  a n n u a l  s a v i n g s  i n  impor ted  o i l  would soon o f f s e t  
t h e  p u r c h a s e  p r i c e  o f  t h e  wood s t o v e  u n i t .  For  
example, a n  impor ted ,  e f f i c i e n t ,  a i r t i g h t  wood s t o v e  
se l l s  f o r  s l i g h t l y  more t h a n  t h e  domest ic  $500 aver -  
a g e  p r i c e .  A t  10 b b l  o i l  e q u i v a l e n t  saved p e r  y e a r ,  
e a c h  s t o v e  u n i t  w i l l  s a v e  $140 i n  impor ted  o i l  p e r  
y e a r  when va lued  a t  $14 p e r  b b l .  Thus, i n  a b o u t  
f o u r  y e a r s ,  t h e  s t o v e  u n i t  w i l l  have o f f s e t  t h e  
i n i t i a l  $500 t o  $600 a v e r a g e  p r i c e .  

( 2 )  During The Remainder o f  I ts Twenty Year L i f e ,  
Each S tove  o r  Furnace  W i l l  Continue To Save - -  - - 

$140 t o  $280 P e r  Year Improving t h e  Balance 
Of Pavments 

Sirice an a i r t i g h t  wood s t o v e  s a v e s  a b o u t  10 b b l ,  
o i l  e q u i v a l e n t  p e r  y e a r  o v e r  a - l i f e t i m e  of  20-years 
and a  wood b u r n i n g  f u r n a c e  s a v e s  n e a r l y  20 b b l  o i l  
e q u i v a l e n t ,  o v e r  t h e  20-year p e r i o d ,  t h e s e  u n i t s  w i l l  
e ach  s a v e  from 200 t o  400 b b l  o i l  e q u i v a l e n t .  Valued 
a t  $14 p e r  b b l ,  t h i s  amounts t o  $2,800 t o  $5,600 i n  



imported oil 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. 

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

The ratio of imported to domestic units that 
could qualify 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. 

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

Ose re- reasonable which would decrease the magnitude of th, 
sults but not the overall interpretation. 



V I I I .  CONSUMER ECONOMICS 
( 

From a  consumer ' s  s t a n d p o i n t ,  economics of  wood 
b u r n i n g  i s  a  major f a c t o r  i n  d e c i d i n g  whether  o r  n o t  t o  
c o n s i d e r  wood a s  a  s o u r c e  o f  f u e l .  From a  government 
p e r s p e c t i v e ,  however, i t  i s  i m p o r t a n t  a s  a n  i n d i c a t o r  o f  
t h e  e f f e c t  t a x  c r e d i t s  w i l l  have on t h e  a t t r a c t i v e n e s s  
o f  t h i s  a l t e r n a t e  energy s o u r c e  t o  consumers.  I n  o r d e r  
t o  e f f e c t i v e l y  e v a l u a t e  t h e  consumer economics o f  wood . 
b u r n i n g  and t h e  e f f e c t  o f  t a x  i n c e n t i v e s  on consumer 
economics, t h r e e  major  a r e a s  a r e  examined i n  t h i s  c h a p t e r :  

E f f e c t  of  f u e l  wood c o s t  and wood equipment . 
. e f f i c i e n c y  on wood h e a t i n g  economics 

E f f e c t  o f  equipment ,  maintenance and f u e l  c o s t  
on t h e  l i f e  c y c l e  c o s t  o f  wood h e a t i n g  

E f f e c t  o f  t a x  c r e d i t s  on wood h e a t i n g  economics. 

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

The f i r s t  c o n s i d e r a t i o n  i n  e v a l u a t i n g  t h e  economics 
of  wood h e a t i n y  i s  a comparison of  wood fuel c o s t s  t o  
c o n v e n t i o n a l  h e a t i n g  f u e l  c o s t s .  

(1) Where Cord Wood Is Purchased A t  Market p r i c e s ,  
Wood Fue l  Is C o m ~ e t i t i v e  With F u e l  O i l  o r  
E l e c t r i c  Heat pukp Hea t ing-  

A t  r e a s o n a b l e  l e v e l s  o f  e f f i c i e n c y  f o r  a n  
a i r t i g h t  wood s t o v e  (i. e., 50 p e r c e n t )  and 
e q u i v a l e n t  wood f u e l  c o s t s  of  $60/cord wood, 
h e a t i n g  can compete w i t h  f u e l  o i l  a t  50C 
p e r  g a l l o n  and e l e c t r i c  h e a t  pumps a t  4.0C 
p e r  kwh. E x h i b i t  V I I I - 1  can  be used t o  
de te rmine  t h e  b r e a k  even energy p r i c e s  f o r  
o t h e r  wood f u e l  c o s t s .  (Note: T h i s  e x h i b i t  
i n c l u d e s  f u e l  c o s t s  o n l y . )  



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. 

Based on statewide surveys conducted in Maine, 
Vermont and New Hampshire, well over 50 percent of 
all residential wood users cut ail or apparently 
part of their own firewood ~ u p p l y . ~ f ~ f ~  In Mew 
England, the majority of owner-cut wood comes from 
the cutter's own land or that of friends. In regions 
with large state or national forests, significant 
amounts are also cut by permit holders. 

As a result, where wood is 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. 

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

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

3 Action Research, Inc., "Use of Wood As a Heat Source and Quality 
of Insulation in Vermont Households," Burlington, Vermont, 
June 1978. 



2 .  EFFECT OF EQUIPMENT, MAINTENANCE AND FUEL COST ON THE 
LIFE CYCLE COST OF WOOD HEATING 

Although wood b u r n i n g  i s  o f t e n  compared t o  c o n v e n t i o n a l  
home h e a t i n g  based on f u e l  c o s t  a l o n e ,  t h e  f u l l  c o s t  a l s o  
i n c l u d e s  a m o r t i z a t i o n  of  i n c r e m e n t a l  equipment c o s t  p l u s  
any o u t l a y s  f o r  replacement  p a r t s  o r  s e r v i c e  c a l l s .  Each 
o f  t h e s e  f a c t o r s  a r e  d i s c u s s e d  i n  t h e  s e c t i o n s  t h a t  f o l l o w .  

(1) The Primary F a c t o r  i n  Wood Heat ing  L i f e  Cycle 
Economics Is t h e  F u e l  Wood Cos t s  

Depending on t h e  t y p e  o f  equipment and t h e  wood 
usage ,  f u e l  c o s t s  t y p i c a l l y  accoun t  f o r  t w o - t h i r d s  t o  
f o u r - f i f t h s  o f  t h e 2 n n u a l  owning and o p e r a t i n g  c o s t  
f o r  wood h e a t i n g  equipment.  Annualized c o s t s  o f  
s e v e r a l  t y p e s  o f  wood h e a t i n g  sys tems a r e  g i v e n  i n  
E x h i b i t  V I I I - 2 .  

One t y p e  of  system which i s  shown i n  t h e ' e x h i b i t  
i s  a  r e t r o f i t t e d  wood burn ing  s t o v e  supplement ing  an  
e l e c t r i c  h e a t  r e s i s t a n c e  h e a t i n g  system. I n s t a l l e d  
c o s t s  f o r  t h i s  t y p e  o f  wood b u r n i n g  equipment a r e  
assumed t o  be  $500 f o r  t h e  s t o v e  and $300 f o r  a  new 
p r e f a b r i c a t e d  meta l  chimney f o r  a  t o t a l  of $800 ( l i n e  g ) .  
The annua l  amort ized  c o s t  over  a  20-year l i f e t i m e  a t  a  
10 p e r c e n t  i n t e r e s t  r a t e  would be  $94 p e r  y e a r  ( l i n e  h ) .  
A t  a  t y p i c a l  wood usage o f  4 c o r d s  p e r  y e a r  and $60 p e r  
c o r d ,  ( a d j u s t e d  f o r  6  p e r c e n t  compound i n f l a t i o n  r a t e  
o v e r  a  20-year p e r i o d )  t h e  average  a n n u a l i z e d  f u l e  c o s t  
i s  $468 p e r  y e a r  ( l i n e  k). When maintenance i s  i n c l u d e d  
( i . e . ,  chimney c l e a n  o n c e ' a  y e a r ) ,  wood f u e l  c o s t s  ac -  
c o u n t s  f o r  75 p e r c e n t  o f  t h e  $621 (h+k+m) t o t a l  annua l  
c o s t s .  

( 2 )  The Second F a c t o r  i n  Wood Heat ing  Economics Is 
Equipment Amor t i za t ion  C o s t s  

Again r e f e r r i n g  t o  E x h i b i t  VII I -2 ,  annua l  wood 
b u r n i n g  equ,lpment a m o r t i z a t i o n  c o s t s  ( h )  a r e  t y p i c a l l y  
10 p e r c e n t  of  t h e  t o t a l  annua l  wood h e a t i n g  c o s t  
(h+k+m) . For  a  s m a l l  s t o v e  t h a t  r e q u i r e s  no new 
chimney, t h i s  may amount t o  o n l y  $30 p e r  y e a r ,  b u t  
f o r  l a r g e  c e n t r a l  sys tems ,  equlpment c o s t s  can  be 
many t i m e s  t h i s  amount. 



( 3 )  The T h i r d  F a c t o r  i n  Wood Heat ing  Economics Is  
Maintenance C o s t s  

Normally maintenance c o s t s  f o r  wood burn ing  equip-  
,merit a r e  s m a l l  compared t o  f u e l  c o s t s .  The most common 
maintenance  i t e m  i s  c h i m n e y , c l e a n i n g .  T y p i c a l l y ,  it i s  
done o n c e  o r  t w i c e  a  y e a r ,  depending on usage ,  and c o s t s  
$20 t o  $30 p e r  c l e a n i n g  i f  a  chimney sweeping s e r v i c e  i s  
used.  

( 4 )  The Comparative Consumer Economics of  Wood 
Burning W i l l  B e  S i g n i f i c a n t l y  A f f e c t e d  By The 
chang ing  - P r i c e s  o f  Convent ional  F u e l s  

S i n c e  f u e l  p r i c e s ' c o m p r i s e  t h e  l a r g e s t  annual 
h e a t i n g  c o s t  f o r  a l l  h e a t i n g  sys tems ,  t h e  r e l a t i v e  
changes  i n  t h e  p r i c e  of f u e l  w i l l  s i g n i f i c a n t l y  
e f f e c t  t h e  economics of h e a t i n g .  C a l c u l a t i o n s  i n  
E x h i b i t  V I I I - 2 ,  r a t h e r  t h a n  assuming a  s t a b l e  c o s t  
of .  f u e l ,  have  assumed t h e  f o l l o w i n g  changes i n  t h e  
p r i c e  o f  f u e l  o v e r  a  20-year p e r i o d .  -. 

P r i c e  of o i l  assumed t o  r i se  a t  an  a v e r a g e  
r a t e  of  1 0  p e r c e n t  p e r  y e a r  

P r i c e  of  e l e c t r i c i t y  i s  assumed t o  r ise 
a t  a n  a v e r a g e  r a t e  of 8 p e r c e n t  p e r  y e a r  

P r i c e  o f  g a s ,  due t o  i t s  expec ted  de regu ia -  
t i o n ,  i s  assumed t o  r i se  a t  an  annua l  r a t e  
o f  12 p e r c e n t  p e r  y e a r  

The p r i c e  o f  f u e l  wood i s  assumed t o  grow 
a t  a n  annua l  r a t e  o f  6 p e r c e n t  p e r  y e a r .  

The c o n c l u s i o n  from t h i s  a n a l y s i s  i s  t h a t  a l t h o u g h  
wood h e a t i n g  i s  m a r g i n a l l y  c o m p e t i t i v e  a t  c u r r e n t  f u e l  
p r i c e s ,  when e s c a l a t i n g  e l e c t r i c ,  o i l  and gas  r a t e s  
a r e  t a k e n  i n t o  a c c o u n t ,  wood h e a t i n g  becomes economic 
w i t h  o i l  h e a t  and h e a t  pumps. Refer  t o  E x h i b i t  VIII-2 . 
( l i n e s  f  and 01 f o r  f u r t h e r  d e t a i l .  



EXHIBIT VIII-1 
Wood Heating Fuel Cost Comparison 

WOOD 

CONVENTIONAL 
FUEL CHEAPER 

I 
1 1 I I I 1 1 

40 50 60 70 80 90 100 . 

WOOD FUEL COST - $/CORD 



EXHIBIT VIII-2 
A n n u a l i z e d  C o s t s  for S e l e c t e d  R e s i d e n t i a l  Wood H e a t i n g  S y s t e m s  

Wooabul-iii~ig 
R e t r o f i t t e d  Re t ro f i L t ed  R e t r o f i  t t e t l  SI:oves Supply 
I,loodburn i n g  aual -Fuel Cloodhur~i i n g  Woodbur11  in!^ R e t r o f i t t e d  100:: o f  I.leat 

Stove WoodIOi 1 Stove Stove I l oodb i~ rn i  np 0e111and. 
Suppl ellien t i n g  F i r e d  Suppl e1i1e11 t i n g  Suppl e ~ l ~ e ~ i t i n g  Stove (Ncvi Ilouse. 

O i l - F i r e d  Furnace C l e c t r i c  E l e c t r i c  S u p p l e ~ ~ ~ e n t  i l ~ g  2 Stuves and 
Cost Component B o i l e r  (New House) Resistance l leat Heat Pull[) Gas Furnace 2 C l i i l ~ ~ l ~ e y s )  

a INITIAL CONVENTIONAL EQUIPMENT COST' . 
INCLUDING INSTALLAT ION $3,500 $3,500 $1,500 $5,000 $3,000 -0- 

b ANNUAL EQUIPMENT AMORTIZATION COST( $ 410 1 410 S 176 $ 585 $ 351 -0- 

C ANNlJALlZEO MAINTENANCE  EXPENSE^ S 96 S 98 -0- $ 195 $ 59 -0- 

d ANNUAL CONVENTIONAL FUEL  USE^ 1,200 g a l .  1,200 ga l .  29,600 kwh 1,440 t l l e r ~ ~ ~ s  -0- 14,800 CWh 

e ANNUALIZED CONVENTIONAL FUEL C ~ S T ~  $1,98Cl $1,980 $3,433 $1,716 $1,450 -0-  

f TOTAL MNUAL CONVENTIONAL HEATING 
SYSTEM COST SIYR. (f=b+c+e) $2,48E, 82,4811 $3,609 $2,496 $1,860 -0-  

-- 

g INITIAL INCREMENTAL COST FOR W O O D ~  
IlEAT ING EQUI PI4ENT 

h ANNL'AL EQUI PMENT AtiORT I ZATION COST 
i PE17CENT OF HEAT SUPPLIED BY WOO0 

j w0OD FUEL U S E - C O R O S ~ Y E A R ~  

k ANNUALIZED WOOD FUEL COST' 

1 CONVENTIONAL FUEL SAVIriG PER YEAR . 
m ANNLlALlZED ClllMNEY CLEANING  EXPENSE^ 
n NET ANNUAL COST (SAVING) DIFFERENTIAL 

FOR WOOD HEATING 

0 TOTAL ANNUAL WOOD HEATING SYSTEM COST $2,414 $2,338 $3,028 $2,545 $1,998 81,776 
- (o=f+h+k-1tl11) -- 

p EFFECT OF SOLAR TAX CKEDIT (305) ( $  18) ( n  35) ( 6  28) ( 8  281 ( $  28) ( 6  56) 
ON WOOD HEATING COST 

q NET ANNUAL COST WITH SOLAR TAX CREDlT $2.396 52,303 $3.000 $2.517 $1,970 $1.720 
(q+o-*) 

FOOTFIOTES : 
1. I n i t i a l  convent iol ia l  equipeent cos t ,  inc ludes i n s t a l i a t i o n  and d i s t r i b u t i o n  syste~l ls.  
2. Discount r a t e  o f  10% and 20-year equip~l lent l i f e t i l n e  assulllcd. 
3. Mainteliance expense i s  esca la ted a t  a r a t e  o f  6% per  year.  
4. Heat conve rs i o~ l  e f f i c i e n c y  i s  assu~~led t o  be 60% f o r  o i l  - f i r e d  b o i l e r .  100% f o r  e l e c t r i c  res is tance,  70% f o r  gas furnace and 2.00 C.O.P. f o r  heat  

pu l~~p.  To ta l  heat delllanded by t l i e  household i s  e s t i ~ ~ l a t e d  t o  be 100 111 i1 l ion  Btu lyear ,  based on 5000 degree days. 
5. Energy p r i ces  assu~l~ed t o  be 556 pe r  g a l l o n  o f  o i l  esca la ted a t  10% over a 20-year pe r i od  

56 pe r  kwh o f  e l e c t r i c i t y  csca la ted a t  8:t over a 20-year pe r i od  
254 per  then11 o f  gas esca la ted a t  125 over a 20-yeat pe r i od  

6. Lloodburning systelll cos t  i s  gene ra l l y  assu~lled t o  be $800. Of t h a t  $500 i s  f o r  the woodburtiing s tove and $300 f o r  the  ch i~~tney.  A l l  i n s t a l l a t i 0 1 1  
cos t s  are  included. 

7. Heat conversion e f f i c i e ~ i c y  o f  wood stoves i s  assullled t o  be 50:. 
8. Wood f ue l  cos t  assul~led t o  be 860 per cord, esca la ted a t  65 over a 20-yedr per iod .  
9. Assul~~ed t o  be S301per 4-cord lyear  wood con sump ti or^ esca la ted a t  68; over a 20-year p e r i ~ d .  



( 5 ) '  There Are A Number o f  "Hidden" C o s t s  For  Wood 
Heat ing  That  Cannot B e  Accura te ly  Q u a n t i f i e d  
But Have A C o n s i d e r a b l e  E f f e c t  on Economics 
From A Consumer's S t a n d p o i n t  

The major  h idden c o s t  f o r  home wood h e a t i n g  
i n v o l y e s  t h e  t i m e  r e q u i r e d  f o r  l o a d i n g  o f  wood and 
t e n d i n g  t h e  equipment.  A t  one - four th  hour p e r  day ,  
a  l a b o r  r a t e  of  $ 4  p e r  hour and a  120-day h e a t -  
i n g  s e a s o n ,  t h e  l a b o r  f o r  equipment o p e r a t i o n  i s  
wor th  $120 a  y e a r .  4 

Other hidden c o s t s  i n c l u d e :  

Ash removal once  a  week 

Dry s t o r a g e  s p a c e  f o r  f u e l  such a s  a  shed  
o r  ga rage  a r e a  

Smoke d e t e c t o r  - . .  

Higher homeowner i n s u r a n c e  r a t e s  i n  some 
c i rcumstances .  

. . -. 

( 6 )  There Are A Number o f  Consumer B e n e f i t s  For  
Wood Heat ing  That  Are Of ten  Overlooked 

I n  a  new home where one o r  two s t o v e s  w i l l  
b e  t h e  pr imary  h e a t  s o u r c e ,  t h e  backup 
h e a t i n g  sys tem can o f t e n  be  reduced i n  s i z e  
and s i m p l i f i e d .  Th i s  can  s i g n i f i c a n t l y  i m -  
p rove  wood h e a t i n g  economics a s  shown i n  
Column 6 o f  E x h i b i t  VIII-2. 

P r o p e r l y  sequenced wood h e a t i n g  sys tems can 
i a l s o  b e  used t o  moderate w i n t e r  demand pro- 

f i l e s  f o r  e l e c t r i c  and  g a s  u t i l i t i e s .  

Wood h e a t i n g  c a n  h e l p  i n s u r e  a g a i n s t  f u e l  
d e l i v e r y  i n t e r r u p t i o n s  and power b l a c k o u t s .  

4 A d d i t i o n a l  d i s c u s s i o n s  o f  wood h e a t i n g  economics a r e  g i v e n  i n  
G a r r e t t ,  D . ,  "Economic . Impl ica t ions  o f  Using Wood Space Hea te r s  
f o r  Home Comfort Hea t , "  N o r t h e a s t e r n . F o r e s t  Experiment S t a t i o n ,  
Bur l ing ton ,  Vermont, A p r i l  1978; and S h e l t o n ,  Jr. and S h a p i r o ,  A . ,  
The Woodburners Encyclopedia ,  Chapter  13 ,  Vermont Cross roads  
P r e s s ,  1976. 



3. EFFECT OF TAX CREDITS ON WOOD HEATING ECONOMICS 

(1) I n  Terms of t h e  O v e r a l l  E f f e c t  on Wood Heat ing  
Economics, Equipment Tax C r e d i t s  W i l l  Have a  
Smal l  But P o s i t i v e  Impact on Annual Heat ing  Cos t s  

The key r e a s o n  f o r  t h i s  c o n c l u s i o n  i s  t h a t  f o r  
most wood b u r n e r s  purchas ing  wood, t h e  major ongoing 
c o s t  f a c t o r  i s  f u e l  r a t h e r  t h a n  equipment . .  The mar- 
g i n a l  b e n e f i t s  of  even a 30 p e r c e n t  t a x  c r e d i t  when 
a m o r t i z e d  o v e r  a  t y p i c a l  equipment l i f e t i m e  o f  20 
y e a r s ,  d e c r e a s e s  t h e  t o t a l  annua l  h e a t i n g  c o s t s  by 
less t h a n  5 p e r c e n t .  The bottom l i n e s  of E x h i b i t  
VII I -2  show t h e  e f f e c t  o f  s a l e s  t a x  c r e d i t s  on s i x  
t y p i c a l  wood h e a t i n g  sys tem combinat ions .  

(2) Tax C r e d i t s  W i l l  Have A S i g n i f i c a n t  E f f e c t  On 
Wood Heat ing  Economics i n  Cases Where t h e  F u e l  
Wood Cos t  Is N e g l i g i b l e  o r  Ignored 

A s  shown i n  E x h i b i t  V I I I - 2 ,  t h e  annual  c o s t  of  
wood i s  t w o - t h i r d s  t o  f o u r - f i f t h s  o f  t h e  t o t a l  wood 
h e a t i n g  c o s t s .  For t h o s e  wood b u r n e r s  who a r e  a b l e  
t o  u t i l i z e  a  f r e e  s o u r c e  of  wood, t h e  t a x  i n c e n t i v e s  
may a p p e a r  t o  have a  g r e a t e r  economic impact ,  a l -  
though t h e  a c t u a l  c a s h  v a l u e  c f  t h e  t a x  b e n e f i t s  
remain c o n s t a n t .  

( 3 )  A d d i t i o n a l  E f f e c t  o f  Wood Heat ing  Tax C r e d i t s  

The a c t i v e  s u p p o r t  o f  wood b u r n i n g  by t h e  
f e d e r a l  government,  th rough  such a c t i o n s  a s  t a x  
c r e d i t s ,  shou ld  have a  c o n s i d e r a b l e  promot ional  
e f f e c t  on wood burn ing .  Tax c r e d i t s  w i l l  l i k e l y  be 
a  major  f a c t o r - i n f l u e n c i n g  consumer b e h a v i o r  i n  te rms 
o f  p u r c h a s i n g  wood h e a t i n g  equipment.  





IX- EMPLOYPENT 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. 

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 cominercial 
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   ire wood 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, Auc~ust, 1975. I 



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 Br,ookhaven studv estimated onlv direct 
employment impacts in New England for an - 
assumed substitution of firewood for fuel 
oil. The study focused on direct employment - 
impacts associated with firewood 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 assum~tions concernina fuel wood 
use and the time necessary to cut and dis- 
tribute wood. Any prediction of employment 
impactsXist 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 quads 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. 



Labor Requirements For Wood and 
Fuel Oil Distribution 

Wood 1 222.2 x 10-l2 

Fuel Oil* 
i 

0.2 x 10-12 

Fuel 

* Estimates were taken by Brookhaven from o the r  research by 

Bechtel and SRI .  I 

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

**  Labor required t o  move a Btu of f u e l  from a tanker through 
a 300 mile p ipel ine  t o  s torage  f a c i l i t i e s .  I t  does not  
appear t h a t  t h i s  est imate includes production labor.  

I 

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 oil. 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. 



2 .  OTHER SOCIAL IMPACTS 

While r e s e a r c h  on t h e  employment impacts  of  wood use  
i s  s p a r c e ,  d i s c u s s i o n s  o f  o t h e r  s o c i a l  impacts  a r e  v i r t u a l l y  
n o n e x i s t e n t .  Although no c o n c l u s i v e  f i n d i n g s  can be n o t e d ,  
it i s  p o s s i b l e  t o  r a i s e  a  number o f  i s s u e s  f o r  c o n s i d e r a t i o n .  
S e v e r a l  o f  t h e s e  a r e  d i s c u s s e d  below. 

(1) Tax C r e d i t s  f o r  Wood Burning Equipment Could 
B e n e f i t  Lower Income Persons  A s  W e l l  A s  Moderate 
and High Income I n d i v i d u a l s  

I n d i v i d u a l s  who burn  wood r e p r e s e n t  a  ve ry  h e t e r o -  
genous group.  While many low income persons  a r e  known 
t o  burn  f u e l  wood, t h e r e  i s  a l s o  a  t r e n d  i n  some a r e a s  
o f  t h e  c o u n t r y  f o r  w e l l  e d u c a t e d ,  h i g h e r  income p e r s o n s  
t o  c o n v e r t  t o  wood burn ing  s t o v e s  and f u r n a c e s .  Tax 
c r e d i t s  f o r  wood burn ing  equipment would s t i m u l a t e  wood 
u s e  by e a c h  o f  t h e s e  g roups ,  b u t  most i m p o r t a n t l y  it 
would made wood h e a t i n g  a f f o r d a b l e  t o  lower income 
p e r s o n s .  S i m i l a r  advan tages  do n o t  r e s u l t  from c r e d i t s  
f o r  o t h e r  t e c h n o l o g i e s  t h a t  a r e  c u r r e n t l y  e l i g i b l e ;  
s o l a r  and o t h e r  a l t e r n a t i v e s  p r o v i d e  l i t t l e  h e l p  t o  
lower  income persons  because  t h e  i n i t i a l  c o s t s  o f  t h e s e  
sys tems  a r e  p r o h i b i t i v e l y  h igh ,  

( 2 )  - Tax Credits  Could Ease t h e  Energy Cost  Burden o f  
Lower Income F a m i l i e s  i n  Some P a r t s  of  t h e  Country 

R e l a t e d  t o  t h e  f i r s t  p o i n t  above,  i f  t h e  i n i t i a l  
c o s t  o f  wood burn ing  equipment i s  more economical ly  
a t t r a c t i v e  t o  lower  income f a m i l i e s ,  more may c o n v e r t  
t o  wood as a pr imary  f u e l .  Where low income p e r s o n s  
can  c u t  t h e i r  own wood s u p p l y ,  f u e l  expenses  c o u l d  be  
d e c r e a s e d  s i g n i f i c a n t l y ,  a l l o w i n g  more d i s p o s a l  income 
t o  be  a l l o t e d  t o  food ,  c l o t h i n g ,  and o t h e r  n e c e s s i t i e s .  

( 3 )  Tax - Credi t s  May Not B e  Geograph ica l ly  E q u i t a b l e  

Conversion t o  wood a s  a pr imary  f u e l ,  even w i t h  
t h e  i n c e n t i v e  of t a x  c r e d i t s ,  w i l l  n o t  be  p r a c t i c a l  
f o r  a l l  p e r s o n s  i n  a l l  a r e a s  o f  t h e  coun t ry .  I n  f a c t ,  

1 One survey of wood u s e r s  i n  Maine found t h a t  i nd iv idua l s  who b u m  
wood have h ighe r  l e v e l s  of  educat ion and considerably higher  
incomes than  those  who do no t  burn wood. Maine Audubon Socie ty ,  
F i n a l  Report: Maine Firewood Study, November 14 ,  1978. 



it i s  most l i k e l y  t h a t  t h e  o v e r a l l  number of  u s e r s  w i l l  
be s m a l l  and t h a t  they  w i l l  be l o c a t e d  i n  r e l a t i v e l y  
i s o l a t e d  a r e a s .  Thus, convers ion  i s  n o t  a  v i a b l e  o p t i o n  
f o r  some f a m i l i e s ,  and t h e  t a x  c r e d i t  f o r  wood burn ing  
equipment w i l l  t h e r e f o r e  b e n e f i t  u s e r s  most where wood 
can be  o b t a i n e d  e a s i l y  a t  a  c o m p e t i t i v e  c o s t .  These 
c o n d i t i o n s  w i l l  most l i k e l y  be met i n  r u r a l  r a t h e r  t h a n  
urban a r e a s .  

( 4 )  Tax C r e d i t s  May Help F o s t e r  an  A t t i t u d e  o f  Energy 
S e l f - S u f f i c i e n c y  and Conservat ion  

Even i f  convers ion  t o  wood burn ing  equipment i s  
n e i t h e r  uniform nor  widespread,  i n c e n t i v e s  cou ld  h e l p  
f o s t e r  a  n a t i o n a l  phi losophy of ene rgy  s e l f - s u f f i c i e n c y .  
Wood burn ing  p r o v i d e s  an  o p p o r t u n i t y  f o r  i n d i v i d u a l s  
t o  be s e l f - r e l i a n t  i n  a  manner t h a t  few o t h e r  t ech-  
n o l o g i e s  o f f e r .  A s  no ted  above,  t h e s e  o p p o r t u n i t i e s  
a r e  a v a i l a b l e  t o  i n d i v i d u a l s  i n  a  wide spect rum o f  
income b r a c k e t s .  
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X .  DOE POLICY OPTIONS 

A s  s t a t e d  i n  t h e  I n t r o d u c t i o n ,  t h e  o v e r a l l  g o a l  o f  
t h i s  r e p o r t  i s  t o  assemble  t h e  e s s e n t i a l  i n f o r m a t i o n  and 
f a c t s  which w i l l  e n a b l e  t h e  Department o f  Energy t o  
recommend t h e  i n c l u s i o n  o r  e x c l u s i o n  o f  r e s i d e n t i a l  wood 
burn ing  equipment i n  t h e  energy  t a x  c r e d i t  program f o r  
i n d i v i d u a l s .  The. p o l i c y  o p t i o n s  open t o  DOE, however, 
a r e  more numerous and t h e i r  a s sessment  f a r  more complex 
t h a n - a  s imple  recommendations f o r  o r  a q a i n s t  t a x  c r e d i t s .  

For  t h e  purposes  of t h i s  s t u d y ,  t h e  primary p e l i c y  
o p t i o n s  open t o  DOE were d e f i n e d  a s :  

Option 0-No Tax C r e d i t s  

Option I-Renewable Energy Source Tax C r e d i t s  
(30 p e r c e n t )  

Option 11-Energy Conserva t ion  Tax C r e d i t s  
(15 p e r c e n t )  . 

Within o p t i o n s  I and 11, t h e r e  a r e  a  number of  s u b o p t i o n s  
which a d d r e s s  t h e  t y p e  of  equipment ,  e l i g i b i l i t y  d a t e  and 
e l i g i b i l i t y  s t a n d a r d s .  These s u b o p t i o n s  i n c l u d e :  

- .  

Suboption A - A i r  t i g h t  s t o v e s  on ly  

Suboption B-A11 s t o v e s  o t h e r  t h a n  a i r t i g h t  u n i t s  

Suboption C-Furnaces and b o i l e r s  

Suboption D-Fireplaces 

Suboption E-Chimneys and a u x i l i a r y  equipment 

Suboption 1 -Re t roac t ive  t o  A p r i l  2 0 ,  1977 

Subopt ion  2-Immediate e l i g i b i l i t y  from 
January 1, 1979 

Suboption 3-Delayed e l i g i b i l i t y  t o  
January  1, 1330 

Suboption a-No mandatory s t a n d a r d s  



Subopt ion  b-Safety s t a n d a r d s  

Subopt ion  c -Ef f i c i ency  s t a n d a r d s  

Subopt ion  d-Emissions s t a n d a r d s .  

These p o l i c y - o p t i o n s  a r e  d i s p l a y e d  on  E x h i b i t  X-1 .  

T h i s  f i n a l  c h a p t e r  o f  t h e  r e p o r t  w i l l  p r e s e n t  t h e  
key p r o s  and cons f o r  each o p t i o n  based on t h e  r e s u l t s  
d i s c u s s e d  e a r l i e r .  I t  w i l l  a l s o  i n c l u d e  a  b r i e f  d e s c r i p t i o n  
of  t h e  o p t i o n .  

1. OPTION 0  : NO TAX CREDITS 

T h i s  o p t i o n  r e c o g n i z e s  t h e  f a c t  t h a t  r e s i d e n t i a l  wood 
b u r n i n g  u s e  i s  a l r e a d y  expanding r a p i d l y  and t h a t  F e d e r a l  
government i n c e n t i v e s  may n o t  be  needed t o  s t i m u l a t e  f u t u r e  
'growth. T h i s  p o l i c y  o p t i o n ,  fu r the rmore ,  l e a v e s  open t h e  
p o s s i b i l i t y  o f  r e d i r e c t i n g  F e d e r a l  funds  f o r  r e s e a r c h ,  de- 
velopment ,  d e m o n s t r a t i o n  and o t h e r  s u p p o r t  f o r  wood burn ing  
development.  

P r o s :  

- S a l e s  o f  wood burn ing  equipment a l r e a d y  have 
grown , f i v e - f o l d  s i n c e  t h e  o i l  embargo, from 
200,000 u n i t s  i n  1973, t o  o v e r  one m i l l i o n  
u n i t s  i n  1978 ( r e f e r  t o  E x h i b i t  11-2) .  i3ased 
on t h i s  r a p i d  growth,  t h e r e  i s  a  q u e s t i o n  
whether  t a x  i n c e n t i v e s  a r e  n e c e s s a r y  t o  en- 
s u r e  con t inued  s a l e s  growth. 

- More t i m e  w i l l  be a v a i l a b l e  f o r  t h e  comple- 
t i o n  o f  t h e  many ongoing government and p r i -  
v a t e  e f f o r t s  i n  t h e  a r e a s  o f  improved p roduc t  
d e s i g n s ,  s t a n d a r d s  development ,  env i ronmenta l  
impact  r e s e a r c h ,  and wood f u e l  r e s o u r c e  
assessment .  One o f  t h e  key concerns  o f  pre-  
v i o u s  opponents  o f  wood s t o v e  t a x  c r e d i t s  was 
t h a t  t h e  F e d e r a l  government ' s  s u p p o r t  f o r  
t h i s  c o n s e r v a t i o n  d e v i c e  may be premature  due 
t o  t h e  many long-range problems needing f u r -  
t h e r  r e s e a r c h .  

- F e d e r a l  funds  cou ld  p o s s i b l y  be  more e f f e c -  
t i v e  i f  s p e n t  d i r e c t l y  on s o l v i n g  c u r r e n t  
w e l l - e s t a b l i s h e d  problems a f f e c t i n g  t h e  con- 
t i n u e d  u s e  of  wood such a s :  



I n c r e a s e d  f u n d i n g  f o r  f o r e s t  management 
programs 

T r a i n i n g  programs f o r  b u i l d i n g  code 
i n s p e c t o r s  and f i r e  marsha l s  

Consumer e d u c a t i o n  programs on i n s t a l -  
l a t i o n  and o p e r a t i o n a l  g u i d e l i n e s  

A s s i s t a n c e  t o  manufac tu re r s  i n  e s t a b -  
l i s h i n g  and complying w i t h  s t a n d a r d s .  

Cons : 

- Department o f  Energy and t h e  ~ d m i n i s t r a t i o n  
i n  g e n e r a l  have been c r i t i c i z e d f o r  wi th -  
h o l d i n g  f i n a n c i a l  s u p p o r t  f o r  a n  energy r e -  # 

s o u r c e  t h a t  it h a s  been o t h e r w i s e  promoting.  
Th i s  c r i t i c i sm w a s  h e i g h t e n e d  when t h e  f i n a l  
Energy Tax Act o f  19 78  emerged from t h e  
Conference Committee e x c l u d i n g  wood b u r n i n g  
equipment ,  a f t e r  e a r l i e r  v e r s i o n s  had i n -  
c l u d e d  i t .  

- The no t a x  c r e d i t  o p t i o n  d i f f e r s  from pre -  
v i o u s  f e d e r a l  and s t a t e  encouragement o f  
a c c e l e r a t e d  biomass u t i l i z a t i o n :  

A New England F e d e r a l  Regional  Counci l  
r e p o r t  i n  1977 recommended t h e  promotion 
of  t a x  i n c e n t i v e s  f o r  wood b u r n i n g  
equipment.  

S i g n i f i c a n t  a t t e n t i o n  has  been g i v e n  
t o  biomass and d i r e c t  burn ing  of  wood, 
i n  t h e  Domestic P o l i c y  Review on S o l a r  
Energy. 

TVA h a s  a  w e l l  p u b l i c i z e d  demons t ra t ion  
. p r o g r a m  s u p p l y i n g  wood s t o v e s  t o  elec- 
t r i c  h e a t i n g  cus tomers  i n  North 
C a r o l i n a  and Tennessee.  

A S t a t e  o f  Vermont Governor ' s  Task 
Force  on Wood a s  a  Source of  Energy 
(1975) concluded t h a t  p o s i t i v e  s t e 2 s  
shou ld  be  t a k e n  t o  encourage  wood u s e  - 
i n  Vermont. 



The S t a t e  of  Idaho r e c e n t l y  p rov ided  
f o r  s t s te  income t a x  c r e d i t s  f o r  
r e s i d e n t i a l  wood h e a t i n g  equipment.  

- T h i s  o p t i o n  may be m i s i n t e r p r e t e d  by some 
p r o s p e c t i v e  wood b u r n e r s  a s  s u g g e s t i n g  t h a t  
t h e  F e d e r a l  Government does  n o t  b e l i e v e  wood 
burn ing  a  v i a b l e  a l t e r n a t e  energy source .  
T h i s  m i s i n t e r p r e t a t i o n  may c a u s e  some l o s s  
i n  s a l e s .  

OPTION I RENEF7ABLE ENERGY SOURCE TAX CREDIT (30 PERCENT) 

D e s p i t e  t h e  c u r r e n t  s u r g e  i n  wood h e a t i n g  equipment 
s a l e s ,  t h e r e  a r e  a  number o f  reasons  for s u p p o r t  of  
r e s i d e n t i a l  wood h e a t i n g  equipment t a x  c r e d i t s .  The f i r s t  
a l t e r n a t i v e  F e d e r a l  incei-.tive o p t i o n  i s  t h e  renewable energy 
source t a x  c r e d i t s  p r o v i s i o n  of  t h e  NEA. T h i s  o p t i o n  
p r o v i d e s  f o r  a  30 p e r c e n t  c r e d i t  f o r  t h e  f i r s t  $2,000 o f  
equipment  e x p e n d i t u r e  p l u s  20 p e r c e n t  of t h e  n e x t  $8,000 
of e x p e n d i t u r e .  I t  a p p l i e s  t o  i n d i v i d u a l s ,  i s  f o r  pr imary  
r e s i d e n c e s  o n l y ,  and i s  f o r  e x p e n d i t u r e s  i n  new c o n s t r u c t i o n  
a s  w e l l  a s  f o r  r e t r o f i t t e d  equipment.  

P r o s  : 

- A 30-percent  c r e d i t  should  r e s u l t  i n  a  s a v i n g s  
o f  between 240 and 420 m i l l i o n  b b l  o i l  equiva-  
l e n t  cumula t ive  th rough  t h e  y e a r  2005, depend- 
i n g  on t h e  t y p e  of  equipment e l i g i b l e .  (Refe r  
t o  E x h i b i t  1 1 1 - 4 . )  

- The t a x  c r e d i t  should  improve t h e  n a t i o n ' s  
b a l a n c e  o f  payment p o s i t i o n  by r e d u c i n g  t h e  
volume o f  o i l  impor t s .  

- The c r e d i t  shou ld  i n c r e a s e  s a l e s  o f  r e s i d e n -  
t i a l  wood burn ing  equipment by approx imate ly  
30 p e r c e n t .  

- With p r o p e r  s t a n d a r d s ,  t a x  i n c e n t i v e s  w i l l  
a l l o w  t h e  government t o  s e l e c t i v e l y  encour-  
a g e  u s e  o f  equipment meet ing  e s t a b l i s h e d  
s a f e t y  and performance s t a n d a r d s .  

- Tax i n c e n t i v e s  w i l l  i n d i r e c t l y  encourage  
g r e a t e r  p u b l i c  r e c o g n i t i o n  o f  t h e  n a t i o n ' s  
f o r e s t  r e s o u r c e  and may g i v e  impetus  t o  b e t t e r  
f o r e s t  management p r a c t i c e s .  



. - C r e d i t s  w i l l  improve t h e  consumer economics 
of  wood h e a t i n g  f o r  many u s e r s  ( r e f e r  t o  
E x h i b i t  V I I I - 2 ) .  

- Renewable energy  t a x  c r e d i t s  e l i , g i b i l i t y  
(30 p e r c e n t )  w i l l  encourage wood energy 
usage i n  new homes a s  w e l l  a s  f o r  r e t r o f i t  
u n i t s .  T h i s  w i l l  s i g n i f i c a n t l y  i n c r e a s e  
t h e  s i z e  of  t h e  p o t e n t i a l  market  f o r  wood 
burn ing  equipment .  

- Local  economies and job markets  may b e n e f i t  
w i t h  i n c r e a s e d  numbers of  equipment d e a l e r s  
and i n s t a l l e r s ,  wood f u e l  d i s t r i b u t o r s ,  and 
supplementa l  s e r v i c e s  s u c h  as chimney 
sweeping ( r e f e r  t o  Chapter  I X  f o r  a  f u r t h e r  
d i s c u s s i o n ) .  

- Tax c r e d i t s  w i l l  p rov ide  an  i n c e n t i v e  f o r  
lower income i n d i v i d u a l s  a s  w e l l  a s  moderate 
o r  h i g h  income p e r s o n s .  Var ious  s t u d i e s  
have shown c o n s i d e r a b l e  use  of wood h e a t i n g  ' 

by low income i n d i v i d u a l s  and t a x  i n c e n t i v e  
f o r  wood s t o v e s  would d e f i n i t e l y  h e l p  make 
wood h e a t i n g  a f f o r d a b l e  f o r  many more. 
S o l a r  and o t h e r  a l t e r n a t i v e  energy t a x  
c r e d i t s  p r o v i d e  l i t t l e  h e l p  f o r  low income 
p e r s o n s  because  i n i t i a l  c o s t s  f o r  t h e s e  
sys tems a r e  h i g h .  

- The n e t  c o s t s  t o  t h e  government i n  terms 
of t a x  revenue l o s s  r anges  from a  low of 
$700 m i l l i o n  cumula t ive  through 1985 t o  
o v e r  $5 b i l l i o n ,  depending on t h e  t y p e  
of equipment e l i g i b l e .  Th i s  t a x  revenue 
l o s s  i s  s e v e r a l  t i m e s  l a r g e r  t h a n  t h e  
e s t i m a t e d  l o s s  f o r  s o l a r  home t a x  c r e d i t s  
( r e f e r  t o  Chapter  I11 f o r  f u r t h e r  d e t a i l s ) .  



- Tax credits for residential wood burning 
equipment 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 uncerta.inty. 

- 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). 



3. OPTION 11: 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 

-- -- of -this .stu_dL-that -it-is .the-existence of the---- -. 
tax credit, rather than the level of the 
credit, that will be significant in stimu- 
lating demand. 

- The estimated equivalent oil 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 



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., 50 
to 60 percent) among the types of equipment available. In 
lieu of more precise efficiency data, this option would 
allow credit eligibility based on high performance stoves. 

Pros : 

- Tax credits for airtight 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 111-4). 

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 quality units. 



5. SUBOPTION B - ALL STOVES OTHER THAN AIRTIGHTS - 

I n  a d d i t i o n  t o  a i r t i g h t  u n i t s ,  t h e r e  a r e  many o t h e r  
s t y l e s  o f  s t o v e s  on t h e  market ,  some of  which a r e  q u i t e  
popu la r  f o r  supplementa l  h e a t i n g .  These i n c l u d e  F r a n k l i n ,  
boxwood, p o t b e l l y ,  cooking and p a r l o r  s t o v e s .  Under some 
c i r c u m s t a n c e s ,  c e r t a i n  u n i t s  can  o p e r a t e  q u i t e  e f f i c i e n t l y  
and o f t e n  a r e  less expens ive  t h a n  a i r t i g h t  c i r c u l a t o r s  o r  
r a d i a n t  h e a t e r s .  ( T h i s  subop t ion  c o u l d  be  combined w i t h  
Subopt ion  A above t o  h e l p  e l i m i n a t e  p o t e n t i a l  c o n f u s i o n  a s  
t o  what t y p e s  o f  s t o v e s  q u a l i f y  f o r t a x  c r e d i t . )  

P r o s  : 

- Average c o s t s  f o r  t h e s e  u n i t s  a r e  o f t e n  one- 
. .- 

t h i r d  t o  one-half  t h a t  o f  a i r t i g h t  s t o v e s  

- The marg ina l  government c o s t  p e r  b a r r e l  o f  
o i l  saved i s  between $ 4  and $5 p e r  b a r r e l  
depending on t h e  t a x  c r e d i t  l e v e l .  

- The o p t i o n  may g e n e r a t e  a  wider  r e s p o n s e  from 
p o t e n t i a l  woodhurners.  

- S i n c e  t h e  c o s t  o f  n o n - a i r t i g h t  u n i t s  i s  gen- 
e r a l l y  lower ,  t h e  p e r  u n i t  t a x  l o s s  t o  t h e  
government may be reduced.  

Ccns : 

- E f f i c i e n c i e s  f o r  t h e s e  u n i t s  r ange  from ? O  t o  
4 0  p e r c e n t  compared t o  50 p e r c e n t  o r  more f o r  
t y p i c a l  a i r t i g h t  u n i t s  

- Some models do  n o t  have f i r e b r i c k  l i n i n g  o r  
adequa te  m e t a l . t h i c k n e s s ,  and a s  a  r e s u l t  
o f t e n  "burn o u t "  much sooner  t h a n  a i r t i g h t  
models 

- Many u n i t s  canno t  m e e t  UL b u i l d i n g  code  s t a n -  
d a r d s  w i t h o u t  e x t e n s i v e  r e d e s i g n .  

6 .  SUBOPTION C - FURNACES AND BOILERS 

Wood f i r e d  c e n t r a l  h e a t i n g  sys tems f o r  homes a r e  g a i n i n g  
i n  p o p u l a r i t y  e s p e c i a l l y  where t h e  f u r n a c e  o r  b o i l e r  i s  a  d u a l  
f u e l  u n i t  ( i . e .  , burns  wood and o i l ,  o r  wood and g a s )  . 
These u n i t s  can  supp ly  a  major  p o r t i o n  o f  a  home's h e a t i n q  



requirements  a t  an  e f f i c i e n c y  comparable t o  t h a t  of an a i r -  
t i g h t  wood s tove .  

Pros  : 

- Furnaces and b o i l e r s  can be r e a d i l y  i n t e g r a t e d  
wi th  e x i s t i n g  o r  new home h e a t  d i s t r i b u t i o n  
systems. 

- P o t e n t i a l  woodburners who d e s i r e  hea t ing  
equipment t o  be o u t s i d e  t h e  l i v i n g  a r e a  of a  
home have more f l e x i b i l i t y .  

- Wood burning equipment e l i y  i b l e  under t h i s  
op t ion  can c a r r y  a  s i g n i f i c a n t  p a r t  of a  
home' s hea t ing  load.  

- Furnaces and b o i l e r s  can be i n t e g r a t e d  wi th  
automat ic  f u e l  feed ing  equipment. 

Cons : 

- Combustion e f f i c i e n c y  with  back-up f u e l  i s  
lower t han  f o r  convent ional  f u e l  f i r e d  heat-  
i n g  equipment. 

- Many U.S. manufactured products  a r e  under- 
going i n t e n s i v e  development. 

- The marginal  governinent t a x  revenue l o s s  pe r  
bb l .  of o i l  saved i s  somewhat worse than f o r  
a i r t i g h t  s toves  b u t  approximately t h e  same a s  
Suboption B, A l l  Other Stoves.  

. SUBOPTION'.D:- FIREPLACES - 
Cur ren t ly  f i r e p l a c e s  a r e  i n s t a l l e d  i n  upwards 'of  50  per-  

c e n t  of a l l  new s ingle .  family  homes and a s  such c o n s t i t u t e  
t h e  l a r g e s t  s i n g l e  source  of p o t e n t i a l  r e s i d e n t i a l  wood 
usage. However most f i r e p l a c e s  a r e  i n e f f i c i e n t  compared t o  
wood s toves .  This  o p t i o n  would extend t a x  c r e d i t  t o  both  
new and r e t r o f i t t e d  f i r e p l a c e s  i f  renewable energy t a x  
c r e d i t s  app ly  (Option I )  bu t  only  r e t r o f i t t e d  u n i t s  i f  con- 
s e r v a t i o n  t a x  c r e d i t s  apply (Option 11). 



Pros  : 

- Some new homeowners and b u i l d e r s  may be en- 
couraged t o  i n s t a l l  f i r e p l a c e s  t h a t  cou ld  be 
modif ied  i n  t h e  f u t u r e  t o  be e i t h e r  more e f f i -  
c i e n t  o r  be r e t r o f i t t e d  wi th  a wood stove: 

- When combined w i t h  t a x  c r e d i t s  f o r  chimneys, 
t h i s  o p t i o n  may encourage g r e a t e r  i n s t a l l a -  
t i o n  o f  masonry chimneys compared w i t h  meta l  
chimneys. 

Cons : - 
- C r e d i t s  f o r  f i r e p l a c e s  w i l l  r e s u l t  i n  a ve ry  

h igh  p o t e n t i a l  t a x  revenue l o s s  compared t o  
t h e  p o t e n t i a l  o i l  s av ings .  (See  E x h i b i t  111-5) .  

- F i r e p l a c e s  a r e  most o f t e n  used f o r  a e s t h e t i c  
purposes  and most peop le  do n o t  burn l a r g e  
amounts o f  wood i n  them. 

- C r e d i t s  f o r  f i r e p l a c e s  encourages  t h e  compara- 
t i v e  waste  o f  f u e l  and uneconomic methods o f  
hea t i ng .  

SUBOPTION E - CHIMNEYS AND AUXILIARY EQUIPMENT 

A key p a r t  o f  s a f e  wood h e a t i n g  equipment o p e r a t i o n  i s  
a good chimney. A good chimney i s  c l o s t l y  however, and can  
n e a r l y  double  t h e  c o s t  of  a wocd s t o v e  o r  f u rnace  a l o n e .  
A s  a r e s u l t ,  many p o t e n t i a l  wood bu rne r s  may be d i s suaded  
from purchas ing  equipment i f  a new chimney must be i n s t a l l e d .  
Th i s  o p t i o n  would p rov i de  f o r  t a x  c r e d i t s  f o r  new and/or  
r e t r o f i t  chimneys f o r  wood burn ing  equipment,  depending on 
t h e  t a x  c r e d i t  l e v e l  o p t i o n  ( i . e . ,  Opt ions  I o r  11). 

Pros  : - 
- Some new home owners and b u i l d e r s  may b e  en- 

couraged t o  i n s t a l l  h ighe r  c o s t  b u t  more 
d u r a b l e  masonry chimneys a t  t h e  t i m e  a house 
i s  b u i l t .  , 

- P o t e n t i a l  wood bu rne r s  w i l l  be encouraged t o  
i n s t a l l  a good chimney a long  w i t h  o t h e r  wood 
h e a t i n g  equipment s i n c e  bo th  would be e l i g i b l e  
f o r  t a x  c r e d i t s .  



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

- From the government perspective there is a 
very substantial tax revenue loss for chimneys 
over that for wood heating equipment alone. 
(See Exhibit 111-5, Option I, A+B+C+D +E, 2, a). 

- Some people may use the tax credits as a sub- 
sidy 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. Thus, there is no specific administra- 
tive obligation to make this particular 

. 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 IIWDIATE ELIGIBILITY 
(i.e., JANUARY 1, 1979) 

This option would give immediate stimulus to the market 
for residential wood burning equipment. The actual eligi- 
bility 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 encour&ged 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. 



P r o s  : 

- Delayed e l i g i b i l i t y  "buys t ime"  f o r  t h e  com- 
p l e t i o n  o f  proposed e f f i c i e n c y  s t a n d a r d s  now 
b e i n g  developed by Auburn U n i v e r s i t y  
i n  c o n j u n c t i o n  w i t h  t h e  F i r e p l a c e  
I n s t i t u t e .  

- I t  a l s o  "buys time" f o r  t h e  t e s t i n g  
and c e r t i f i c a t i o n  of u n i t s  accord ing  
t o  a  r ecogn ized  s a f e t y  s t a n d a r d ,  such 
a s  UL1482. 

- By r e q u i r i n g  e l i g i b l e  u n i t s  t o  meet a  
un i fo rmly  a p p l i c a b l e  se t  of  equipment 
s t a n d a r d s ,  t h e  t a x  c r e d i t  program would 
h e l p  b r i n g  t h e  e n t i r e  wood h e a t i n g  
equipment  i n d u s t r y  up t o  a  uniform 
l e v e l  of performance and c o u l d  h e l p  
a c c e l e r a t e  p r o d u c t  development.  

Cons: 

- Many s t o v e  p u r c h a s e r s  may w a i t  u n t i l  t a x  
c r e d i t s  a r e  a v a i l a b l e ,  t h u s  r e s u l t i n g  i n  low 
s a l e s  and h i g h  d e a l e r  i n v e n t o r i e s  i n  t h e  
n e a r  term. (Lowered p r i c e s  o f  wood burn ing  
u n i t s  may r e s u l t . )  

- The p o t e n t i a l  n a t i o n a l  011 s a v i n g s  from t a x  
c r e d i t s  w i l l  be  reduced by abou t  12 p e r c e n t .  

12.  SUBOPTION a  - NO MANDATORY STAEJDARDS 

There a r e  a  number o f  t y p e s  o f  s t a n d a r d s  t h a t  cou ld  
be a p p l i e d  t o  r e s i d e n t i a l  wood b u r n i n g  equipment a s  a  
p r e r e q u i s i t e  f o r  F e d e r a l  t a x  c r e d i t  e l i g i b i l i t y .  These 

, s t a n d a r d s  i n c l u d e :  

S a f e t y  s t a n d a r d s  f o r  equipment and/or  i n s t a l l a t i o n  
E f f i c i e n c y  s t a n d a r d s  
Emiss ions  s t a n d a r d s .  

C u r r e n t l y  t h e  wood burn ing  equipment i n d u s t r y  a n d ' s e v e r a l  
F e d e r a l  o r g a n i z a t i o n s  a r e  i n  t h e  p r o c e s s  o f  deve lop ing  s t a n -  
d a r d s  i n  t h e s e  a r e a s .  Thus, D O E ' S  r o l e  c o u l d  be t o  a s s i s t  
i n  t h e  r a p i d  e s t a b l i s h m e n t  and implementa t ion  o f  proposed 
v o l u n t a r y  s t a n d a r d s ,  r a t h e r  t h a n  r e q u i r i n g  them a s  a  condi-  
t i o n  of e l i g i b i l i t y  f o r  a  t a x  c r e d i t .  The advan tages  and 



b 
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" compiiance with 
tax credit eligibility requirements. 

- There is also a concern that industry 
developed concensus standards will not 
adequately 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 a r e  s e v e r a l  a l t e r n a t i v e  ways t h a t  s t a n d a r d s  
cou ld  be  used t o  r e g u l a t e  t h e  s a f e t y  a s p e c t s  o f  r e s i d e n t i a l  
wood burn ing .  

Requ i re  equipment t o  be  l i s t e d  by U.L .  o r  a  
n a t i o n a l  b u i l d i n g  code o r g a n i z a t i o n  

Require  t h a t  i n s t a l l a t i o n s  be i n s p e c t e d  by a  
l o c a l  b u i l d i n g  i n s p e c t o r  o r  f i r e  marshal  

Require  owners t o  c e r t i f y  t h a t  t h e  i n s t a l l a t i o n  
p r o c e s s  fo l lowed a  p r e s c r i b e d  set o f  g u i d e l i n e s .  

One o r  more o f  t h e s e  a l t e r n a t i v e s  cou ld  be adopted i f  t h i s  
Subopt ion w e r e  implemented. 

P ros  : 

- Government a c t i o n s  t o  adop t  t h i s  subop t ion  ,-- 

would demonst ra te  i ts concern  w i t h  p u b l i c  
s a f e t y  i s s u e s .  

- I n d u s t r y  adop t ion  o.f and compliance w i t h  a  
uniform se t  o f  s a f e t y  s t a n d a r d s  would be 
a c c e l e r a t e d .  
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- Adoption o f  t h i s  s t a n d a r d  would f u r t h e r  d, ~rnon- .. 
s t r a t e  suppo r t  f o r  manufac tu re r s  who a l r e a d y  
made r e s p o n s i b l e  d e c i s i o n s  t o  comply w i t h  
s a f e t y  s t anda rds .  

- Equipment s a f e t y  s t a n d a r d s  f o r  most t y p e s  
o f  wood burn ing  equipment have been devel -  
oped by U.L. and t e s t i n g  acco rd ing  t o  t h e s e  
s t a n d a r d s  i s  a l r e a d y  underway. A number of 
t h e  popu l a r  u n i t s  from most major manufac- 
t u r e r s  have a l r e a d y  been t e s t e d  and r a t e d  
by UL. 

- Encouraging compliance w i t h  s a f e t y  s t a n d a r d s  
may reduce  t h e  i nc idence  o f  woodburner r e -  
l a t e d  f i r e s .  

Cons : 

- An i n c r e a s i n g  number o f  l o c a l  governments 
a l r e a d y  r e q u i r e  a  b u i l d i n g  pe rmi t  and inspec-  
t i o n  when wood burn ing  equipment i s  i n s t a l l e d ,  



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. 

SUBOPTION c - 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 implenentation 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 . h 

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 requirements 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 requirs 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  emission.^ 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 burning equiffment 
will significantly increase air 2ollution. 
problems given that most wood users are dis- 
persed throughout rural areas. 




