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(i) 

Preface 

The wood and wood processing industry has a particularly important role 
to play in the industrialization process of many developing countries. The 
importance of the sector for the developing countries has been reflected in 
the decision of the Industrial Development Board of UNIDO to organize the 
first Global Consultation un the sec.:or which was held in Helsinki in 
Sep ten.her, 1983. 

In connection with the preparation of the First World-wide Study of the 
Wood and Wood Processing Industries hr UNIDO's Industrial Studies Division, 
UNIDO asked the secretariat of the International Labor Organizatior. to prepare 
a paper on the health and safety aspects of the sector. The main results of 
the ILO contribution are summarized in the World-•ide Study. This document 
presents ILO's analysis in its entirety. The views presented are those of the 
ILO secretariat. 

UNIDO expresses its appreciation for this contribution to the First 
World-Wide Study of the Wood and Wood Processing Industries from the 
International Labor Organization. 

* * * 
The following UNIDO documents have been prepared in the context of the 

world-wide study: 

1. First World-Wide Study of Wood and Wood Processing Industries, ;repared 
by the UNIDO secretariat, UNIDO/IS.398. 

2. Wood Resources and Their Use as Raw Material, prepared by t~e Food and 
Agric~lture O~ganization of the United Nations, UNIDO/IS.399. 

3. A Review of Technology anJ Technological Development in the Wood and 
Wood- roce3sin Industr· and its Im licaticns for Develo in Countries, 
prepared by J.F. Brotchie, UNIDO IS. 

4. Environmental Aspects of the Wood and Wood-processing Industry, prepared 
by K.H. Strzepek, UNIDO/IS.394. 

5. Health and Safety Problems in Wood and Wood-processing Industries, 
prepared by the secretariat of ILO, UNIDO/IS. 

6. Potentials and Requirements of Increasin~ the Degree of Wood Processing 
in Dev~loping Countries of Asia and the Pacific, prepared by H.P. Brion, 
UNIDO/IS.395. 

7. Tariff and Non-tariff Measures in World Trade of Wovd and Wood Products, 
prepared by the secretariat of UNCTAD, UNIDO/IS.396. 

8. The U.S.S.R. Forest and Woodworking Industries, prepared by N.A. Burdin, 
awi V.A. Sylantyev, U:HDO/IS.406. 

as a Consumer and Su lier of 
AB, UNIDO IS. 
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I 
INTRODUCTI<m 

This pa?er deals primarily w~th sawmilling, the wood panel industri~s, 

carpentry, joinery and furniture making. Some reference is made to logging 

~nd, to a lesser extent, to pulp and paper making. 

The first part of the r~per cootains a detailed analysis ~f statistical 

information on occupationa injuries and diseases in the woorl and wo~d 

processin~ industries. Although this is largely based on data fcom 

industrialiaed countries, it provides a rather good insight into the problems 

with which developing countries are faced in this field. 

In the second par~ of the paper a broad outline is given on how to deal 

with the major occupational safety and health proi>lems in a pract:·;al way 

under conditions prev~1ling in developing countries. 

1. Statistical information 

1.1 General considerations 

Up until now it has been extremely difficult to provide internationally 

comparable statistical data on occupational injuriea because the methcds of 

compiling, computing and analysing relevant data differ widely. 

Har.y countries have their own system ~f industrial classification and 

injury reporting or follow, in rather broad tErms the following iotPrnational 

systems: 

United Nations Internationa I_ Classification of all J!:conomic 

Activities (ISIC) 

Statistics of Industrial I1juri~s, ILO 1962. 

In 19f2 the 13th International Conference of Labour Statisticians adopted 

oev guide-lines concerning statistics of oc~upational injuries as a basis for 

the analysis and measurement of risks, the establishment of prevention 

I 
I 
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programmes and the evaluation of the effic~ency of me~sures taken. It 

reconunended stand~rd methodo!ogv, definitions and concepts for the 

classificatio~ and presentation of statistics as a means of achieving a higher 

degree of comparability at the ndtior.al and internaticnal level. 

These new reco'lll'llendations should be considered particularly by those 

count•ies where r~porting systems ior occupational injuries and diseases have 

not yet been generally applied. 

A difference is made between employment injuries resulting from work 

zccidents and from commuting accidents. To the extent possible only the 

former will be considered in this report. 

Table 1 provides an outline of terminology, classification and comparative 

measu~e of occupational injuries as recommended by the 13th Interr.atiooal 

Conference of Labour Statiaticians. 

~t present in international comparisons of occupational injury frequency 

and severity differences are to be expected because: 

Work accident reporting may not be complete or includes only serious 

&~cidencs or only accidents with a certain minimum number of lost days, er 

even accidents without lost time. 

Work accidents and commuting accident.:s are sometimes not separated. 

Often the working time of wotkers exposed t.:o risk l.8 not exactly known. 

Data are not readily available on time lost through occupational injuries 

or different allowances are made for time lost in the event of p~rmanent 

partial 01 total disability or death or time is counted differently (e.g. 

work days or calendar days, etc.). 

I 
j 
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Table 1: Statistics of occupationdl injuries 

The follo,in£ outlin~ h31 been e1~abli1hed on the lasi• of the ~e~olution concerning 
statietic3 of uccupational injuries odoptr-d by thu Thirt£~nth International Conference of 
Labour Statisticians, Geneva, 1962. 

~. Terminolo~r 

1. Daploy•ent icjuries arise from 

•ork .accidents 
coamuting acr.idents 
occupational diseases 

2. Occupational h:juries include 

death 
injuries 
diseases 

}. Occa2ationa! injuries arise !ro• 

wort accidents 
occupational di1ea1e1 

!. Classification 

Total 'ccupational injuries 

1.1 
1.11 
1.12 
1.2 
1.21 
1.22 
1.221 
1.222 

fatal {within one year) 
fatal {within }O fays) 
fatal {within }1-365 days) 
non-fatal (within one year) 
no lost tine 
loet ti•e (excluding day or acciden~) 
up to three days 
!our and more days 

2. Total daye lo~t. (for non-fatal injuriu) 

2.1 lc•t ti•• up to three days 
2.2 loet ti•• four and i:iore day• 

C. CoaparatiTe •easures 

l. Incidence rate 

donoainator1 aTer~ge r.umber Of persona exposed to ri•t {e.~. l,000) 

2. Preqaen~z...~~ (non-fatal) 

denom1b&tor: nuaber or hour• worked/paid {e.g. l,ooo.voo) or 
number or days worked 

). Daya (sbi!h) loet 

'· '· •••rOl#e number or days loat per lo1t-t111e inJarJ 

}.2 daye lost per day worhd by per1on1 exposed to risk or 
days lost per person exposed to risk 

I 
l 
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Furth·~n•t•)r'". wood and wood-processing industries may not be separated 

from other indu~c~ies or be classified differently in different countries 

(e.g. carpentry and joinery may be included in construction industries). 

1.2 Occupational injuries caused by work accidents 

1.2.l Incidence and frequency rates for non-fatal occupational 

injuries caused by work accidents 

In Table 2 4ecent information has been compiled for a number of major 

countries on the incidence and frequency rates for occupational injuries in 

the wood and wood-processing industries as comparPd with the industrial 

average. For r.he reasons given above, the absolute values are not comparable 

between the different countries. However, the relative values (injury 

incidence/frequency of wood industries as percentage of all activities) 

clearly show that on the whole injury incid~nce/frequency rates in the wood 

industries are about two times higher than for all industrial activities. For 

the United Kingdom the figures are lower which may in part be due to the fact 

that the share of the more dangerous sawmilling is smaller than in other 

countries. This agair. shows how carefully international comparisons must be 

interpretec. 

For some countries separate information is given on the injury 

inr.idence/frequency in logging and in pulp and pap~r making. As can be seen 

for logging the rates are higher and for pulp and paper raking they are lower 

than in the wood inclustries. This can be explained by the rf'latively high 

risk of tree felling work in difficult terrain and by exposure to climatic 

~ncom-eniencies in the first case and the high degree of ..echanisation and 

automation in the second case. 

I 
! 
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Table 2; Incidence and freauency rates (I/FR) for non-fatal 
occupational injuries caused by work accidents 

(1) All (2) Logging (3) Wood 
activities industries 

Canad~/ 
(Quebec) 

Fed. Reg of 
Germany_/ 
F:nland.~/ 

France ~/ 
Philip-
pines~/ 
Swed er,!/ 

Switzer-
lar.1.S/ 
United 
Kingdom!!/ 
USAJ/ 

a/ 

% 
Period I/FR I/FR of (1) I/FR 

1979 7.88 35.32..Y 448 20.6sii/ 
17 .09iii/ 

1981 70 144 
1979 34.8 (,4.8i/ 186 5s.4ii/ 

1980 34.9 54 
1977-
1981 13.02 40.73 
1980 20.7 4Q.4 239 45.3 

1977-
1981 677 1720 254 1028 

1979 3350 3130 
1981 8 .1 19 .1 230 17.4i/ 

with interruption of work per 100 workers 
Forestry, logging and sawmilling 

% 
of (1) 

262 
217 

206 
168 

166 

313 
219 

152 

93 
215 

(4) Pulp and 
paper industries 

% 
I/FR of (1) 

9.74 123 

22.4 108 

11.6 141 

Injuries 
ii 
Ti/ Mechanical wood industry other than i/ and iii/, not including 

furniture industry -

b/ 
;_, 

d/ ;, 
f/ 
i/ 
h/ 
}/ 

iii/ Furniture industry 
Work 7ccidf:nts per 1,000 employees 
Accidents per 1,000 employees 

ii inclu<ling forestry 
Ti/ including pulp and paper industries 

Accidents with interruption of work per l,0~0,000 hours of work 
Injuries per 1,000,000 hours of work, based on sa~ple of 5,200 injuries for 
all activities, of which 789 in wood ir.dustries. 
Occupational accidents per 1,000,000 hours of work 
Occupational accidents per 10,000,000 hours of work 
Number of accidents per 100,000 employees at risk 
Occupational injury incidence rates per 100 full-time workers 

}./ Including logging 
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1.2.2 Severity of occupational injuries caused by work accidents 

In table J ~ar1ous measures of severity of occupational accidents have 

been included such as fatalities, accidents leading to permanent disability 

and the n~mber of days lost through accidents related to exposure time or 

persons at risk. 

It r.mst be o?mphasized again that a comparison of the abso:i.ute values 

between different count:ries is hardly possible. However, within individual 

countries it is of interest to compare the ratio between the wood and 

wood-processing industries and the industrial average. As can be seen, 

accident severity as a rule is considerably higher in the wood and 

wood-processing industries than for the average of all activities. The 

impression gained from comparing incidence and freouency rates is thus 

confirmed for accident severity. 

This corresponds also to the data given on loggin~ and on pulp and paper 

making. Logging results in considerjbly higher rates of accident severity 

than wood processing, whereas in pulp and paper making accident severity is 

~ot so pronounced. 

1.2.3 Trends in frequency and severity of occueat\onal injuries 

caused by work accidents 

For most industrialised countries freouency and severity rates of 

occupational injuries have been published o.rer mPny years. F·rom such data it 

is possible to obtain an idea of the impact of ~ccident prevention measures, 

of changes in technology, of changes in the composition of the work force, etc. 

A few examples of such statistics are given in table 4 which show that 

trends in frequency and severity of occupational injuries do not follow a 

uniform pattern. They are not ea11y tc. inter1>ret if one is not familiar with 

prevailing conditions. 

In Quebec, over the past decade, wood and furniture industries, in line 

with all activities, show a more or less steady increase in injury incidence. 
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Severity of occupational accicents ~aused hy 
work accidents 

(l) All (2) Logging 
activities 

Period % of(l) 

(3) Wood 
industries 

% of (1) 

(4) pulp anJ 
paper industries 

% cf (1) 

Canada.!,/ 
(Quebec) 1979 6.17 

Fed.Rep.of 
Germany~/ 1981 19.9 

France!:/ 1980 35.8 

Philippines.~/ 1977-
1981 950.4 

Sarawak.!/ 1978 

Sweden!/ 1980 

~witzerland.6/ 1977-
1981 

Switzerland!!./ 1977-
1981 

20 

0.024 

7.3 

1.0 

United 
Kingda.qj/ 1979 540 

usJ!/ 1981 60.4 

80.92i/ 1311 14.65ii/ 

34.2 

51.4 

4.015 

320 1600 40 

1.21 504 0.56 

27. 5 377 16.3 

4.4 440 0.6 

550 

288.1 477 156.9i/ 

!.1 Number of fatal accidents per 100,000 persons employed 
ii Forestry, logging and 8awmilling 

237 6.37 109 

172 

144 

422 

200 

233 0.16 67 

223 

60 

102 

260 102.3 169 

Ii! Mechanical wood indt.stry oth~1· than i/ and furnitu:-t:! industry. 
b/ 'Number cf .accidents leading to permanem: disability of 20 per cent and more for 
Which compensation has been paid for the first time per 10,000 fully employed 
vork~ni~. 

£_/ Total of rates of permanent disability p~r 1,000,000 hours ~orked. 
d/ Number of days lost per 1,000,000 hours of exposure. 
e/ KU111ber of fatal accidents per 100,000 persons employed. 
f/ Number of fatal &ccid~nts per 10,000,000 work h~urs. 
i/ Number of occupational eccide<.ts leading to invalidity per lC,000,000 work 
nours. 
h/ Number of fatal ar.cidents per 10,000,000 work hcmrs. 
JI Numbf!r of serious accidents per lOD,000 employees at risk, based on a 
5 per cP.nt sa1.ipie of .nll accident&. 
k/ Lost work daye per 100 foll-time worker& 
- Y including lJgging. 
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Data recorded in t:ae Federal Republic of Germany reaching back three 

decad~s reveel that the number of reported work accidents per 1000 fully 

ernplo:•ed rersons increased during the first decade and st•~seQuently remained 

practically unchanged ~or the wo'Jd ir-<lustries, whereas there was a steady 

decline for the average of all activities. However, seriou& accidents and 

fatalities rl.ecredseci significantly over the vhole pe:iod for the woo~ 

industries as much as for all industries. Finally Swiss figures on accident 

freo~ency for two ~ive-year periods are related tu the decrease in weekly 

working h011rs. They indicat~ a proportionally higlier decrease of accidents 

p~r 1~,000 fully employed workers th2n for working time, 

Generally speaking, 1t appeara that in count1ies where the accident 

reporting system has been intensified during the ?eriod of observation there 

is an increase in the number of cases reported leading to higher incidence and 

freouency rates. On the other hand, if one looks dt accident severity over a 

longer period of time as in the case of the data provided bf the Federal 

Republic of Germany, it is obvious that continuing efforts of employers, 

employees and government authorities concerned resulted in considerable 

reductions. This ciearly indicates the scope for the improvement of 

industrial safety in the wood industries of developing countries where such 

effcrts, in most cases, have yet to be initiated. 

1.2.4 Occupational injuries in different branches of the wood and 

wood-processing industries caused by work accidents 

Criteria f0r the sub-division of wood gnd wood-processing industries 

differ so widely that interna~:ional comparisons are practically impossible. 

Extracts of nation~l statistics of three countries ar£ given in ta~le 5 which 

demonstrate, nevertheless, that the accident risks within the various branches 

of the industry are obviously not at the same level. 

It appears that sai.nnilling as well as wood building and carpentry are the 

most hazardous, a~d furniture making the least hazardous branch of the wood 

and wood processing industries. 

l 
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Table 4: Trends of frequency and severity of occupational injuries 

caused by work accidents 

(a) TrP~_ift of ini:.iry incid~r.cr. •1thin the 
provir1cc of ~:.ir.Lcc, Canada 

Humber or injuries caused by lost time work accidents per 
:.ctivity 100 work~rs 

Year 121~ 1211 121~ l<J76 1211 1218 1972 

Wood indu11try 14.93 11.33 16.02 14- 57 14.67 17-98 20.66 

Furniture industry 10. 84 1:1. 54 10. 75 11.42 11. 56 14.99 17-09 

All actirittn 5.21 6.05 6.20 6.10 6.32 7.39 7.86 

(b) Trcrds of work accident frio gucncz and 
scve ri tz in the federal l!e2;.ibl ic of 
Gerl!lan,r 

Year 
Croupine of acridenta !ctiTHy 1950 1960 1970 1980 

Work accidents reported Wood industries 95 151 153 150 
per 1000 fully 
eEployed workers ill activities 60 127 103 76 

Accioents l~ading to l'ood industries 76.4 50.0 50.2 35.1 peniancnt disability or 
20%·and eore per 10,000 All actiYitiea 41.l ,2.2 26.3 19.6 fully employed workere 

Total number of Yood industries 169 n 57 54 
!&tali tie a 

ill actiYi tiea 3564 ,021 2696 1807 

{c} Trends of accident !regue~ry in Switzerland 

AY~rage working hour a Accidenta per 10,000 fully 
per week ••ployen workers 

(1) (2) g~ in~ (4) (5) ~6) 
1968/ 197}/ 1968/ 1973/ 5) in ~ 
1972 1977 or (1) 1972 1977 or (4) 

Activity 

l'ood induatri•• 46.8 45.9 98.l 2187 2065 94.4 

All GCtiYiti .. 46.1 '5·.5 90.3 15.H 1.562 88.8 

I 
I 
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Table 5: Occupational injuries in different branches of the wood and 

wood pro<:es~ing industries caused by work accidents 

(a) Comparison of injurv fregueney •ithin 
Fore~t Pro~c~~! l~~i~~~: Prev~n~i?, 

Associatic.:-1 of ~tano, Canada (19o2) 

l.cthity 

Su•illing 

Teneer and plJYood 
sanufecture 

Reporting 
.tini• 

71 

17 

llu•~r 
of work 
hour• in 
:t,000 

7118 

}}l} 

(b) OccuoationLl ln;uriea or wood an~ wo~d­

proceeaine industri~s in Sweden (19eo) 

Sawmills, planing •ills, 
i•pregnation plants 

l"ood 11:a tcr1. a.I and build i_i.ie 
~arpHt:-7 

Perticle toard, plywood 
and parqu~t plants 

Prefabricated wooden 
bouee1, ~tc. 

Wooden furnlture induetry 

J'u11ber of 
eittablish­
aenta 

1414 

27}2 

67 

1251 
461 

liunber of 
work hours 
in 1,000 

}9456 

85094 

6298 

39}40 
an6 

(c} Occu~ational injury incidence rate rer 100 
full-ti~~ •orker9 in the U~ited Stat~s (1981) 

. 

Loat 

Sa•~illa ind pl~nlng ailla 

Kill•ork, plywood and structural 5t•ber• 

Wood containers 

Wood buildlne1, ~o•ile hoao• 

Wood pr•o•r~ation 

P• rt.tole b.>ard 

A.veragie 
work hour 
per Cira 
in 1 0 000 

100 

2}1 

A•er~ 
number ot 
work be>ura 
per eabb­
liahiaent 
in l COO 

26 

,1 
94 

}l 

19 

workdaJ' case a 

9.1 
7.6 
8.4 

11.} 

1.e 
5.e 

Lost 
time 
fnjurica 

242 

60 

!iumber of 
accidents 

4281 

Injury 
frequency 
per 
1,000,000 
•'-'rk hours 

}4.0 

18.1 

lk:itl':- of 
accidf,nta 
per 
1,000,000 
work hours 

59.9 

50.J 

Lost workdays 

166.6 

12~.J 

1}2.l 

l ~5. 8 

140. 7 

57 .6 

I 
I 
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In ordec to draw up an efficient accident prevention programme it 1s most 

helpful if statistical data can be COll!piled and analysed according to clearly 

defined industrial branches such as: 

sawmilling 

wood panel manufacture 

carpentry and joinery 

furniture and cabinet making. 

1.2.S Detailed classification of occupational ~njuries 

caused by work accidents 

It is desirable, preferably within the different branches of the 

industry, to classify occupational injuries according to the principal factors 

involved with a v:.ew to the identification of the most important hazards on 

which preventive measures must concentrate. Electronic data processing makes 

iL ?Ossible to go into considerable detail and to easily establish cross 

references. Sampling may help to reduce the volume of information treated 

whilst improving its quality. 

In table 6a, broad groups of classifying accidents in the timber and 

furniture industries of the United Kingdom are given. About one quarter of 

the accidents are primarily related to "handling goods" and another quarter to 

"fall~", "stepping or rtriking against" and "struck by falling objects". Good 

housekeeping and smooth work flow is of the greatest importance to reduce 

these hazards. 

Wood-working machines and vehic!es are the main factor in about one third 

of the accidents as compa:ed to only 5.1 per cent for hand tools. Table 6b 

shows the type of woodworking machines which cause accidents most frequently. 

Circular saws, planing machines and hand saw machin~s are the sourr.e of alm~st 

two third4 of the accidents reported o~ woodworking machines. If one excludes 

the accidents wher~ the machines have not been specified, the proportion of 

these three machines rises to 84 per cent. 111is is a clear indication of an 

area on which safety measures must concentrate. 
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Table 6: Detailed accident classificatilin United Kingdom, 1977 

(e) Classification or •ccidents in the 
- t ir;ber 1 

furniture 1 etc. industries 

Total 
~ ~ 

• landl ing good a 1785 28.4 

Kachioer7 1652 26.3 

· · Palla or pereona 679 10.8 

lehiclu (non-rail) 499 7.9 

Stepping on or atriking &«&inst 442 7.0 

Struck b7 fallinc object• 428 6.8 

UH of hand tool& 319 5.1 

lot apeciCied 48:5 1.1 

Total 6287 100 

(b) iccid~nts re2orted at woodworki!!!: 
~achines in all industrial 2remisca 

Total 
~ ~ 

Circular •••• 7.56 3).1 

Planing &.'\Chin•• 411 18.8 

)and aaw ~achinea 296 13.6 

lertlcle apiodle macbinea 98 4.5 

Multi-cutter moulding ~chinea 45 2.1 

Boring aachine11 40 1.9 

Chain •••• 26 1.2 

Tenoning aachinoo 22 1.0 

Hortioing machines 17 0.8 

La tho• 13 o.6 
Croovlng •~chlnea 12 0.5 

Jot apecified (470) and others (1) 471 ·21.} 
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Table 7 provides details on work accidents in the wood industries of the 

Federal Rep~hlic of Germany. Because of a diffepent system of classification, 

these figures are aot quite comparable with the ones discussed above. 

In the Federal Republic of Germany industrial and artisanal processi~g 

share about a quarter of the work accidents each, a third quarter be:ng 

classified under transport which thus constitutes another princi~al source of 

accidents (table 7a). 

Among the principal agents of accidents, woodworking machines amount to 

about one third and vehicles as well as hand tools, scaffolding and joining 

elements to almost one fifth each (table 7b). 

As in the United Kingdom, the list of machine types involved in accidents 

is ~2aded by circular saws in almost one third of the cnses, but the further 

order is somewhat different which may in part be explained by different 

groupings (table 7c). In table 7d the results of an interesting study Dre 

summarised in which accident frequency and compensation was related to the 

ho~rs of operation of different machine types. Within this context, surface 

planing machines are most frequently involved in accidents, followed by 

different types of circular saws, but compensation costs were highest by 

roller-type coating machines, followed by pendulum circular saws. 

Although rnuch attention needs to be focused on occupational injuries 

caused by woodworking machines, one should not overlook the fact that a large 

part of the serious injuries is related to other sources of accidents, as can 

be seen from table 7e, providing data on 192 fatalities. Falls at lower level 

and falling objects are the cause of approximately SO per cent of all 

fatalities. Fork lift trucks are as frequent in causing fatalities as other 

means of transport and these two groups each are only slightly exceeded by 

woodworking machines. Fire and explosic,;, suffocation in silos and 

eler.tricity are also more frequently provoking serious accidents whereas they 

play only a minor role in respect of overall accident frequency as will be 

seen below. 

-1 
I 
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Table 7: Detailed rlassification of work accidents in the wood 
industr~es, Fede~al Republic of Germany 

. 

{a) Di6tri~uti~n or eceidcnts accordi~ 
•o!!]!'.o: area, J!lAl 

Tranoport Indu11trial 
proce6sing 

Artieanal 
processing 

{b) Distribution of accidents •~cording to 
principal agent involved, 1981 

lood•o rlt ing 
aachinEa 

Vehicles, 
transport 

Ha• 
aateriala 

inis tall a tiona 

18.~ 18. 7" 
(c) Distribution of accidents caused by 

wood•orltir.g cachinea ~d for~-lift truc':.!!i_ 
~ 

Circular Mouldir.g Planing Turning Sanding 

•••• macbinea •&chine a and aaebinea 
boring 
aaeh ir.es 

J6:~ 12.9~ 12. 7'/o 10.~ 9.l.s 

(d) Reaultft of a study on number or accidents 
and accident coQ~~nsation per 1,000,000 
hours of machine operation, 1977 

Machine lucber of Accident 
tn• re;iorted compen!I~-

accident• tion par 
par 1,000,000 
1,000,000 hours of 
hour-a or operation 
02eration USS 

Surface planing machine• 56.0 9.eo 

"ulti-blade circular •••• 39.J ll.08 

:1rcular bench •••• J8.2 15.04 

Panduk11 circular •••11 30.4 30.44 
louting machine~ 24.6 10.96 

land aa•ing aachlnea 19. 5 5. 56 

Kulti-aid• mouldin& 
aachinea 15.2 5.24 

Yertiele fraae •••ing 
aac:bina 14.5 9.80 

loller-type .~oating 

aachin•• n.5 49.12 

!drilll circ"Y!~.r aawlng 
aachin•• 13.2 14.48 

Construction 
aite, 
scaffolding 

10. 7,:. 

Hand tools, 
acaffolding, 
Joining 
elements 

18. 7" 

Band Edr• 
•a• ban.Jing 
ucbinea aacbinas 

4.7" J.l" 

Pri•ar7 
transfor­
a&tion 

Lifting and 
ataclcin& 
i•pleaenta 

Fork: Chipping, 
lift apli ttin«, 
truclca peelill6 

a&ebines 

··~ 2.9" 

Otbera 

Otbera 

Veneer 
and 
plywood 
machine a 

(e) Causes of fatal wor~ accidents in t~~ 
wood•orlti!!tj industries, 1975-1991 

Cauaa JuaMr " 
Palla at loll'er lewal 61 n.8 

Pallinc objects 41 21.J 

Woodwo1lting 11&chi~•• 19 10.0 

Pork lift truck• 17 e.9 

Other •••n• oC tranaport l't 8.9 

Fire, axploaioa 12 6.2 

Suttoca tion i.-_ ... i-.,llf 8 4.1 

llactrici~7 6 3.1 

Others 11 5,7 

Total 192 100 
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Table 8 gives 3n example of the combination between main event and 

principal agency in occupatio~al accidents in Swedis~ sr-wmills. In this table 

one can check, fer instance, where falls occur most frequently (162 out of 

354 cases in relation to structural parts of houses, vehicles, interiors and 

scaffolding) or where over-exertion is concentrated (110 out of 204 cases in 

handling of materials, etc). Combined classifications of this and uther types 

are an invaluable aid for the establishment of Accident prevention pr0grauanes. 

Table 8 also shows that the total numbers of accidents cau~t~ by 

electricity, fire, explosion or contact with chemicals and exposure to cold or 

heat amount to only 1 per cent. 

Thanks to sampling techniques the Philippines have been able to provide 

rather detailed and up-to-date information on occupational injuries in the 

wood ~roducts industries which offer an interesting example for other 

developing countries. The procedures u&ed follow largely the American 

Standard Method of Recording Basic Facts Relating to the Nature and Occurence 

of Work Accidents. Some of the data compiled have heen condensed in tables 9 

and 10. 

In about one third of the cases the agencies causing the injury 

(table 9a) are machines and vehicles, followed by hand tool~ in a little less 

than lO per cent of the ~ases. From the machine types listed (veneer 

clippers, glue spr~ad'-rs, dryers) it can be concluded that veneer and plywood 

plants occupy a ~!ominent place among the industries covered (15 enterprises 

~ith an average of 1,391 employees). 

In tables 9b and 9c the occ~pational injuries are classified in rLspect 

of unsafe mecha~ical or physical condition and unsafe acts as a direct pointer 

f~r rectifying measures. It is significant :o note that only 30 per cent of 

all reported injuries were free from unsafe mechanical and physical conditions 

and only 15 per cent were free from unsafe acts. This clearly shows that 

there must be a large margin for improvements. 

--1 
l 
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Table 8: Main event and principal agency in occupational accidents 
in sawmills, Sweden, 1981 

Principal agency 

l -., 
0 .... 
D ..... 

m I ..:: ... "' .. .. .. 
c c Ill > II 

• .. - as ... . ... 
B m ..i:: "' -o .... 
::s ::s as .. , ... c 

"' ... ... i:i. .. • GI ::s ... "' 0 Cl ., 
Ill "' c • GI ::t . c 

Main event c Ill c 0 0 It) 0 .... p. .. .... "' ..i:: c .... 
i:i. II ..c: ... c .... ... .. Ill • 0 c: "' .... "" 0 

Ill c cS • ::s IQ 0 ..... ::s 
II li!I .... s s .... "' 0 "' c c -.s: "' GI ., .... ... 
.... .... 0 .. .... .. c +> ... Cl 

.s: ... Ill II ::s m,... .. " c 
0 .... s GI er r:i. as aS 0 0 
cl ... .... c • B+' p. Ill 0 0 

s c ..... Ill) .... ::s c: ... .. c .s:: ..... r:i. 0 .... . .. ., 
'O B .... 0 as 0 d Ill II 

..... r:i. "'H ll ~ Ill 0 i h h ..... .. ...... 0 0 • "' B II .... ::t 0 Ill Ill) 

..c: ::s .... >. ..... 0 Q "' "' llO 
....... .... c 

, . er cS GI 0 .. "'0 ... • c 0 h "' .... 
'1:1. > > .... '1:1 't:I Cl .... 0 ..... .... ::> GI a> .lol 
c GI C ..c: o~ ..c: > GI .... r:i. ..... ... 0 

., "' ..... 0 a> 0 11.· ... . ..... 2·;;. ... i:: 11 ., 
CQ 0 ~ 0 > !ii:~ O't:I tal fl) ... ::c i:i. 

Electrical accident 1 

Fire, explosion, blast 1 1 1 3 

Contact with cheinicals 

Contact with cold or 
beat 10 1 4 5 

Pall of person 9 20 33 1 2 162 105 

Step on uneven surface, 
misstep, step on nail 1 1 79 21 

Blow, press, cutting, 
etc. against stationary 6 1 ... 10 45 2 3 5 43 60 
object 

Struck by !lying or 
falling object 37 41 9 55 11 1 2 ,2 85 

Other contact with 
object, machine etc. 
in motion 44 96 28 219 10 2 -'4 :s 5 

Over-exertion of body 10 2 8 1 3 8 110 

Pressing, cuttinc, 
etc. by hand-held 
object, etc. 62 16 6 27 5 1 2 14 110 

Others 2 4 2 2 2 12 32 

Total 181 195 64 354 32 8 18 350 553 

I 
I 

1-

' ..... 
as 
0 .... 
ta 
0 ..... 
0 ... 
,Q 

.. 
..... 
II 
0 Cl 
.... c 
ll 0 » Cl) 

.s:"' 
r:i. • 

p. .. 
..... .. 
II I!) 

0 h II 
.... 0 "' ..... 
B +' Ill as 
• 0 ..c: ... 
..c: Cll ... 0 
tJ .... 0 E-< 

1 

6 

3 1 10 

1 2 23 

3 13 354 

l 2 105 

2 15 208 

7 45 325 

15 4 487 

62 204 

2 1 246 

4 35 95 

36 176 1991 
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Table 9: Detailed classification of ~ork injuri~s in the wood 
products industry, Pi1ilippines, 1981 

Reporting e11t.abl1eh111ent:i 1 15, number or •orkerc in·,olved: 19. 788, ell!plo:ree-houre worked 1 

47,491,2on, nu~ber of diaablin~ injuriesz 795 (includi114r 7 !atalitie11). 

(a) £tency or injury 

Trees, logs, lumber 
ftachine111 aaws 

Band tools 
Vehicles 
Jails 

veneer clippers 
glue 11preader11 
dryers 
others 
Total 

ConTeyors 
Hoisting apparatua 
Workin~ aurfaces 
Cheaicala 
Dunt 
Bot 11ubetancea 
Other& or not classifiable 

Total 

(b) Uns•fe aecbanical or ohysical condition 
leading to injury 

Iaproperl:r guarded aeer.ciea 
inadequatel:r guarded 
unguarded 
Total 

Bazardoua arra114rement 
unaare processea 
11J1aarel7 etored tools, eateriala, etc. 
othera 
Total 

:Detecta or acenciea 
sharp-edged 
3lipper:r 
decaged, aced, ~orn 
other• 
Tota! 

Other unsafe eechanical or ph7aical condition 
ilo unsafe eecbanical and pb7eical condition 
lot claa1irtable 

Total 

(c) Vneare act leading to inJurz 

Veinc uaea(e equipment, hand• instead or equipeent 
or uaing equipeent unaarel 
Vneate load1ac, placing, aixing, combining 
Jailinc to uae sate attire (.ioggle1, gJovee, eaake, 
ahoee, etc.) 
fakinc un1a!e position or poeture 
Operatinc •itbout authorit7, failure to secure or 
••l'll 
Operatia« or working at ua1afe speed 
other uneaCe-acta 
lo unsafe act• 
lot claaai!iable 

Total 

39 
36 
10 
9 

80 

124 
U9 

" 21 
15 
44 . 

190 

174 
70 
59 
50 
39 
25 
17 
12 

6 
6 

151 

799 

148 

113 
48 

240 
1 

799 

~ 

289 
86 

64 
60 

H 
22 

115 
120 

6 

799 

2:5.0 

21.8 
A.7 
7.4 
6.~ 
4.9 
J. l 
2.1 
1.5 
0.8 
0.8 

18.9 

100 

14.2 
6.0 

:50.0 
0.9 

100 

~ 

36.2 
10.8 

8.0 
7.5 

4.6 
2.8 

14.4 
15.0 
0.1 

100 

I 
I 
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Table 10 includes information on the nature of injuries and parts of the 

body, compiled from the Ph~lippine statistics on the wood products industry. 

Tile predominant features are open wounds on fingers and hands, feet and head 

which probably in6icute that there js a great need to improve the use of 

personal protective eauipment and proper work clothing. 

1.3 Occupational dis~ases 

A distinction is made between occupational injuries resulting from work 

accidents and occupational diseases. Ho~ever, a formal international 

definition of o~cupational diseases does not exist because there are sometimes 

borderline cases between the two groups and, furthermore, national 

distinctions a~e based on different regulations for insurance and compensation. 

~ereas the accident is the result of a sudden and unforeseen event 

occurring at a definite point in time, the occupational disease is the r~sult 

of repeated or continuous action caused bJ exposure to environmental factors 

associated with employment which become apparent after a certain period of 

time. 

In 1 925 the ILO established, for the first time, a list of occupational 

diseases within its Convention No 18 concerning Workmen's Compensation for 

Occupational Diseases, which was subsequently revised in 1934 and 1964 and 

amended in 1980. Tile latest version of this list comprises 24 different 

oc~upational diseases. National legislation has been guided by this 

standard. Some industrialised countries exceed it but very few of the 

developing countries have been able to meet the requirements of this standard. 

During the past decade the knowledge of occupational diseasea in the wood 

industries has been largely increased through medical research. TI-is is 

r~flected, among other things, in ILO's CIS abstracts issued during the period 

from 1973 to 1983. Of approximately 200 abstracts dealing with occupational 

safety and health problems in the wood industries about half concern 

occupational diseases. Compared with injuries from work accidents, 

occupational diseases occur much less frequently but they are usually more 

serious ~s can be seen from the extracts of statistical information discussed 

below which originat~s exclusively from industrialised countries. 

I 
l 



Table 10: 

H.TUllE OF INJURY 

1LL IIJURIES 

(percent) 

Lacerations 

lrui•••· hematoma 

Strain•, aprain.J 

•J:D• 
Cra:ahing injuries 

l'ractur•a 
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Distribution of work injuries, according to nature of 
injury and part of body, in the wood products 
industries, Philippines, 1981 

PARTS OF THE BODY 

f. IO. Efes .Head "Back Trunk !1'1118 Hands· Fingers Legs 

789 l~ 102 19 27 54 6ij 267 47 

100.0 4.2 12.9 2.4 3.4 6.8 8.4 33.8 6.0 

52.4 414 68 } 18 44 164 25 

29.4 2}2 29 6 l} 20 15 72 16 

5.2 41 1 9 5 9 2 5 2 

2. I 19 l l 2 5 } 2 } 

'J.3 26 2 l 14 l 

1.8 14 l 2 l 5 

Iaduatrial diseases 1.3 10 9 

· Aaput&tion 0.4 ' 3 

llectric ahock 0.1 1 l 

lot claaaifiable 3.7 29 24 2 1 2 

I 
I 

!lot 
Feet Toes classi-

fiable 

114 44 16 

14. 5 • 5.6 2.0 

74 14 4 

32 20 9 

5 2 1 

2 

8 

1 1 

1 
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Corresponding data concerning the wood industries of deveioping cour.tries 

have not yet become availablP. 

In table 11 data on ~ork accidents and occupational diseases in Canada 

(Quebec) are compared between the wood and furniture industries and all 

activities. The totai number of occupational disease corresponds t0 only 

7..1 of the total number of work accidents f•lr all activities and to 

1.1. per cent of the total number of work accidents in the wood and furniture 

industries. T~e frequency of occupational diseases thus appears less 

pronounced in the wood and furniture industries than on the average of all 

activities. The principal occupational diseases were hearing impairment 

caused b~ noise, dermatrsis, musculoskeletal diseases, poisoning and 

respiratory allergies. Hearing im~dirment and respiratory allergies occured 

proportionally more frequently in the wood and furniture industries than for 

the average of all activities. 

In table 12 information on occupational diseases in the wood industries 

of the Federal Republic of Germany has b2en compiled. The overall situation 

re~sembles that of Canada (Q~~be~) discussed above. Occupational diseases 

accou1.t for 1.1 per cent if compared with the number of work accidents and are 

less frequent th~n for the average of all activjties. Furthermore, it can be 

seeu that in the wood industries the proportion of the more serious cases 

leading to permanent incapacity for work of 20 per cent and more amounts to 

4.3 per cent af the occupational diseases (table 12a). Another interesting 

feature is the trend of frequency of occvpational diseases between 1950 and 

1980, which shows a considerable reduction for all &ctivities· vis-1-vis a 

steep increase in the wood industries (table 12b). 

The principal occupational diseases in the wood industries of the Federal 

Republic of Germany are shown in table 13 which reveals that hearing 

impairment ranks first, followed by skin diseases, occupational asthma and 

inflamation o~ tendons of the hand. Th~ steep increase in occupational 

diseases in the wood industri~s over the past decade was mainly due to hearing 

impairment caused by noiee. 
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occupational diseases, Canada Quebec 1978 

1) Total nul'lber of 
wo!'k accidents 

2) Total number of 
occupational 
diseases 

3) 2) in % of 1) 

4) Heavy impairment 
caused by noise 

5) 4) in % of 2) 

6) Dermatosis 

7) 6) in % of 2) 

8) Musculoskeletal 
diseases 

9) 8) i::l % of 2) 

10) Poisoning 

11) 10) in % of 2) 

12) Respiratory 

13) 12) in % of 2) 

14) Others 

15) 12) in % of 2) 

Wood 
industry 

8, 777 

105 

51 

20 

9 

10 

5 

10 

Furniture 
indi...~try 

4,086 

36 

10 

8 

8 

3 

0 

7 

Total c-f wood 
and furniture 
ind11stries 

12,863 

141 

1.1 

61 

4'.I. 3 

28 

19.9 

17 

12.l 

13 

9.2 

5 

3.5 

17 

l2 .o 

All 
activites 

299,085 

6,127 

2.1 

1,691 

27. '2. 

1,170 

18.e 

632 

10.2 

840 

13.5 

44 

0.7 

1,R40 

29.6 
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Table 12 Occupational diseases in the wood industries, 
Federal ReiJu!>lic of Germany 

a) Comparison of work accidents and occupational diseases between ail 
activities and wood industries, 198G. 

industries 

1) Total number of reported 
work accidents 

2) Total number of reported 
occupational diseases 

3) 2) in % of 1) 

4) Total number of work accidents 
leading to permanent incapacity 

1) All activities 

1 54! 214 

45 114 

2.~ 

of 20% or more which have been 40 051 
~ompensated for the first time 

5) 4) in % of 1) 2.6 

6) Total number of work accidents 
leading to permanent incapacity 
of 20% or more which have been 5 613 
compensated for the first time 

7) 6) in % of 2) 12.4 

2) Wood 

79 022 

865 

1.1 

l 847 

4.3 

80 

9.2 

b) Comea:i~on of trend of frequency of occupational diseases between all 
act1v1t1es and wood industries, 1950 - 1980. 

All activities 

Wood industries 

Number of occupational diseases per 1 000 fully 
employed persons leading to permanent incafacity of 20% 
or more which have been compensated for the fir&t time 

1950 1960 1970 1980 

8.7 4.2 2.3 2.8 

0.2 0.3 0.6 1.5 

-=ii 
I 
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Table 12 Continued 

c) Principal occupational diseases in the wood industries, 
Federal Republic of Germany, 1981 

Reported cases Cl'ses leading to 
permanent incapacity of 
20% and more which have 
been compensat~d fo·c 

the first time 

number % number % 

Hearing impai>:ment, caused by 682 62.8 86 78.2 
noise 

Skin diseases 207 19 .1 13 11.8 

Occupational asthma 81 7.5 8 7.3 

Inflammation of tendons of hand 39 3.6 0 0 

Others 76 7 .o 3 2.7 

Total 1085 100 llO 100 
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In Switzeriand, during the period from 19/j to l~// 1 ot the total ot work 

accidents and occupational disease& the latter account for 1.7 per cent of the 

~eported cases, foT 2.8 per cent of the cases leading to permanent incapcity 

and for 6.4 per cent of the total of compensation paid. When comparing the 

number of cases of occupational diseases for 10 000 insured persons for the 

two five-year p~riods 1968/72 and 1973!77 for all activities, thP figure went 

down from 27.2 to 22.5 whereas for the wood industries it rose fro~ 11.1 to 

13.5 per cent. This trend is similar to that of the Federal Republic of 

Germany although less pronounced. 

In th~ United Kingdom during the period from 1974 to 1979, 1 102 cases of 

occupational diseases were reported in the wood and furniture industries of 

which 559 were classified under non infective dermatitis, 422 under 

inflanwnation of tendons of hand, 97 under beat hand, beat knee or beat elbow 

and 24 under other prescribed diseases. i'his is a somewhat different 

distribution than in Canada (Quebec) and the Federal Republic of Germany to be 

explained mainly as a result of different regulations for reporting 

occupational diseases. 

The same can be said of French national statistics which distinguish not 

less than 70 different causes of recognised occupational diseases and which 

provide an example of the variety of health hazards in the wood industries 

caused particularly by toxic substances. 

The most freauent cause of occupational disease in the French wood 

industries is toxic wood in 19 out of 83 cases. However, toxic wood caused an 

additional 33 cases of occupational diseases in other industries, of which 32 

in the building industry (which incidentally shows that carpentry and joinery 

are classified there). Looking back over the last decade the total number of 

cases of occupational diseases caused by tox~c wood developed as follows: 

1971 - 26, 1~72 - 30, 1973 - 39, 1974 - 41-, 1975 - 39, 1976 - 32, 1977 - 38, 

1978 - 50, 1979 - 45, 1980 - 52. This gradual increase posRibly reflects 

among other things, a greater awareness of the dangers of toxic woods and 

increasing medical expertise in its diagnosis as a cause of an occupational 

di seas~. 

I 

I 
I 
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From the discussion of statistical findings, ir ~an be concluded that in 

the industrialised countries occupational diseases in the wood industries are 

of growing concern. Glues, paints and chemicals used for wood preservation 

have been fo~ many years and continue to he a major hazard. During the past 

decade dust of toxic wood and noise leading to occupational diseases have made 

an additional impact. Most of these problems have not yet become apparent in 

developing countries where, up until now, the resources available are 

concentrated on improving ~he general health situation and where the long-term 

exposure of workers to a harmful working environment is less frequent. This 

should, however, not be a reason for overlooking the need for preventive 

measures especially with regards to newly created larg~r sized industrial 

establishments, offering great numbers of permanent jobs. 

2. Practical problems and solutions 

2.1 Safety problems 

In the industrialised countries a large number of different machines are 

used for sawmilling, manufacture of wood panels, carpentry and joinery and for 

furniture making. Technology is rapiclly advancing, requiring continuous 

efforts to keep in line with safety requirements. In the developing countries 

the same advanced technology is applied in large-scale enterprises such as the 

wood panel industry. However, in sawmilling a considerable number of simple 

small mills equipped with circular saws, band saws and even pit saws exist 

side by side with sophisticated modern mills. The bulk of furniture is still 

made by artisans working with a few basic hand tools. The complexity of this 

situation does not permit a detailed discussion of safety problems in the 

context of this paper. For this reason, the emphasis will be put on some 

selected common areas where safety problems are particularly important. 

2.1.l Plant layout, mat~rials handling and housekeeping 

As can be seen from the statistics, a large proportion of accidents are 

caused by "falls", "stepping or striking against", "struck by falling objects" 

and "handling gooJs". Among the different work phases transport is 

particularly accident prone. 
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Table 13 Occupational diseases 1n the wood industries, 
France, 1980 

Type o~ occupational disease Numi>f!r of cases 

Diseases caused by toxic wood 19 

Health damage due to organic isocyanats 13 

Skin diseases due to epoxy resins 9 

Ulcers caused by formaldehyde and its polymers 7 

Lead poisoning 6 

Benzene intoxication 5 

Intoxication due to ethylene chlorinated derivatives 5 

Contact dermatitis 4 

Asbestos-related diseases 3 

Intoxication by pentachlorphenol 2 

Hearing impairment caused by noise 2 

Ulcers caused by chromic acid 1 

Health damage due to aromatic amines 1 

Silicosis 1 

Ski11 diseases due to lubricants 

Health damade due to nickle oxydes and salts 1 

Beat knee 1 

Intoxication due to hexane 1 

Occupational asthma l 

Total 83 
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To keep hazards in materials transport and handling under control 

reouires, more than anything else, a proper layout of work and storage places, 

a well-desigoed succession of work operations and work flow and the 

maintenance of an adequate standard of order and cleanliness. Where such 

conditions exist there will not only be low rates of accidents but &lso a high 

level of productivity. 

Materials transport and handling tends to he a problem, especially when 

smaller enterprises are gradually expanding and ~en space is limited. It is 

most important to ensure that there is enough space for workers and for 

vehicles to move freely. 11\is may call for opting for a new working site 

rather than continuing under hazardous conditions on the old one. 

Flooring should ~e even, non-slippery and free from obstacles. Offcuts, 

shavings and sawdust m~st be cleared away regularly. Ladders, stairways, 

railings and working plaLforms must be kept in adeouate condition to avoid 

falls to a lower level which may result in severe injuries. 

'...'here plant layout is insufficient it is often possible, thro~gh simple 

adjustments, to remove •afety hazards. Good housekeeping requires little 

extra time but will save a lot of unproductive delays. To comply with such 

basic safety demands few, if anv, special investments are uecessary. However, 

managers and supervisors must be safety-concious and play an active role ln 

the instruction and motivation of workers. A large number of accidents, 

including fatalities, can thus be avoided. 

W\·en establishing new wood-industries, especially larger industrial 

complexes, plant lay-out should be carefu~ly studied and adapted to local 

conditions and requireme~1ts instead of rely~ng blindly on standard blue-prints 

for key-turn factories. 

No matter whether working in a smali ~r big woodworking plant a 

considerable amount of time and effort 18 spent on moving and storing bulky 

and heavy matet·ial. Unloading, sorting an,~ storage of logs, handling of sawn 

wood, of finished products or of waste requires just as much care and proper 

equipment when done manually or mechanically. Unless tools, equipment and 

machines for transport such a~ turning hooks, levers, simple carts, lorri;s, 

-, 
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forklift trucks, cranes, chain conveyers ana rail ayotem& arc nvt in 

adeouate condition and handled skilfully a great d~al of trouble can be 

expected as regard~ both maintaining reasonable standards of productivity and 

safety. 

2. l. 2 Woodworking 111achine1 

General considerations 

Woodworking machines ,~nera)~y spe&King are one of the most dangerous 

type of machines used in indu!_.1:ry. Accident statistics from different 

industrialized countries ~h"'~ Quite clearly that inspite of the increasing 

variety of special machines the majority of injuries caused by woodworking 

machines concerns a few basic machines, namely circular saws, planers and 

spindle moulders. To this aay be added, especially under conditions of 

developiug countries, band saws and chain saws. 

All machines must be provided with adeQuate guarding of moving or 

projecting parts. According to ILO Convention No 119 and Recommendation No 118 

on the Guarding of ~ac~inery the manufacturer, vendor or the person letting 

out a machine on hire shall ensu1e that dangerous parts of machines are fitted 

with appropri~te guards, the employer shall make sure that machines are used 

in that condition and wo~kers shall not be permitted to operate machines which 

are not properly g1 arded. Futhermore measures shall be taken to enforce these 

provisions. 

In the cane of developing countries care must be taken that llldchines 

supplied from industrialized countries are equipped with guards accoriug to 

the safety standards of the country of origin. Tenders for new machines should 

specify that dangerous machine parts mu~t Le adequately guaLded. Several 

developing countrieB are themselves 1111nufacturing woodworking machines. They 

must mak~ sure that saf~ty require.ent• are fully considered already at the 

desi~n stage and that new machines are tested in respect of safety ~y a 

crnnpetent authcrity b~fore being r~leased for commercial production. 

Machine guarding is of the greatest importance in relation to saws and 

cu~ter heads which additionally must always be kept sharp, 1m1st be firmly 

fixed and must run at the prescribed speed. 
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When working with circular saws accidents are frequently caused due to 

c~ntact between the hand and the saw and because of kick-back of wood 

resul~ing in bruises, scratches, penetration of splinters, cuts and 

amputations. The operation of circular saws witho~t proper guarding inevitably 

leads, in the course of time, to serious accidents. 

Circular saws used for rip sawing (length sawing) must be fitted with 

adjustable hood guards covering as much as possible of the saw bladP. above the 

table and additional guards ~overing the saw blade below the table to prevent 

accidental touching of the saw. To avoid kick-back circular savs must 

furthermore be fitted with adjustable riving knives the height and thickness 

of which as well as their distance from the saw blade must correspond to 

narrowly defined limits. The guide fence must be parallel with the aaw blade. 

Ja11D11ing of wood between the saw blade and the guide fence can be prevented by 

an adjustable intermediate guide fence. A further means of protection are 

push sticks. Correctly applying all these protective implements obviously 

requires a skilled and adequately instructed operator. 

A lar~e va~iety of circular saws are used for cross-cutting. Pendulum 

saws mounted above the saw bench are the most c011D11on type. They must be 

equipped with a self-adjusting guard covering the saw blade, a counterweight 

that returns the saw after cross-cutting to a safe position behind the guide 

fence, a device limiting the travel of the saw beyond the saw bench and a 

start and stop switch within easy reach of the operator. The saw should be 

operated from the side. 

Band saws 

Bench-type band saws are commonly used by cabinet makers. In some 

developing countries they are also employed for breaking down small size and 

short logs. Such saws require complete guar.ding of the upper and lower band 

w~eel. Additionally an adjustable top guide is needed which can be lowered to 

the height of the timber to be cut. A brake should be available to stop the 

saw blade after switching off power. Saw blades must frequently be checked for 

defects such as cracks or inade~uate joints. 

I 
I 
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Chain saws 

Different types of chain saws are available for cutting wood. The mcst 

widely spread ones are petrol-driven portable chain saws operated by one man. 

Although primarily used in logging they are also frequently employed in wood 

industries as a helping tool for instan:e for cross-cutting trees on log 

yards. In 1978 the ILO published a CoJe of Practice on Safe design and use of 

chain saws which specifics the essential safety requirements for such 

machines. These include a front hannle guard with chain brake to protect the 

hand and stop the chain during kick-back, a chain catcher to catch the chain 

if it breaks, a rear handle guard, a throttle control lock out to prevent the 

saw chain from starting to move unexpectedly, anti-vibration devices and a 

guide bar cover. Chain saws should not be used unless th~y fullfil these 

requirements. 

Planers 

Among the different planing machines hand-fed surface planers are the 

most dangerous and prohably the most widely used ones in developing countries. 

They should be fitted with securely fixed cylindrical cutters. To prevent 

contact with the hand the cutter block must be guarded by an adjustable 

bridge-type guard. Various designs are in use. Particularly handy are 

telescopic guides which provide protection on both sides of the fence guide. 

Thicknessers have the advantage that the cutter block can be completely 

enclosed which also facilitates collection of dust and shavings. Wood passes 

below the cutter block and is fed by powered rollers, which should be released 

automatically in the case of jam. As a protection against kick-back a 

sectionalized system of rollers or teeth should reach over the whole in-feed 

side. 

Spindle moulders 

Spindle moulders are used to shape wood edges according to many different 

p~tterns of design. Special care is required to avoid contact with the high 

speed working tool particularly under conditions which do not allow to guard 

the cutter completely. 
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The cutter should be surrounded by an enclosure which should prefer~bl; 

be combined with an exhaust ventilation system for ~ood dust, chips and 

shavings. If the wood is passed along a straight fence guide mechanical 

devices should be fitted to hold it down on the table and against the blader 

while at the same time providing protection against kick-bl'ck. Jigs sh2ll ~·e 

~mployed when the use of such hold-down devices is not applicable as in the 

case of irregularly shaped work pieces. Jigs may also serve as a template for 

the finished product. After cutting off power spindle mo~lders should be 

stopped by a brake. 

Other wood-working machines 

There exist many further types of wood uorking machines than the ones 

dealt with which are needed for sawing, debarking, splitting, chipping, 

steaming, drying, boring, turning, bending, bonding, pressing, sanding, 

coating, nailing etc. Detailed safety instructions and regulations have been 

issued by manufacturers and competent national authorities in technologically 

advanced countries on the installation and operation of such machines which 

should under all circumstances the observed when introducing them in 

developing countries. 

However, the greatest impact on improving the prevailing safety situation 

will doubtlessly be made when £::nsuring that the more widely used basic 

machines correspond as closely as possible to the safety requirements which 

have been discussed above. 

2.1.3 Other safety problems 

Fire 

In all wood and wood-processing industries fire ~s an ever-prevailing 

potential danger when wood waste is accumulating and when large quantitities 

of wood materi9ls and products are stored. Fire not only endagers hum.in lives 

but also destroys industrial premises and may deprive workers of their job for 

long periods of time. More than most other industries the wood and 

wood-processing industries must therefore be concerned about minimising the 

fire risk and being well ?repared to efficiently suppress fire outbreaks. 

I 
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The swcll~r the ~ccrl p~rti~!~~ ~r~ ~hP. higher the fire risk. Wood dust, 

shavings and chips are particularly hazardous materials. If wood dust 

accumulates on engines and impaires their cooling system, there may be a fire 

risk d11e to overheating. Furthermore, sawdust, shavings, etc. tend to 

self-ignite due to internal heating. Regular disposal of wood waste is, for 

these reasons, of crucial importance as ~re precautions ar.d restrictions 

concerning the use of open fire, welding equipment, smoking, handling of 

highly inflammable chemicals, etc. 

Fire fighting equipment must be kPpt ready for use in convenient places 

and workers should know how to handle it in case of fire alarm. Periodic 

checks of equipment, re~ponsibilities of employee~ in fire fighting and 

co-operation with outside fire brigades must be clearly settled. Small work 

shops may just keep sand and water in accessihle places, whereas larger ones 

may require motor pumps, chemical fire extinguishers and a specially trained 

internal fire fighting crew. 

Electrical shock 

Faulty electrical equipment may provoke electrical shock of workers, 

fires or explosions, all of which have s~v~re consequences for the worker and 

the enterprise. 

Electrically powered woodworking machines must therefore comply with 

prevailing national standards. Installation and repair must be done by 

qualified electricians. Wiring and cables should never be allowed to be worn. 

Special attention is required in the case of portable electrical machines 

such as drills, saws and sanders. They must be properly earthed. Cables 

should be placed in safe places e.g. by means of putting them between two 

boards or suspen~ing them over supports. 

Repairs and maintenance 

A considerable accident risk is involved in the repair and maintenance of 

machines if carried out by unqualified personnel and with unsuitable 

equipme~t. Knowledgeable operators, experienced mechanics and the 

I 
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availability of proper tools are the best means of protection against such 

risks which teni to be under-estimated. Before maintaining a machine, 

dismantling it and taking off guards, the power must be locked off and the 

danger of setting the machine accidentally into motion is thus excluded. 

A special problem consists of keeping saws and cutters sharp by means of 

machines equipped with grindstones. 11te hazards in this activity are caused 

by the handling of sharp tools, by filings flying off and by breaking 

grindstones. Screening of grindstones, the use of transport fra~es for 

circular saws anc the application of personal µrotective equipment such as 

goggles, aprons and gloves are the most imporcant precautions. 

2.2 Occupational health problems 

Having already dealt with occupational diseases in the wood and wood 

processing industries in the light of the available statistical evidence, in 

this chapter some condensed information is provided on the major occupational 

health hazards leading to occupational diseases. 

As has been explained, occupational diseases in the woodworking industry 

are becoming better knowr• because of the increasing interest of employers', 

and workers' organisations and of public authorities in the occupational 

health problems. More research is carried out on health risks due to the use 

of new chemicals for wood preservation and for surface finishing, and more 

epidemiological enquiries have put in evidence an increased exposure of 

woodworkers to certain diseases. Furthermore, resulting from the emission of 

high levels of noise and the production of large quantities of very fine wood 

dust, the occurance of health troubles has increased due to these physical 

causes. 

2.2.l Wood dust 

Dust is produced in working with wood particularly in furniture and 

cabinet making. Dust in high concentrations may impair the workers' health 

and furthermore may provoke exp!osions and increase the risk of fires. A 

distinction must be made between inert wood dust and dust from toxic wood. 

-, 
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Dust of inert wood may give rise to local skin irritation, mainly due to 

mechanical action, depending on the size and the characteristics of wood 

particles. ntis skin irritation is generally situated in skin folds where the 

dust may collect or where dust stained clothes may irritate the skin. Inert 

~ood dust may aiso contain free silica and represent, therefore, a risk of 

pneumoconiosis. For this reason the conce~tration of wood dust in the working 

environment should not exceed a given level. 

Certain varieties of wood, mainly tropical, are likely to induce 

biological reactions of various kinds, in particular on the exposed skin &nd 

mucosae. The first symptoms are primary irritating effects, including skin 

symptoms in persons working with green wood; in this case the resulting 

dermatitis is due to the direct action of the wood on the skin; conjunctiva! 

irritation may f0llow, with inflammation, intense watering of the eyes 

(lacrymation) and occasionally reactions in the eye tissue (keratitis). Wood 

dust may be inhaled and cause irritation of the mucosae 0f the upper 

respiratory tract, sometimes with such symptoms as sweatiPg, coughing or 

hoarseness. Allergic conditions may appear, such 3S skin disorders 

(dermatitis, eczema), and asthma. The skin lesions begin with irritation and 

eruptions on the skin of the hand and face, with severe itching. After a few 

days these eruptions may give way to the appearance of vesicules which crack 

and form crusts which often become infected. Repeated exposure may lead to a 

generalised allergic reaction, with lung symptoms such as feelings of 

bronchial constriction and asthma, sometimes associated with the skin 

cond1t1ons. 

A particular healtl1 hazard is that of nasal cancer among cabinet makers. 

In the furniture industry, wood is sanded down using belt, disc or orbital 

sanders. Titese operations give rise to large quantities of extremely fine 

wood dust which may prove to be particularly irritant to the respiratory 

trar.t. Recent epidemiological enquiries have shown a prevalence of nasal 

cancer in cabinet makers, which has been attributed to the inhaled wood dust. 

The symptoms due to wood and wood dust are generally related to the different 

types of work as explained in table 14. 
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Table 14 Clinical symptoms of exposures to toxic wood and wood 
dust in different branches of the wood industries 

Ocrupation 

Sawmills 

Wood panel 
industry 

Furniture 
manufacturing, 
wood processing, 
carpentry, et~ 

Clinical symptoms 

Primary skin lesions, skin 
allergy, asthma. 

Skin allergy, conjunc­
tivitis, irritation of 
11''1Cosae of upper 
respiratory tract, 
general symptomf' 

Irritation of mucosae 
of upper respiratory 
tract, conjunctivitis, 
skin allergy, asthma, 
nasal cancer 

Cause 

desidue of resin, sap 
and ether constituents 
of wood 

Wood constituents in 
dust and waste water, 
resin vapours, tanni~s, 
alkaloids, ouinones, 
terpenes, glycosides, 
saponins, etc 

Wood constituents, 
especially i~ wood 
dust, resins, tRnnins, 
alkaloids, 

-, 
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Regulations concerning exposure of ~orkers to dust ha~e been ad~pted in a 

number of countries. Table 15 contains threshold limit values which differ 

somewhat between indivicl•1al countries. the most coumon value for long-term 

exposure being 5 mg/m
3

• In British Columbia stricter standards have been 

established for allergenic workers (2.5 mg/rn
3

) than for non-allerge~ic 
3 

workers (5 mg/m for long-term exposure).In the Federal Republic of Germany 

wood dust is listed among the compounds which are justifiably suspected of 

having carcinogenic potential (Maximum Concentrations at the Workplace and 

Biological Toler~nce l'alues for Working Materials, 1982). 

To r~duce the ha7.ards involved in dust requires efficient systems of 

exhaust ventilation of woodworking machines and of dust collection. 

Especially in the smaller woodworking establishments of developing countries 

much mor~ attention must be paid to this problem. Personal respiratory 

eQuipment is needed if adequate dust control cannot be achieved by 

ventilation. Furthermore, pre-employment and periodic medical e~aminations 

ar~ important for workers exposed to dust. 

Table 16 contains a list of the principal tree species with t.oxic wood. 

It must be noted that there are undoubtedly a large number of lesser known 

t~opical trees which are also toxic. Attention should be paid to this 

potential hazard when introducing lesser-known woods on a larger scale in the 

national or international market. 

2.2.2 Chemicals 

A large number of harruful chemicals are used in wood preservation and 

processing. The ILO report on Occupational Safety, Health and Welfare in the 

Woodworking Industries, published in 1967, contains a detailed list of the 

nature of such chemicals, their application and their effect upon the worker's 

health. This list includes 48 chemicals used in timber treatment, 16 glues, 

11 varnishes, 11 binders, 27 solvents and diluents and 31 additives. In 1977 

the ILO published a tabular compilation of values of occupational exposure 

limits for airborne toxic substances from selected countries. Further 

relevant information is provi~ed in the IARC monograph no 25 on the Evaluation 

of the carcinogenic risk of chemh .. :~ls to humans in the wood, leather and 

Associated industries, (Lyon 1981), which contains a list of chemicals used in 

wood and associated industries including an evaluation of carcinogenicity. 

-1 
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Table 15 Regulations concerning exposure to wood dust 

Country 

Finland 

Federal Republic of 
Germany 

German Democratic 
Republic 

United Kingdom 

United States: 
Washington 

Oregon 

California 

Canada 
British Columbia 

Alberta 

India 

USSR 

Sweden 

Poland 

Yugoslavia 

Threshold 
Cm /m3) 

5 

10 

10 

5 

5 

10 

5 
10 

5 
10 

2.5 

5 

10 

15 

2 

4 

4 

10 

10 

limit value Cotmnents and reference 

Fine, inert dust 

Do~estic wood dust only 
(pine, oak, spruce, beech) 

Presently at 10 mg/m3 
moving towards 5 mg/m3 

Long-term exposure 
Short-term exposure 

Non-allergenic (Workers' 
Compensation Board, 1978) 
Long-term exposure 
Short-term exposure 

Allergenic (Workers' 
Compensation Board) 

All wood dust, long-term 
exposure 
All wood dust, short-term 
exposure 

Total 

Hore than 10% free silica 
(ILO 1974) 
Less than 10% free silica 
(ILO 1974) 

Containing no fr~e silica 

Total, containing no free 
silica 

Switzerland 2n Total 
8 Fine 

Source: Evaluation of the carcinogenic risk of chemicals to humans in the 
wood, leather and some associated industries. IARC Monographs 25, Lyon 1981. 
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T~hi~ 1~ Pr;n~ioal tree soecies vith toxic wood 

E<1tanical name 

Thuja standishii 
Distemonanthus 
benthamianus 
Dalbergia mela~oxylo~ 
Gonioma kamassi 
Thuja plicata 
Dalbergia retusa et spp. 
Brya ebenus 
Piptadeniastrum africanum 
Diospyros spp. 
Guarea thompsonii et spp. 
Tabehuia ipe et spp. 
Chlorophora excelsa 
Sandoricum indicum 
Khaya ivorensis et spp. 
Swietenia macrophylla et spp. 
Tie~hemella heckelii 
Mansonia altissima 
Triplochiton scleroxylon 
Nauclea trillesii 
Aspidos~erma peroba 
Paratecmr.a peroba 
Gonystylus bancanus 
Dalbergia spp. 
Machaerum spp. 
Chloroxylon swietenia 
Fagara flava et spp. 

SeQuoia sempervirena 
Dysoxylum muelleri 
Tectona grandi 
Frullania, etc 

Co11111on name Sy:nptoms (in brackets 
suspicion only) 

Dermatitis Mucosal General 
irrita- sympto~s 

tion 

Arbor vitae 
Ayan x 

Blackwood African X 
Boxwood, Knysna 
Ceder, Western red (X) 
Cocobolo X 
Cocus X 
Dahoma 
Ebony X 
Guarea 
Ipe (lapacho) X 
Iroko X 
Katon 
Mahogany, African X 
Mahogany, American X 
Hakor~ X 
Mansonia (X) 
Obeche (X) 
Opepe 
Peroba rosa 
Peroba white 
Ramin 
Rosewoods 

x 
x 
x 
x 
x 

Satinwood, Ceylon X 
Satinwood, West Indian X 
and African 
Sequoia 
Stavewood 
Teak X 
Liverworts and lichens X 
on bark 

x 

x 
x 

x 
x 
x 
x 

(X) 
x 

(X) 

x 
x 
x 
x 
x 
x 

x 
x 

x 

x 

x 

x 

x 

x 
x 

Source: Woods, B. and Calnan, C.D., Toxic Woods, British Journal of 
Dermatology, 1976, 94 (supplement 13, pages 1 -97) 
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While reference is being made for detailed study to the above sources of 

infonr.ation, some examples of occupational risks caused by those chemicals 

which are more connonly applied in the wood industries will be given below. 

Wood may be attacked by a variety of moulds and insects and various 

treatments may be employed to prevent such attacks for which a large variety 

of chemicals are used. Among these there are: tar, creosote, mineral oil, 

copper, mercury and chromium salts, arsenicals, various chlorophenols and 

their metal salts, chlorinated naphtalenes (aldrin and dieldrin), chlorinated 

methane and ethane derivatives, nitrocompounds, organic mercury compounds, 

epoxy resins, etc. The application of these prodccts may bP. made in different 

ways, according to the quality and the use of the wood and the depth to which 

the chemical will penetrate the wood, because the effectiveness of the 

protection will increase with the depth of the treatmen~. These substances 

may be applied by brushing or spraying, by iumersion with or without previous 

steaming, by osmosis and by i~jection. Th~ substances us~d for these 

treatments present a variety of health hazards ranging from skin irritations 

and irritation of mucosae of the ey~s and of the bronchial tree, to allergic 

reaction and severe poisoning. Therefore, every attention should be payed t~ 

avoid contact with them. In prectice, wood treatment is carried on at 

present, as far as possible, in enclosed systems, but P.ffective ventilation 

and the wearing of protective clothing, rubber boots, face shields, gloves, 

etc. is reco11111ended in order to avoid contamination in the way of leakage of 

vapours or mists, or spilling from defective enclosures. Risks of harmful 

exposures are obviously higher when treating timber, already used in the 

internal structure of buildings. Where recently treated wood is handled and 

put in operation there is a risk of inhalation of noxious dust and of skin 

contact with contaminated surfaces. 

Venee1·ing, plywood and particle board manufacturing has expanded 

considerably in recent years and so has the amount and variety of adhesives 

used in the bonding of wood panels. The two main groups of these are natural 

glues and artificial glues. Apart from casein glue, the natural glues are 

used less. The greatest use is made of synthetic adhesives such as those 

based on formaldehyde and the neoprene adhesives. Any of these synthetic 

glues may constitute a risk of skin disease or of systemic intoxication, in 

particular those which release free formaldehyde or organic solvents. 

I 
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Exposure to low atmospheric concentrations of formaldehyde causes irritations, 

espe~ially on the eyes and the upper respiratory tract. When the 

concentration exceeds 4 - 5 ppm, the d:scomfort increases rapidly with the 

appearance of difficulty in breathing, burning of the e7es, nose and trachea, 

intense watering of eyes and severe spa~modic coughing. Inhalation of high 

concentrations may be fatal. Direct conta~t with solutions or resins containg 

formaldehyde may give rise to inflannatory dermatitis. Repeated exposures may 

lead to allergic reactions, with the appearance of chronic eczema. 

Solvents of variou~ kinds are employed for glues, varnishes and paints 

used in the woodworking industry. Highly toxic sol7ents such as benzene, 

tetrachlorethane or carbon tetrachlorid~ are, at present, almost completely 

abandoned. Those more currently used are alcools, ethers, glycol derivatives, 

esters, chetones, turpentine. They have quite often an irritant effect on the 

mucous membrane and skin which may give rise to contact de:-u:atitis snd to 

localised skin alterations: the skin becomes cracked, chapped and vulnerable 

to other irritants and sen&iti~ers. Certain solvents ma} cause allergic 

reactions and eczem~tous skins lesion. 

Workers handling toxic chemicals in wood preservstion and processing should be 

well instructed about the hazards and the means of protection. Furthermore, 

they should be provided wit~ adeQuate washing facilities, specific 

decontaminants and anti-toxic emergency treatment facilities. Besides this, 

regular medical supervision of exposed workers is reqtlired. Continuing 

efforts are reQuired to substitute highly dangerous ch~micals by other less 

harmful ones. 

2.2.3 Bursitis (beat elbow, beat hand, beat knee) and 

tenosynovitis (inflammation cf tendons) 

Bursitis is an inflammatory conditio~ affecting in particular the elbow 

and knee joints. It is usually ca~a~d by repeated pressure or by repeated 

jolts to th~ joint in question. A particular torm is the bursitis of the 

shoulder effecting woodworkers as a result of carrying heavy 1U111ber or timbers. 
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Tenosynovitis is due to swelling of the tendon or the surrounding tissues 

due to rapid, repetitive movements. 11le most comnon fonn encountered in 

industry is a tenosnovitis of the hand, wrist or forearm, with important 

reduction of the mobility of the fingers and the hand, whose movements become 

very painful. The occurence of this disease is caused by unsuitable hand 

tools, pair.ful work posture, jerky work movements instead of smooth working 

action, intense repetitive work after a p~riod of rest, etc. 

Prevention of bursitis and tenosynovitis can be achieved to a large 

degree by ergonomic adjustments of tool~, improved design of machines and 

better working habits. 

2.2.4 Nois~ and vibration 

All woodworki~ag machinery with high-speed cutting tools, such as saws, 

planers, spindle-moulders, etc. produce a considerable amount of high-pitched 

noise. The intensity and the spectrum, of this noise vary from one machine to 

another, but in general, when several machines are in operation, the noise 

level of the working environment is considerably high. The level of noise may 

vary, due to the non-continuous operation ~r certain machines, for instance, 

the intake of waste in chippers, pneumatic transport systems, etc. 

Noise may have general and local effects on man. The general effects 

depend, in part on the individual degree of tolerance and may consist in 

~ervous fatigue, lovering of the level of attention, gastric troubles, etc. 

However, the most con.on and important consequence of a prolonged exposure to 

noise is hearing impairment. The raising of the level of excitement of the 

sensory cells in the inner ear, and therefore a certain degree of hearing 

loss, is reversible within a limited period of time and jnitially this 

impairment recovers after a few hours of removal from the noisy environment. 

This is true for a nuab~r of years, usually ten or more, depending on the 

type of exposure and the spectrum of the noise. The hearing capacity of the 

worker is normal in the morning and during the weekend, but on work days 

slightly impaired at night. After a certain number of years, however, the 

time of recovery progressively grows longer and finally the lesions of the 

sensory cells become permanent and the hearing loss is no longer reversible. 

The hearing impairment is particularly ~evere in the high~r frequency range of 
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~~~~~ i,~, hP~wPPn 3,000 and 6,000 Hz. The clinical characteristic of the 

occupational deafness is to be bilateral and to show in the audiogram a 

typical dip at the freauency of 4,000 Hz. Workers do not usually become aware 

of the progression of their deafness until the loss of hearing acuity reaches 

the spectrum of 500 to 2,000 Hz, which comprise the usual frequencies for 

verhal communciation. At that stage, the worker is frequently unable to 

distinguish certain consonants with high frequency components, such as 'f' or 

's', and may be unable to make out words even though the sound can be heard. 

The only effective pre\.ention of this occupational disease lies in 

reducing the noise level and :s therefore technical. It depends on the 

appropriate conception and design of 1118chinery, aa well as on regular 

maintenance. Cutting tools should be ekpt well sharpened and correctly 

balanced on their spindles and the machines should be fixed on a 

vibration-dampening base to minimise the amount of noise generated. Progress 

has been made in noise reduction by modifying cutting tools, by providing 

machines and machine tools with enclosures lined with sound-dampening 

material, by placing workers in noise-protected cabins and by the use of ear 

protectors. 

At present, in a number of countries, maximum permissible levels of noise 

have been established. The application of these rules requires the carrying 

out of regu1ar monitoring of the working environment with well calibrated 

noise level meters. Also, certain countries have prPscribed pre-employment 

and periodical medical examination for workers exposed to excessive noise, 

with audiometric testing and have recognised hearing impairme~t due to noisy 

working environment as a compensable occupational disease. 

Vibration transmitted to the hands and aru:3 or whole-body vibration may 

constitute another occupational health risk caused by machines. Prolonged 

exposure to vibration is tiring and may affect the nervous and the 

musculoskel~tal system. Generally speaking, in the wood industries vibration 

hazards do not appear to be pronounced. Within the statistical survey in part 

1.3 of this paper occupational injuries caused by vibration have only been 

observed in isolated cases. In special circumstar.ces vibration may reach 

dangerous levels resulting from defetiv~ machines or machine installation or 

from inadeauate maintenance. Special mention must be made of chain saws which 
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may cause the vihration induced wicn finger disease if uac<l iutcunivcly vvc~ 

longer periods of time without being fitted with effecti~e shock-absorbing 

handles. 'nte white finger disease is prevalent among loggering workers in cold 

climates and may only exc£ptionally occur in the wood industries. 

Further information on the protection of workers against noise and 

vibration in the working environment will be fobnd in a special ILO code of 

practice issued in 1977. 

2.3 Ergonomics 

Ergonomics comprises primarily the adaptation of the working environment 

to the physiological and psychologi~al capabilities of the worker and the 

prevention of stress and fatigue including health aspects of work 

organisation. 'nte aim of ergonomics is to maximise the productivity of the 

worker whilst at the same time protecting his safety and health, as well as 

providing for his satisfaction and fulfilment in performing the work in line 

with the economic resources available for achieving an appropriate job design. 

Ergonomic studies in the wood and wood-processing industries have been 

carried out during the past decade primarily in Sweden and Finland where 

technology is advanced and attention paid to working conditions is high. 

Surprisingly, these studies shoved that a large nU111her of workers complained 

of physically heavy work, of uncomfortable working postures of poor lighting 

and of an unfavourable working climate as regards cold in winter, heat in 

sU11111er and e>:cessive draught. In highly mechanised plants, short cycle tasks 

performed at paced tempo and high working speed created a considerable mental 

workload and social isolation, Shift work was another inconvenience. To this 

must be added complaints about noise, dust and fumes. For further information 

the proceedings of the IUFRO meeting on Ergonomics in Sawmills and Woodworking 

Industries may be consulted (published by Arbetarskyddstyrelse, Stockholm, 

1975). 

The studies indicated that the~e is ample scope for improvements and 

resulted in the discussion and implementation of practical measures to upgrade 

the working environ.ent consisting among other things of drawing up 

guide-lines for the design of a sawmill corresponding as closely as possible 
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to ergonomic reouireaents. Particul~r attention was paid to overcome mental 

stress and social isolation by completely restructuring the work organisation 

in order to make the job more meaningful and responsible. 'ntis can be 

~chieved by flexible work cchedules and job rotation, but requires better 

trained polyvalent workers. Where such conditions can be created they Yill 

doubtlesaly lead to a higher level of productivity and job satisfaction and 

significantly improve the occupational safety and health situation. 

In developing countries the scope to spply ergonomic recoumendation~ of 

this nature may be limited because of the generally prevailing simpler 

technology, economic limitations and lack of skills. However, even in the 

absence of relevant studies, ther.e is every reason to assume that basic 

ergonomic requirements are overlooked almost everywhere. 

In many woodworking plants in the developing countries, a large number of 

jobs a~e concerned with physically heavy work which is frequently done by 

workers in a poor state of health and nutrition, under unfavourable climatic 

conditions. 'nte result is low productivity, many accidents and high rates of 

absenteeism and turn-over of labour. Iaprovements are required in two 

respects: on the one hand a minimum of general health care, adequate 

nutrition, supply of safe drinking water and a reasonable pattern of breaks 

and rest periods is necessary. On the other hand the physical workload should 

be minimised to the largest possible extent especially as regards manual 

loading, u~loading and transport. Better work organisation plays a crucial 

role in this respect. To som~ extent it will be possible to replace m~nual by 

mechanical handling but in many cues this will economically no.t be feasible. 

For this reason the greatest attention must be given to improvement of ~anual 

handling by providing efficient helping tools such as turning hooks, levers, 

manual winches, by using wheel barrows, manual carts with rubber tires, 

manual iy operated rail systems, by making use of inclined planes s.nd the 

like. In this context, attention should be paid to the maximum permissable 

weight to be carried by one worker as specified in the ILO convention No 127 

and recommendation No 128 (1967). Straight-back lifting techniques are also 

important to reduce the high incidence of ~trained backs and hernias. 

Shape of tools, work place, layout and operation of machines should allow 

comfortable work posture. Where possiblP., the worker should be seated instead 
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cf ~t~ntling tlu~ing ~~~~' v;.;b;lity i3 frp~uently totally insufficient 

leading to fatigue, inaccurate work and accidents. Better lighting may be 

possible by means ~f simple adjustments. When ouilding new plants adeauate 

standards of visibility should be observed. In hot and hUJDiJ climates work 

places should be ventilated to reduce the heat stress which considerably 

impairs the capacity for work. 

A good means of adjusting jobs to basic ergonomi~ requirements is the 

checking of tools, machines or work places by means of ergonomic check lists, 

dealing in a detailed manner for instance, with the seat of the machine 

operator, instruments, controls, visibility, influences detrimental to health, 

physical and mental workload, &afety, maintenance and repair, instruction of 

operator. 

An example is given below ~f auestions relating to the operator's seat: 

1. Is the seat conveniently placed? 

2. Can the seat be turned around if necessary? 

3. Is there a back rest and is it appropriate? 

4. Is tl1e seat spring suspended, is it shock-ai>sorbing, and is the 

spring-suspension adjustable? 

5. Are the depth, width, height and inclination of the seat adquate? 

6. Are positions of seat and back rest adjustable and can they be locked? 

7. Are seat and back rest adequately shaped? 

8. Is padding of seat and back rest adequate? 

9. If required, are there conveniently located arm and foot rests? 

10. Other important features. 

11. Overall assessmenc. 

12. Improvements recommended. 

The questions of the check list may be answered by "favourable", 

"adequate" and "unfavourable". The ergonomic analysis should lead to a final 

overall assessment and to suggestions for improvements. To the extent 

possible, national or international standards or reference data should b~ 

considered. In the case of the seat for instance, dimensions should be 

appropriate to local anthtoprometric data such as total height, sitting 
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height, length of ann, reach of arm, etc. 

Ergonomic checking helps to ensure that work corresponds to the physical 

strength and size of the individual which varies in wide limits depending on 

sex, age and race. When tools and machines are transferred from industrial to 

developing countries they should be adjusted to the extent necessary to local 

ergonomic requirements. 

Basic ergonomics is more a ~atter of common sense and practical 

judgement than of scientific study as can be seen when working with simple 

ergonomic check lists. For the same reason, it is an area where workers can 

easily be motivated to participate actively. This again is a field where a 

lot can be achieved with modest inputs. Furthermore, results of ergonomic 

improvem~nts are often visible at once or after short delays. 

2.4 General considerations on the prevention of 

occupational accidents and diseases 

2.4.l Organisation and responsibilities 

At the country level the State, the employers' organisations and the 

trade unions should actively collaborate preferably by tripartite bodies in 

matters concerning industrial safety and health. 

Tiie competent State authorities will normally be responsible for 

establishing the relevant legislation and standards, for ensuring their 

enforcement and for providing training and research facilities. 

The employers' duties comprise the provision and maintenance of a working 

environment corresponding to the existing safety and health legislation and 

standards. Large enterprises often establish additional regulations and 

special services, for instance for training. The employers must ensure that 

workers know and apply the neces~ary precautions. 

Workers are requir~d to watch out for hazards, to follow the safety 

instructions, to report unsafe conditions, to use properly guarded machines 

I 
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In larger plants, safety specialists should assist management and workers 

in the prever.tion of occupational accidents and diseases. The safety 

specialist should regularly inspect all work places. Furtlie~ore, safety 

committees should be established in which employers' and workers' 

representatives participate. Safety committees should meet at regular 

intervals and be involved in all safety matters. 

Large plants should also maintain occupational health services for first 

aid treatment and emergency medical care, for pre-employment, periodical and 

special medical examinations, for the training of first aid personnel, for 

health education among workers and for monitoring activities designed to 

prevent occupational diseases. 

Common occupational health services as well as common services of safety 

specialists may also be organised for a number of undertakings. In developing 

countries this has been done successfully, for ex&mple in the Sarawak Timber 

Indu~try Development Corporation which is running a joint accident prevention 

progra111111e. 

There are many instances where similar initiatives would appear feasible 

and desi~able especially in ~ountries where the State has not or not yet 

established ~pecial safety and health regulations for th~ ~eod i~Justries and 

where the relevant inspection servic~s are inadequate to cover the needd of 

this industry. 

Difficulties of organising occupational safety and health activities 

exist in the emall-scale and informal sector of the industry. In many 

developing countries the weakness of workers' organisatiJns in the wood 

inductries is another negative factor which makes it difficult to actively 

involve the work force. A solution to these problems may be found for the 

small enterprises in thP. context of co-operative organisations and for the 

work force by means of workers' education progrannnes with an adequate emphasis 

on health and safety. 
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2.4.2 Safety and health standards and regulations 

Basic safety and health regulations are usually embodied in the general 

labour legislation. They may or may not include specific provisions for the 

wood and wood-processing industries. The former is generally the case in the 

industrialised countries where, in ad<lition to legally enforcible provisions, 

supplementary voluntary rules and recommendations are coaaonly issued by the 

competent authorities, by acc~dent insurance bodies, by th~ industry itself or 

by the individual enterprise. 

It is particularly important to make sure that these rules and 

regulations are known to managers, supervisors and workers. To reach the 

worker level reQuires their transformation into richly illustrated leaflets 

written in simple language, the display of posters, the preparati~n of 

slide-shows with sound-tapes for the instruction of new workers or of workers 

transferred to operations new to them, etc. 

In many developing countries special safety regulations for the wood and 

wood processing industry as a whole have not yet been officially issued. The 

standards applied may differ from enterprise to enterprise and range from high 

to completely inadequate. Basic safety rules are often not know to the worker 

or overlooked by the supervisor. Popular issues of safety regulations may be 

of little use if the worker is illitera~~ or does not understand the local 

language. 

This illustrates some of the problems which the industry is presently 

facing and which can only be solved by a special ar.d continuous effort 

preferably to be undertaken by the industry itself, requiring the 

establishment, the introduction and the supervision of adequate rules and 

r~gulations on occupational safety and hedlth. 

Tnese efforts will be facilitated by adapting relevant regulations and 

materials of ~ndustrial countries to the prevailing !ocal condi~ions. A good 

example in this re&pect is provided by an illustrated booklet on Safety in the 

Use of Woodworking Hachiner.y which was issued in 1975 by the Directorate 

General Factory Advice Service and Labour Inst:tutes in Bombay, India. 

l 
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Wh~n p11r~haeing Tiew machines or establishing new wood industries the 

supplier of the machines should be requested to provide illustrated 

information on safety rules in the language spoken locally which may be used 

for the instruction of workers and supervisors and may be formally adopted by 

the enterprise. 

2.4.3 Statistics, studies and research 

It has already ~een discussed at some length that up until now very 

little is known about the specific problems of occupational safety and health 

in developing countries. In most cases, use is made of the relevant 

experience from industrial countries. However, it 1P."JSt alsays be observed 

that there are often substancial differences in respect of technology, 

education and traicing, ~ulture and the physical conditions of workers. 

For these reasons it is hi~hly desirable to collect statistical 

inforration of occupational injuries as a basis for preventive activities 

corresponding as closely as possible to the requirements of the country or the 

enterprise. All accidents and occupational diseases should be reported to the 

competent authorities on a form which provides clear information on the 

injured person, the activity and the circumstances under which the injury 

occured. Electronic data processing permits at relatively little cost the 

treatment of this information. Large-scale enterprises should be in a 

position to make such srrangements at their own initiative or in collaboration 

with research institutions. 

Such statistics should be particularly informative if a large number of 

injuries have been reported but never analysed. It may not be feasible or 

necessary to repeat statistical analysis annually but at intervals of a 

certain number of years they would be desirable to provide information about 

trends and about the result cf preventive measures. 

Additionally, it would be of interest in larger enterprises to establish 

a routine of systematically investigating on-the-spot every fatality and every 

injury leading to permanent, total or partial disability &H soon as possible 

after it happened by carefully inspecting premises, tools, machines and 

I 
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m~teri~l! ~n~ by ~u~~tjnninE other persons pr~sent and the responsible 

supervisor the purpose being to create working conditions under which such 

events will not reocc~r. 

When introducing new machines and technologies, initially little may be 

known of the potential hazards. In such situations critical incidence 

recording may help to find out in a relatively short period of time which 

precautions are essential. However, the application of the critical incidence 

method reQuires a Qualified research worker and good collaboration with 

specially instructed workers and ~ay therefore be feasible only under 

exceptional conditions. 

2.4.4 Training 

Th~ best method of preventing occupational accidents and diseases is a 

properly instructed knowledgeable and skilled personnal. Considerations of 

ocupational safety and health should be an integral part of all general 

training prograllDlles. In addition special training may be required in such 

matters. Training should be provided at all levels. 

In developing countries these requirements are seldom met. Managers will 

normally be educated to deal with a wide range of managerial activities but 

may never have been systematically been introduced into occupational safety 

and health problems. Supervisors may tolerate unsafe conditions and acts 

because management does not care or they themselves are not knowledgeable in 

essential safety requirements. New workers may have been shown how to operate 

a ~achine by workers using unsafe working habits. 

To change such a state of things is not easy and will in all li~elihood 

fail if not tackled in the enterprise as a whole. A maaaive cOllpaign of 

safety instruction and propaganda may be indicated for r~dial action in 

addition to the establishment of a long-term training policy which pay• full 

attention to occupational safety and health. 

Adeouate knowledge and skill is particularly required among the 

superviaors and foremen, machine operators, mechanic• and electrician•. 
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A special effort must also be marle to see that the new entrants ln the work 

force are adeQuately instructed before being employed on regular production 

work. 

Training may be provided in industrial training centres, through special 

courses or on the job. The latter, however, is often an excuse for providing 

no or only inadequate training if not separated from normal production work 

and carried out by experienced instructors. 

Special training lS furthermore necessary for occupational health and 

safety s~r=;alists and for members of occupational safety and health 

c0111Dittees. Where such trGining is not available for the wood industry, it 

may be shared with other industries. 

Safety training and instruction needs to be an an ongoing concern and 

requires refresher and up-dating courses to keep ln line with technological 

development and progress. 

In this connection, the need for first aid training should also be 

mentioned, which is required for the whole workforce and which must also be 

repeated from time to time. First aid training may be incorporated into 

general vocational training courses, into special safety courses or may be 

provided separately. Care must be taken that the emphasis is placed on 

dealing primarily with those types of injuries that will most frequently occur 

and of using those first aid materials as will normally be available on the 

working site. 

2.4.5 Work clothing and personal protective equipment 

Work clothing should correspond to the climatic conditions and to the job 

r~quirements. Loose clothing is not admissable around woodworking machines. 

If workers do not have or cannot afford adequate work clothing, employers 

should aaaiat in providing them with it. 

When workers cannot be adequately protected against occupational hazards 

by other means, they should be provided with suitable personal protective 

equipment. 
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Work clothing and personal protective equipment provided by the employer 

should preferably be stored on the work site and be kept in proper conditions. 

Workers employed at work p!aces where there is a danger of head injury 

should wear safety helmets. In hot climates such helmets should be provi~ed 

with ventilation holes, in cold climates with winter lining. Helmets are 

particularly important in log yards and building sites. Safety helmets are of 

little use if they are not properly adjusted to the size of the head, if they 

are not fitted with a solid cradle and if the air apace between the cradle and 

the shell is less than 2.5 cm. 

Eye protection by means of goggles or face shields is needed when the eye 

is exposed to injury frOID flying particles or dangerous substances, for 

instance when working with abrasive grinding wheeld. 

Hearing protection by means of ear wool, ear plugs or ear muffs should be 

used if the noise level is above 85 dB (A). 

Aprons made of leather or other sturdy material provide protection in 

jobs where the worker is exposed to lacerations, splinters and kick-back. 

To protect the hands, gloves may be advisable in certain work places. 

However, gloves should not be worn around woodworking machines if there is a 

danger of gloves being caught and dragged in by fast revolving machine parts. 

In such cases hand pads can afford protection against splinters. 

Solid footwear with non-slip soles should be worn in all work places. As 

a protection against falling objects safety shoes with steel caps should be 

used especially at those work places where this danger is pronounced. 

Respiratory protection is needed in work situations in which other means 

are insufficient to reduce exposure to airborne dust, fumes, vapours and gases 

below the permissable exposure limits. Special care is needed to ensure that 

respiratory equipment is regularly maintained, cleaned and kept in good 

condition. 
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wben dangerous chemicalD 

rubber boots may be necessary for stin protection. 

11tis list concerns only the most important ite~s of personal protective 

eauipment. Further ones may be needed for instan~~ for workers in log ponds, 

for welders, for workers exposed to falls from heights, etc. Care must ~e 

taken to ensure that the possibilities for personal protection are used as 

1:1Uch as is possible under the prevailing local conditions. This will only be 

feasible if workers are instructed and motivated accordingly and if employers 

make sure that the personal protective equipment provided by them is regularly 

used when necessary to prevent danger. 

Mention must also be made of the necessity to provide first aid kits or boxes 

in suitable positions near work places, to ensure that their contents meets 

specified minimum reauirements, that they are replenished after use and that 

they are regularly inspected. 

2.5 International collaboration 

A multitude of inter-regional and regional and of bilateral contacts have 

served and are continuing to serve the transfer to technology and the exchange 

of expertise ~nd know-how in the wood and wood-processing industries. 11te 

developir.g countries are increasingly involved in these ac•ivities in which, 

to a certain extent. occupational safety and health requirements have been 

considered. 

In collaboration with FAO and UNIDO the !LO has participated in such vork 

in the context of technical co-operation projects dealing notably with 

voodworking and joinery. Furthermore, the !LO organised Tripartite Technical 

Meetings for the Wood~orking Industry in 1967 and 1975 in which social 

problems of this industry were discussed including questions related 

specifically to occupational safety, health and welfare. 11te Tripartite 

Technical ¥.eetings were concluded by adopting relevant Conclusions and 

Recommendations. 

In the context of its international labour standard-setting activities, 

the !LO issued o~er the years some 160 Conventions and Recommendations of which 

I 
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the following are Of particuiar incerest for aevelupiu~ Cuuutr~~o aa o ::cdel 

for the establishment of national regulations: 

!LO Convention No 119 and Recommendation No 118 (Guarding of Machinery -

1963), 

!LO Convention No 127 and Recomnendation No 128 (Maximum permissable 

weight to be carried by one worker - 1967), 

Convention No 139 and Rec0111Dendation No 147 (Occupational Cancer, 1974), 

Convention No 148 and Reco11111endation No 156 (Working Environment - 1977), 

Convention No 155 and Recommendation No 164 (Safety and Health - 1981), 

Furthermore, the ILO's Occupational Safety and Health Branch prepared 

the following publications which may be useful particularly for developing 

countries as a guide for specific measures in the woodworking industrien: 

Model Code of Safety Regulations for Industrial Establishments (1949, 

rev. 1954), 

Report on Occupational Safety and Health and Welfare in the Woodworking 

Industries (1967), 

Code of Practice on Safety and Health in Forestry Work (1969), 

Occupational exposur.e limits for airborne toxic substances (1977), 

Code of Practice on Protection af Workers against Noise and Vibration in 

the Working Environment (1977), 

Code of Practice on Safe Design and Use of Chain Saws (1978), 

Code of Practice on Occupational Exposure to Airbor.ne Substances Harmful 

to Health (1980), 

I 
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Industries (1981), 

Encyclopedia of occupational health and safety (1971, rev. 1983). 

In addi~ion to this, in the developi~g countries some 20 national 

institutions dealing with occupational safety and health and with ergon0t:1ics 

have been established or reinforced with ILO involvement. Most of these 

institutions are catering for all industries. Regrettably, however, technical 

co-operation related to occup&tional safety and health has never been focussed 

specifically on the wood and wood-processing industry of developing 

countries. It would therEfore appear desirable to envisage doing this within 

the coming years in order to help finding solutions for the developing 

countries specific problems in this industry. 

I 
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Aonendix 

Source of statistical information 

1982 Statistical Book 
Forst Products Accident Prevention Association, 
North Bay, 1983 

Statistiques sur lea lfsions professionnelles 
indemnisfes, 1978 - 1979 

Commision de la sant~ et de la sfcuritf du travail 
du travail du Qu~bec, 1980 

1) Arbeitsunfallstatistik fur die Praxis, 1983 
Hauptverband der gewerblichen Berufsgenossen­
schaften, Bonn, 1982 

2) Bericht 1975 - 1979 
Holz-Berufsgenosenschaft, M'"unchen, 1980 

3) Erliuterungen des Unfallgeschehens 
Vertreterversamnlung der Holz-Berufsgemossenschaft, 
Juni 1982 

Statistiques nationales d'Accidents du Travail, ann~e 
1978 - 1979 - 1980 
Caisse nationale de l'Asecrance Maladie des Travailleurs 
salari~s. Paris, 1982 

Tyotapaturmat 1979 
Tyosuojeluhallitus, Tampere 1980 

Work Accidents 81 
Ministry of Labour and Employment, 

Safety in the forest industry in Sarawak, 
FAO/Forestry Department Kuching, 1980 

Communication received from J. Carlsson, National 
Board of Occupational Safety and Health 
(Arbetarskyddstyrelse), May 1983 

1) 5~me rapport annuel 1982 
Office pour la slcuritl du travail dans l'~conomie 
fore•ti~re, Soleure 

2) Rlsultats de la statistique des accidents de la 
douzihne plriode quinquennal 1973 - 1977 
Caisse nationale suisae d'assurance en cas 
d'accidents, Luzern 
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He:lth ~~rl s~f~ty St•tiRtics 1978 - 1979 
Government Statistical Service 

2) Furniture and Woodworking, Health and Safety 1977, 
HM Fact~r Inspectorate, 1979 

Occupational Injuries and Illnessess in the United 
States by Industry, 1981 
US Department of Labour, 1983 
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For the guidance of our publications programme in order to assist in our 
publication activities, we would appreciate your completing the questionnaire 
below and returning it to UNIDO, Division for Industrial Studies, P.O. Eox 
300, A-1400 Vienna, Austria 

Q U E S T I 0 N N A I R E 

Occupational Safety and Health in the Wood and Wood Products Industries 

(please check ap~ropriate box) 
yea no 

{l) Were the data contained in the study useful? 17 ll 

(2) Was the analysis sound? I I I I 

(3) Was the information provided new? I I I I 

(4) Did you agree with the conclusion? 17 I I 

(5) Did you find the rec<>11111endations sound? 17 I I 

(6) Were the format and style easy to read? 17 17 

(7) Do you wish to be put on our documents 
mailing list? If If 

If yes-,-please specify 
subjects of interest 

(8) Do you wish to receive the latest list 
of documents prepared by the Division 
for Industrial Studies? 

(9) Any other comaents? 

Name: 

17 

(in capitals) ................................. 
Institution: 
(please give full adress) ................................. 
Date: ................................. 
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