FOOP AND ACRICULTURE CORGANIZATION OF THE UNITED NATIONS

Foregtiy snd Forest Preducte Divislon

CORVERTING FACTORS

1. Fetional statistics relating to forest resources and forest products sre
expresssd in many units of measurement. To mummwmarize these statigtics

FAO muist adopt a series of comverting fectors. A& tentative merics of
factars is presentod herewith for discussion, snd amendment whers neCcesEary x
by the Conference on Forest Statisties.

2. It is most Important that factors, once chosen, should not be changed
from time ta tims. Only thug can the comparability of successive series

of statistices be sssured.

3. PFactors for the conversion of individua}l wnits of measuremeant should be
universally applicable.

4. Bome of the factors sulmitted in the attached table will be applied, in
practice, only to the limited gquantities of forest products which sre
exchonged in internationel trade. Thus, the small errors inherent in the
use of "average” converting factors will be relatively insignificent in

the establishment of regionel or national wood balence shests.

5. With respect 1o conversion factors based on positive mathematical
relaticnshipe, such as the retio between acres and hectarss, no problem

exists.
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6. Other conversion factors mest represent averages: <for exsmple, the
mumber of cublc metres of so0lid wood contmined in one chere (pilled cubic
metre) of pulpwood, or the mimber of cuble metres of Youndwood represented
by a etandard of sawn lweber. In cuch crses there is a geod desl of vari-
atlon, and the problem becomes one of selecting that figure which appears
moat cocoptable g5 & general averags. The Tinal selechion must be arbi-
trory to some degree, because precise mathematlcal caloulation is impracticabls.
7. Conversions of cublc wolume to woight, and vice-versa, present special
difficulties because of the differences between weights of species. “An
ettempt to secure inbernetionel stotistics by individuwal species,would
place an intolerable burden on reporting countries and on FAOQ The broad
groups, "softwoods" and “bhardwocds" alone can be recognized.

Fxporta from coertain comntries, reported by weight, have Tormerly been
converted to cublec volumes by CIB by msans of separabte series of comverting
factors supplisd by individuwal couwntries. HThese Facbors were themselves

of these specles; ag well as their averapge molsture contents, were subject
to change. Oritical examiuation of these "country™ series indicates that
the use of single average Pactors for each product lo nob likely to result
in gignificant errore. Vhere imports are reported by welght, single average
factors must be used, and the same is true when 1t is desired to convert

cublc volumes Lo welghts.



TLEQ
Forestr. snd Fovest Products Division

GONVERT .3 FACTORS

Table 1 - Roundwood

1) Solid Volume Filed
Product Unis without bari Volume \./__
§ Cubic Cubic Cubic Cubic
Matres Foot Metres FPest
Rommdyood
{penaral) Cidicrir e 1 35.3 - —
gu.ie £ ok 0.0283 1 . -
Tczd 1.13 4G.0
Bawlops 1300 ¥ o fect) 5.%8 190 _ .
1000 © =mer Pest)
Pulpucod Corfl 2.55 g0.0 3.63 128
and fuelwmod Lier . 3 Q.700 o7 1 35.5
Ra'p ster) :
Bre an fathom 7.50 261.0 9.71 343
Pitprops Pathon .%o 152.0 6.13 216
T & T pales 1030 Linear feel 5.4 545, 0 ____ .
1 plece o.h3 15.2

(1) Units are zrouped opposite the products for which they are most commonly
used ;| buf certain units are applicable to e variety of preducis.
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FALO
Torestry and Forest Preducts Diviaion

CONVERTING FACT(CES

Teble 2 - Processed Wood

Salid Volums Hourdwood
Profuct Opik Eguivalent
Cubic Cubic Cubic Cubic
Metrea Feet Metres ‘Peet
Sawn Lumber Stendard " h.67 155 7.8G 275
el bewn wood 1000 bosrd feet =
1000 puper Teet) 2.?6 &3.3 .13 167
Load 1.4 30.0 237 83.7
Cubic metre X 355 1.67 5%.0
Bleopers Tioad 1.k2 50.0 2,58 al.1.
Flecn (Hurops) 0.16 3.5% G.182 6.13
Piece (other O.082) 2.9 0.142 5.00
continente)
Laths 1800 plecesn o.Jtha 15.6 - .
Shingles 1 sguare 0. 2k0 8.7 0.473 16.7
(Burove - avg.
thickpness Gom) 1000 sq. mebres 6.00 212 7-50 265
(North Americe -
348 inch 1060 sq.4<Test 0.885 1.2 111 39,
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FAO
Forestry aid Forsst Products IMivision

COEVFETON: FACUTORS

Table 5 - Pulp apd Paper

S0lid Volome Doundwood
Product Unib Egulvalent
Cubic Cubic Gotic ~ ~Guuic
Metres Feat Metraasn, “Feet
Wood polp
Mechanienl Metric ton 2.55 90
Chemical Metric ton 5.04 178
Building hoard Hetric ton Avg. mech. pulp content _
(pulp) about 0.7 tons 1.80 65
Nowsprint papor Metric ton {0.13 tons chemical and)i_m 106
{0.92 tone mechanical '
pulp)
A11 other papsr and Eo.ﬁu tong chemical and)
paper board Hotric ton 0,10 tons nechanic;l k.30 150
palp
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FAOQ
Forestry and Forest Prodmcta Division

CORVERTTHG FaCTORS
Table k - Weights

Avorage Welight Kilos Lh. per
as shipned by rail per Cubic
Product Unit Kilos Lb.* Cubic Fogt
Metre
Sawlogs- 1000 board feet 3300 7300 620 %9
sof twood Cubic metre 620 1k0o
Sawlogs- 1000 hoard feet 5100 11000 oho 59
hardwond Cubic metrs g 2300
Pulpwood Cord 1300 2900 500 31
Stere 350 770
Fuelwcad- Cord 1800 kooo 700 Il
mixed Stere koo 1160
Pitprops Fathom 2700 6000 520 59
Poles 1 plece 250 550 620 39
Sleepers-({Burope)
moftwood 1 piace &2 1h0 620 39
hardwood 1 piece 9k 210 90 59
Sawn lumber- 1000 bosrd fect 1200 2600 520 2
goltwood Steadard 2hoo 5300
Sown lumber- 1000 ‘board feet 1700 3700 T30 k6
hardwood Standard 3400 7300
* Plywood Cubic metre 650 14500 650 Lo

* Calculated from the equivelent number of Kilos: Since the Tigires shown are
approximations and since lbs. per cubic foot are shown only to two figures, this
result will not necessarily agree with the reaunlt obiained by multiplying lbs.
per cubic foot by the squivalent number of cubic feet.
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FEO
Forestry and Forest Preoducts Division

CORVERYTRG FACTORS
Table 5 - Miscellsneous
The following ratios sve useful for. spproximate csleulations?
1 cubic metre per hectere equals 14.3 cubic feet per ecre
1 cubic oot per acre esquals 0.07 cubic metres per heclare
1 kilo per cubic metre equals 0.062 pounds per cubic foot

1 pound por cubic foot equals 16.2 kilos per cubic metre



F.8t. CON/Sub, Cem 3
Ag revised

FOOD AND AGRICULTURE OQRGANTIZATION OF THE UNITED NATIONS
Forgetry and Forest Products Division

CONFERENCE ON FOREST STATISTICS
Grefton Eeotel Annex, 1735 DeBales Street
Washington, 11-1L4 February, 1947"

REPORT OF SUBCOMMITSEE ON UNITS OF MEASUREMENT*
13 Februery, 1947

The subcomittee on converting fsctors has reviewed the memorandum submitted for its congidsration, end with the
exceptlons noted below in tebular form, gives its approval to the figures therein. The reasons for the suggested
changes are given immediately after the table of recommendaticns.

The subcommittee points out the desirability of securing sdeguate information concerning the wnits of measurement
used In aell countries. It recommends that all countrles be invited to fwnish their definitions of the units used
end, 1f nseded, a factor for their conversion into metric units.

The subcommittes undergtands that the comversion facters which it has approved ars for FAO staff use snd upon re-
quest ere to be mede aveilable to 21l countries. While the conversion factors are recommended for FACQ staff use,
1% is recognized that sll the facters mey not Be sultaeble for use by some countries. It is further recommended
thet countries, te the extent practicable, uae tha factors listed herein; but if these sre not suitable the
country should supply FAO with the conversion fector used end the basis for such subgtitution.

* The report «f the subcommittee as edopted by the main committes in ita February 13th meeting. The main com-

mittee accepted the original report, except for the last sentence of the third paregreph which was deleted and

the sentence shown sbove inserted. (This report of the subcommittes should be reed in conjunction with the FAQ
memorandun of converting factors which it emends.)
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RECOMMENDATTONS 2.

Converting
Them Factor Product Uit Reference to Column
Ha. Teble _ with Indicated Changes
1 1 Sawlogse 1000 board f%. Solid volume without bark: Should resd 16C cubie
1000 guper £i. ft. with corresponding change for oubic metres.
2 1 Sawlogs 100 pmlgades Solid volume: 170 cuble ft.
{Tt was decided thet converting factors for pulpwood end for fuelwood should be shown scparately. The
folleowing changes were made. )
3. 1 Pulpwood Russion fathom Solid volume without bark: should reed 240 cubic
4. with corresponding change for cublc mebtres.
ki, 1 Fuslwood Cord Solid volume without bark: Should read 75.0 cublc
fzet with corresponding changes for cubic metres.
S 1 Fuslwoed gbere Solid volume without bark: Showld read 20,7 cubic
feet with corresponding chenges for cubic metres.
6. 1 Fuelwood Ruugisn fathom Selid velume without berk: Should veed 200 cubie
feect with corresponding changes for cubic metres.
. 1 Wood for chsarcosl metro, linsar Sclid volume: 25 ecubic ft.
. 2 Sewn lumber & 1000 toard fE. Roundwood Egquivelent: Should resd 140 cubic Test
Hgwn wood 1600 super fIt. with corregponding changes for cubic metres.
9. 2 Sewn lumber 100 pulgadas 1159%16. ?o]ﬁuma: 83.3 cu. fi; Boundwood Equivelent:
i ou, #
1a. 2 Sewn Jumher 1 load Roundwood Equivalent: Shovld read 83.3 vuhin fest
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Converting
Item Factor Product Unilt Reference to Column
Fo. Table with Indicated Chenges
il 2 Shingles 1 sgusre Solid velume: Should resd 5.6 cubhic feeh with

corresponding changes for cubic metres. Roundwood
Equivalent: Should read 11.1 cubic feet.
{Plywood - For Horth America 1t was decided to separate hardwoed plywood from softweod plywood. )

12 2 Plywood Plywood, Softwood (North America: of 3/8” thickness)

13 2 The following column is sdded:
Veneers, herdwood
(average thicknesas of 1/10 inch) Sclid volums: - enter 8.3 cubic feet.
Roundwaod Pguivalemt; - emter 16.7 cublc feet.

i 3 Building Board - Entries should read
Metric Ton Average mechanical pulp conbent ghout 0.62 tons
with Roundwood Equivalent of 56 cublc lest.

{It was decided to compute conversion factors for the following peper end paperhosrd items.)

15 3 Paper other than Metric Tom Entries should read (0.73 tons chemical snd 0.12
Wewsprint and tong mechanical pulp)
Building Paper. Roundwood Eguivelent 140 cubic fesk.

16 3 Paperbosrd other Metric Ton Entries shounld read (0.32 tons chemicel snd
then Building 0.07 tons mechanical}
Boards Roundwood Equivalent is 63 cubie feet.

17 3 Building Paper  Metric Ton Entries should reesd (0.19 tops mechanical)

Boundwood Equivelent is 1T cubic feet.

18 3 A1l Paper ené Entries sheuld read (0.48 tons chemical and
Paperboard ex- 0.10 tona mochanical)
cept Bewsprint Roundwood Egnivalapt is 95 cubic feet.
and Building
Board

19 5 The equivalent of one pound per cubie foobt chould

read 16.0 kilos per cubic metre.



Recommended Changes in the Accompanying Memorandum

Paragraph 2. In principle, it is most importent thet factors, once choeen, should not be chenged unless
there are imporitant changes in utilization practices. Only thus can the comparability of successive series
of statistics be ossured. Bub, if it is necessary to adopt for the time being a conversion factor based on
fragmentery or inadequete infoymation, & revision shou'? he wade when additionsl information permits the
adtoption of a more accurate factor.

Paragreph 3. If possible, factors for the conversion of individual wnlts of measurement should be univer-
sally applicable.

Item Ho.

a1

EXPLANATION OF HECOMMERDATIONS

This ig assuming a 12% overrun from the logs and ithe utilization factor of 60% instead of 50%.
This factor seems to correspond pretiy well with North American sewing practice.

Hew item.

T4 seemed to the Committes the ratic between solid asnd piled volume should be the same for the Russian
fathom as for the sters and for the ordinary fathom: nemely 70%.

In the epinion of the Commititee, the ratio of solid to piled volume for fuelvobd should be less than
for pulpwood. The figure 75 cvbie feet-g0lid wood without bark corresponds closely to American
experience. It is believed that the same ratioc would be reasconably sccurate for other countries in
view of the fact thet firewood sverages-smaller sticks and often includes croocked and Imotty sticks
which do not pile so elosely as pulpwond.

New item.

This iz baged on actual cubic foot volume of logs and the lumber content by the Internatiomal 1/h
inch rule which corresponds closely to the actusl lumber produced at the mill. Note also that a
single world-wide retio is used for lumber measured in cubic metres without distinction hetween
continenta.

Hew item.



Ttem No.
10

11

13

1418

g11

To correct error in computation.

Thig ie based mainly on the standerd shipping welght of cne sguare of shingles which is approximately
150 pounds net after deducting fastenings. The average welght of the western red cedar Trom which most
shingles are made 1s approXimately 25 pounds per cvbic foot.

A separation was mede because production of hardwocd plywood is net reported in ussble form. It is
possible, on the other hand, to obtain figuwres on production of hardwood venser.

Studies have Indicated thal the hardwood veneer produced in the United States in recent years bas run
about 120 square feet to each cubic foot of actual wood velume and that sbout 50% of the veneer log
is utilized in the form of veneer.

The new breakdown end changes in figures are based on & swvey by the U. S. War Production Board of
the actual use of woodpulp in the paper and paperboard mamifactured in the United States during the
year ending September 30, 19%k. This survey is the most comprehensive and the most accurate that has
been made, to the best of ouwr Inowledge.



