
MANPOWER TRAINING 
in Eastern Forest Industry: 
a Review and Assessment 

by David E. White 

FOREST SERVICE RESEARCH PAPER NE-453 
1980 

FOREST SERVICE, U.S. DEPARTMENT OF AGRICULTURE 
NORTHEASTERN FOREST EXPERIMENT STATION 

370 REED ROAD, BROOMALL, PA. 19008 



DAVID E. IqTIIITE received a Ph.D. degree in forestry economics 
in 1965 from The State University of New York at Syracuse. He 
has been a member of the faculty at West Virginia University since 
1964, serving as Director of the Division of Forestry from 1966 to 
1976, and currently as Professor of Forest Economics and Policy- 
areas in which he is conducting research and teaching. 

Most training in forest industry takes place on the job and is 
more effective in sawmilling than in logging. Many training pro- 
grams for woods workers have been ineffective because the rewards 
of the work are insuEcient to attract capable people, leaving the 
industry to operate in a ~ c o n d a r y  labor market. Some charackris- 
tics of the work and of the technology suggest a need for training 
of machine operators in the industry, but others do not. An up- 
grading of pay and working conditions might attract workers of 
higher quality, thus reducing the need for training. There is a need 
for training of mechanics and managers, and this need will increase 
in the future. 
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TRAINING IN THE 
FOREST INDBISTBIV 

Training is defined as any investment or 
activity resulting in the acquisition of a skill 
(Mincer 1962). Training methods used in in- 
dustry vary from mere learning by doing, to 
informal training (unsystematic or systematic 
on-the-job instruction), to fomal training in 
a classroom. All training methods are inter- 
changeable to some extent; the optimal degree 
of fomal training depends on physical, psy- 
chological, and economical factors. 

Learning from experience on the part of 
already qualified workers is excluded from the 
definition of training because there is no de- 
liberate decision on the part of management 
or worker, and its cost is unavoidable. Thus, 
we are concerned with on-the-job training 
(OJT) and formal training. 

The most prevalent means of training in 
any industry is on-the-job training (Myers 
1971). One estimate is that a t  least 90 per- 
cent of all job knowledge in industry is ac- 
quired through OJT (Scoville 1969). Appar- 
ently, blue collar manufacturing workers 
believe that OJT is more helpful than other 
types of training (Piore 1968). And OJT is 
favored by industrial managers who claim it 
is essential in acquiring many skills, more 
effective than other training techniques, and 
more economical (Piore 1968). 

But the prevalence of OJT probably cannot 
be explained fully by rational criteria. Piore 
pointed out that training is often an inciden- 
tal byproduct of what are substitutions of in- 
experienced for experienced labor introduced 
to meet production goals-in many cases, 
management simply does not know how else 
to train. A more vigorous critic of OJT says 
the quality of instruction is generally very 
poor, and that much of OJT consists of '"he 
novice teaching himself to do his job with rela- 
tively little assistance and with anticipated 
results" (Saltzman 1969). 

lit is apparent that the opportunity for OJT 
differs substantially between savrrnills and 
logging operations. But there is insuficient in- 
formation on which to  make a general judg- 
ment about the quality of OJT in forest in- 

dustry. Moreover, the quality of OJT  is a 
matter of the attitude of management toward 
training and a matter of management's ability 
to design and carry out a training program. 

Sawmills 

On-the-job training is accomplished more 
easily in a sawmill than on a logging operation. 
First, worker activity in a sawmill is concen- 
trated in a single place, making supervision 
and the establishment of a trainer-trainee re- 
lationship easier. Second, a s a w ~ l l  worker, 
particularly one a t  a beginning level, usually 
works alongside a more experienced worker 
from whom he can learn, The occupational 
structure in a sawmill facilitates interjob 
learning and interjob movement. And third, 
because of these factors, training in a sawmill 
does not interfere with production to  the ex- 
tent it does in logging. 

An inexperienced worker's first job in a 
hardwood sawmill is normally that of lumber 
handler, a job requiring little skill but offering 
an opportunity to learn from other lumber 
handlers. Here he can become familiar with 
the rudiments of lumber grading, a familiarity 
which is usually requisite to advancement to 
other jobs in the mill. The next step up  the 
job ladder might be that of machine tailer 
working behind an edger or linebar resaw, 
where the worker9s responsibility is to divert 
lumber or waste toward the next processing 
function. He has a chance to learn the opera- 
tion of the machine, assist the operator in 
maintenance and housekeeping chores, and 
learn techniques of grade and volume recov- 
ery, all of which constitutes training for be- 
coming a machine operator. 

The two jobs of highest skill in the mill are 
head sawyer and sawfiler, Even these jobs are 
likely to be filled by people trained on the 
job, but in each case the trainees are chosen 
with greater selectivity and the training is 
more deliberate and formal, A head sawyer 
trainee will usually have proven to be a sensi- 
ble and dependable worker in a number of 
other operator jobs in the mill, He is given 
instruction by the head sawyer and will grad- 
ually begin sawing for brief periods under the 
head sawyer" supervision. Sawyer training 
programs vary from mill to mill but usually 
require a t  least a year for the trainee to reach 



the minimum acceptable level of skill, Train- 
ing of a sawfiler is by similar methods and 
requires a t  least ;a year for acceptable pro- 
ficiency, 

Perhaps the greatest problem in training 
sawmill workers results from a technological 
change involving new equipment. This is not 
common since sawmill machinery tends to 
change only incrementally over time, and 
worker adaptation usually can be achieved 
without significant retraining. Where there is 
a substantial change in technique and equip- 
ment, as in the introduction of complex elec- 
tronic equipment, training often begins with 
a visit by key sawmill personnel to the plant 
of the equipment manufacturer. Here the saw- 
mill personnel are given instruction by mem- 
bers of the manufacturer's staff in the installa- 
tion, operation, and maintenance of the equip- 
ment. Whether the new equipment represents 
technological change or not, manufacturer's 
rqpresentatives usually assist in the installa- 
tion, "shakedown'kperation, and initial train- 
ing of mill personnel. 

There are two skilled occupations in a hard- 
wood sawmill for which OJT is normally sup- 
plemented by formal training, dry kiln opera- 
tors and lumber graders. Training for entry 
into these positions and for maintaining cur- 
rency of skills is offered through formal 
schooling, which will be discussed later. 

Logging 

Training of workers in logging usually can- 
not be by an apprentice system because i t  
would be both impractical and unsafe (Hart- 
man 1966). For example, in the felling of 
timber by chain saw, i t  would add greatly to 
the hazards of the job to have a trainee near 
the cutter and the falling timber. Also, the 
design of most logging vehicles precludes the 
presence on the vehicle of anyone but the 
operator. Safety in logging demands that cut- 
tern and operators work individually (Caden- 
head 1965). 

Because logging is not an ""assembly line" 
operation like milling, the occupational struc- 
ture does not facilitate interjob learning. And 
OJT in logging is likely to have a substantial 
impact on cost by interfering with production. 

For all of these reasons, the logging opera- 
tor places a high value on experience when 

hiring new employees. Until recently, he could 
rely on a plentiful supply of rural laborers 
familiar with woods work by virtue of their 
farm background, but this is no longer true in 
many locations (Bond 1972b; Wolf and Nolley 
1977). This situation has contributed to the 
"labor problem" in logging and has resulted 
in the industry both promoting public pro- 
grams to train woods workers and hiring work- 
ers without experience. 

The typical entry job for an inexperienced 
worker is chokersetter, tallyman, or general 
helper. From one of these jobs he can observe 
crew operations and the activities of more 
skilled workers. Depending on his aptitude, 
interest, and motivation, he may then progress 
up the job ladder by bucking logs on the deck 
and then trying his hand as a cutter; or he 
may become a wheeled-skidder operator. 
Working for the typical logging contractor, he 
will be given no deliberate training; what he 
learns will be picked up through his own at- 
tentiveness and initiative. If he is an employee 
of a larger company, he may receive instruc- 
tion in the use and maintenance of equipment 
in the interest of safety. 

The degree of training afforded an inex- 
perienced logging worker depends largely on 
the attitude and practices of management. 
Supervisory training in the woods is not easy 
because operations are dispersed and a super- 
visor may see any one worker only once or 
twice a day. However, if management has a 
concern for safe and efficient operations, ap- 
preciates the contributions of training to the 
success of the operation, and is willing to take 
the time and incur the cost, the obstacles to 
supervisory training can be overcome. The 
following comments are those of an inde- 
pendent logger and sawmill operator in West 
Virginia.l The attitude represented by these 
remarks is, alas, unusual in the logging indus- 
try. 

It has been my experience that labor is just 
as good as the management it receives . . . 
to be successful, a logger should be selective 
in who he hires. After (hiring himi it is your 
responsibility as manager to train him. After 

Wnpublished paper presented by 0. Blankenship 
at fall meeting of West Virginia Forests, Inc., 
Charleston, W. Va., 1977. 



you train him to do what you hired him to 
do, let him learn another job . . . training 
people is a continuous process on the sue- 
eessful logging job 

Formal Traiinirrg 
Formal training is generally defined as 

training that takes place in an in~titut~ion or 
classroom. For our purposes, we include in the 
definition clinics or workshops %.here the 
training is divorced from the production 
process. Included are programs oRered by vo- 
cational high schools, postsecondary schools, 
employing firms and industrial associations, 
equipment manufacturers, and public forestry 
agencies. Special attention is given to public 
manpower programs and their relationship to 
forest industry. 

Vocational high schools 

The aim of vocational education is to pro- 
vide young people with the fundamentals of 
specific occupations and to prepare them to 
acquire additional skills more readily either 
on the job or through additional schooling. 
(National Manpower Council 1954). Over the 
past several decades, vocational education has 
secured an established place in our system of 
secondary education despite strong opposition 
within and outside the field of education. 
Those who support i t  claim that vocational 
education is necessary to prepare for "real 
life" the large proportion of students who do 
not choose to go on to college. I t  provides stu- 
dents with an easier transition from school 
to the workaday world and allows them to 
enter the labor market a t  a higher wage than 
they would otherwise receive. Thus, i t  is 
claimed that vocational education is beneficial 
to the student, to industry, and to the com- 
munity ( Stomsdorfer 1972 ; National Man- 
p m e r  Council 1954). 

Opponents of vocational education argue 
that i t  is too narrow, often preparing students 
for specific jobs or specific employers rather 
than providing them with a broad base for 
further training. A second criticism is that 
vocational education is ascriptive and steers 
less able or poorly motivated students, a t  a 
very early age, into lower status occupations 
on the grounds that they are not capable of 
more demanding or more prestigious work. 

A third criticism is that vocational education 
"waters down" the eurriculurn to the point 
where students do not master the mental 
skills they are capable of acquiring. Finally, 
i t  is said that vocational education compels 
students to follow study programs that reduce 
their opportunity of going on to college if 
they wish to do so (U.S. News and World 
Report 1976; National &fanpower Council 
1954; Iteubens 1976), The critics of iToca- 
tional education emphasize the importance of 
a broad-based secondary education and argue 
that training for specific jobs should take 
place on the job (hlansfield 1968). 

Perhaps the most striden* contemporary 
criticism of vocational education is that by 
James O'Toole (1977). O'Toole argues that 
vocational education rests on four erroneous 
assumptions : that teenage unemplo yrnent can 
be attributed to a shortage of skills; that tech- 
nological change is creating a labor market 
with increasingly high skill demands; that vo- 
cational education works; and that employers 
demand school graduates with specific skills. 
O'Toole says that what employers really mean 
when they talk about a shortage of skills is 
the absence of blue collar virtues, or the will- 
ingness to tolerate undesirable jobs. Regard- 
less of whether one accepts 09Toole's argtt- 
ments, they penetrate to the core of some of 
the issues important to this study and are 
worth keeping in mind as we proceed. 

Vocational education programs in forestry 
and wood harvesting first came on the scene 
in the 1960's in the southeastern Unitt?d 
States. They resulted from several factors, 
including a fear of labor shortages in the pulp- 
wood industry, high youth unemployment 
that prompted expansion of Federal assistance 
for vocational education, and a decline in the 
number of farms and famers that led the 
agricultural education establishment to ex- 
pand its horizons beyond traditional agricul- 
ture. 

With the aid of the American Pulpwood 
Association, s t a b  education departments 
and vocational education teachers developed 
courses that would give students the compe- 
tence required for beginning jobs in timber 
hasvesting, On the average, these programs 
consisted of 5 hours of study per week during 



the senior year, with course content highly 
variable and dependent on the background 
and jmterests of the teacher. P r o p a m  even- 
tually were established in the North, espe- 
cially the State of Maine, and the Northwest, 
but reached the highest development in the 
Southeast. There, industry-school board ad- 
visory cmmittees were established in each 
state and special courses for teachers have 
been supported by inhstry ,  

Evaluation of these programs is diflicult, 
and this is true apparently of vocational edu- 
cation programs in general (Reubens 1976). 
Fomal  evaluations have never been made by 
participants, perhaps because program goals 
never seemed to be spelled out. A review of 
available information leads one to the con- 
elusion that the principal objectives of these 
programs have been recruitment (or place- 
ment) of labor rather than the imparting of 
salable skills, and that even in this respect 
industry backers have not judged the pro- 
grams do be suceessfuil. One obsewer believed 
that these programs offered "the best means 
of attracting intelligent and ambitious young 
men to  choose a career in 1ogging'"Glascock 
1965); others were less sanguine after seeing 
a few years9esults. The following quotation 
is from a 1970 memorandum written by an 
industry representative and circulated by the 
Department of Public Instruction of the State 
of North Carolina: 

Because of the very nature of the pulpwood 
business, we have sometimes questioned the 
value of these high school courses in ac- 
complishing their primary goal-that of pro- 
viding new, young blood in the pulpwood 
business. There have been times when we 
feIt that its secondary aim-that of im- 
proved public relation-was the main value 
of the course. 
Some obvious public policy questions arise 

here, the answers to which rnay not be forth- 
coming without one becoming embroiled in 
the vocational education controversy already 
discussed. Should high schoofs train young 
people for work as specific as gulpwmd log- 
ging? Should public funds and facilities be 
used to provide "young blood to the pulpwmd 
business," or to further the public relations of 
the industry? Further, participation in these 
programs by the large pulp and paper corn- 

panies in the South may be subject to ques- 
tion because the companies, as a rule, rely on 
small fogging contractors for most of their 
wood and, therefore, have not oEered employ- 
ment to vocationally trained loggers." 

The success or lack of success of these pro- 
grams was revealed in a 11977 survey by 
the Ame~can  Pulpwood Association (APA) 
(MeKnight 1977) which showed that $4 par- 
ticipating schools in the Southeast had gradu- 
ated about 3,250 students who had taken the 
course, of whom about 340 were employed in 
some way in logging operations, An APA sur- 
vey of four schools in Maine and one in Ver- 
mont revealed a higher percentage of place- 
ment, with 90 of 247 graduates employed in 
forestry or timber harvesting (unpublished 
material supplied by the APA). In any case, 
the programs in neither area have been in 
existence very long (an average of 6 years in 
the Southeast, 4.5 in the Northeast), and the 
data may not be meaningful. 

Postsecondary vocational training has been 
subjected to many of the same criticisms, and 
defended by the same arguments, as high 
school programs. One study found postsw- 
ondary programs to be not greatly superior to 
high school training (03Toole 19'77). Yet such 
programs have increased rapidly in number 
in recent years. The ""1975-76 Directory of 
Postsecondary Schools with Occupational 
Programs'YNational Center for Education 
Statistics 1977) lists nearly 12,000 schools, 
over 100 of which offer instruction in the 
forest technologies. While many of these 
schools include instruction in wood harvest- 
ing and utilization, the majority oaer a broad- 
based cumieulum in forestry and gear the pro- 
grams to the technician level. Only two schools 
in the East are known to specialize in. training 
for entry level positions in wood harvesting; 
the follming diiscussian is confined to these 
two programs, 

The forest harvesting technology program 
a t  the Duluth (Minn,) Area Vocational- 

'This situation seems to be changing as a result of 
changing industry structure. There is further discus- 
sion of industry stmcture in the section on labor 
market characteristics. 



Technical Institute Bras established in 1969, 
reportedly a t  the suggestion of an industrial 
association and for the purpose of providing 
a skilled labor pool for the forest industry 
(Timber Producers Bulletin 19'7 1 ) . The pro- 
gram has one class per year of 46 weeks dura- 
tion and enrolls about 30 students. Training 
is given in equipment operation and mainte- 
nance, hydraulics, welding, gas and diesel 
engine maintenance, accounting, job layout, 
scaling, surveying, and other related subjects. 
Of the 58 "competencies" required of each 
graduate, only 11 can be said to be related 
solely to wood hamesting, while 47 are of a 
general nature and widely applicable in in- 
dustry. 

The director of the program reported in 
January 1978 (personal correspondence with 
Mr. Jerry Back), that the total number of 
graduates to date was 125, that this repre- 
sented 85 percent of those who had entered, 
and that 60 percent of the graduates went di- 
rectly into woods work, 30 percent into closely 
related areas such as trucking and equipment 
mechanics, and 10 percent into unrelated em- 
ployment. 

The wood harvesting technology program 
a t  Washington County Vocational-Technical 
Institute a t  Calais, Maine, is similar to the 
one in Duluth but is more closely geared to 
specific woods skills ( Krug 1975). Established 
in 1972, again a t  the urging and with the co- 
operation of forest industry, the program lasts 
22 weeks. Overlapping of classes allows com- 
pletion of six classes per year. Each class 
numbers about 15 to 18, with an attrition 
rate of 15 to 20 percent. 

The primary objective of the program is to 
turn out cutters and skidder operators for the 
local pulp and paper companies; hence 55 per- 
cent of the instruction is in chain saw and 
skidder operations and 25 percent in mainte- 
nance. The school has an active recruiting 
program and attracts students from several 
Northeastern states. The number of appli- 
cants about equals the spaces available, with 
about one-third of the students attending on 
grants from the Comprehensive Employment 
Training Act (CETA). The director would 
like to be more selective in admitting candi- 
dates but the number of applications has not 
allowed this (personal interview with Mr. Joe 

Krug 19771, and no selectivity is possible with 
CETA-supported students, Approximately 70 
percent of the graduates find work in the 
woods or in related employment. 

The two schools have other s i~ la r i t i es .  
Each has earned a good reputation among ern- 
ployers. They both rely on infomal feedback 
from employers as the only means of program 
evaluaticm, They depend on industry support 
not only for placement of graduates but also 
for donations of equipment, Neither program 
requires a high school diploma for admission. 
Both have low student-teacher ratios and a 
high cost per student. At Washington County, 
the average cost per student in 1977 was 
about $5,000, This is in contrast to an aver- 
age cost of less than $2,000 for the institution 
as a whole. Students a t  both schools pay tui- 
tion ($450 a t  Duluth and $1,000 a t  Washing- 
ton County), and buy their own books, cloth- 
ing, boots, etc. 

Both of these schools are to be considered 
successful if judged on the basis of meeting 
stated objectives. Several factors have con- 
tributed to this success: the training provides 
a reasonably thorough familiarization with 
equipment, processes, and basic mechanical 
principles; the large financial investment in 
the program results in adequate facilities, 
equipment and qualified-almost personalized 
-instruction; most of the students share the 
cost of the training and, therefore, enter with 
serious intent and a motivation to  make the 
investment pay off; finally, the schools are 
located in areas of relatively intense wood in- 
dustry activity and maintain close relation- 
ships with potential employers. 

This is not to say that these schools neces- 
sarily represent a wise use of public funds. 
Some of the same questions raised in connec- 
tion with high school vocational programs are 
applicable here. For example, i t  is legitimate 
to ask whether a $4,000 net investment per 
student to train a worker for entry level ern- 
ployment in woods work is a justifiable public 
expenditure. But i t  might be shortsighted to 
regard these programs as wastefir1 or as mere 
subsidies to the forest industry. In  areas 
where forest industry constitutes a major seg- 
ment of ecornomic activity, and where employ- 
ing firms are large, pay average or better than 
average wages (as in Maine) and offer oppor- 



tunity for advancement, it may be socially, 
e eono~ca l l  y, and politically as tuk  to allo- 
cate public funds for the upgrading of human 
capital in that industry, 

Nor can the eritieism of early ascription 
that is leveled a t  high school vocationalism 
legitimately be applied to these postsecondary 
schools, The latter are outside the stream of 
basie education, the students who attend are 
more mature (some are in their mid-303ss), 
and they have made a conscious decision to 
apply themselves in a special field a t  least 
partly a t  their own expense. 

Fomal  training programs are rare in the 
forest industry, and most of those that have 
been undertaken have been unsuccessful 
(Bond 1972b; Swan 1969). The reasons for 
the uncommonness of fomal industry-sup- 
ported training will be dealt k t h  in detail in 
the section on demand. Suffice it to say that 
such programs have not been considered as 
needed except in unusual situations. The rea- 
sons for the Lack of success of programs that 
have been attempted are low capability and 
poor motivation of trainees; disillusionment of 
trainees with working conditions, length of 
the work year, and pay, leading to high quit 
rates; and ineffective training methods ( Dea- 
bay 1975; Ballantyne 1975; Bond 1972~;  
Thibodeau 1965). 

In logging, formal draining program have 
been instituted to recruit employees in areas 
of labor shortage. This is the ease in Maine, 
where manpower needs are high among the 
large forest industw companies opelrtlting in 
relatively remote areas. The manpower situa- 
tion in hlaine has been complicated by the 
tradition of using Canadian bonded labor and 
the political pressures to end this practice 
that have afisen during periods of high unem- 
ployment in the dmestic labor force (Bond 
and Q7olf 1978; FaZk 1979). The thread of 
loss sf bonded Canadian labor has prompted 
pulp and paper companies in Maine into re- 
peated attempts to establish woods labor 
training programs. 

The Great Northern Paper Company, for 
example, made four attemph to develop re- 
cruitment and training programs from 1950 
do 1965, all sf them unsuecesslful (Thibodeau 

1965). The reasons for these failures seem to 
have been the very same as those that made 
woods work unattractive in the first place; 
that is, hard manual labor, exposure to the 
elements, a shclrL work year that limited in- 
come, and the poor public image of such an 
occupation. 

It was not until the 1970's that company 
training programs in hfaine began to show 
some success, with a relatively large propor- 
tion-Great Northern reports 75 to 80 per- 

f the trainees going 
duetive woods workers. A 
have contributed to  this turnabout, blechan- 
ization of operations has reduced the physical 
hardships of the work, raised productivity and 
wages, and improved the self-image of the 
worker. Also, the companies have learned a 
great deal from previous experience and have 
upgraded the programs and placed them under 
the direction of professional personnel train- 
ing specialists with sizeable budgets. 

Current programs of the Great Northern 
Paper Company are esnducted with careful 
attention to trainee selection. Most trainees 
are high school graduates and are attracted 
from other jobs rather than from the ranks 
of the unemployed. Program eontent and 
transition from training status to replar  work 
are other areas that have been improved 
(Deabay 1975). The success of Great North- 
ern's conventional woods training program, 
which lasts 10 weeks, has led the company to 
establish a second program of 6 weeks for 
equipment operators. Currently, all new woods 
employees are required to be certified through 
participation in one of these programs. 

The training director a t  Great Northern re- 
ports that the cost per trainee is $2,500 in 
the conventional program and $3,000 in the 
mechanized program (personal interview with 
Mr. Dana Saucier, 19771, Quite obviously, 
such costs of draining can be borne only by 
the larger firms that depend on company 
crews for a large share of their wood, and 
would be incurred only in situations where 
the woods labor supply is othemise so pre- 
carious as to threaten pulpwood supplies and 
the continuous operation of the mlll. 

But fomal training programs such as those 
in Maine have generally not been necessary 
in other parts of the Eastern United States 



despite the fact that essentially the same skills 
are required of woods workers.' This points 
up the special nature of the labor supply for 
timber harvesting in Maine and the difference 
in the structure of the industry there com- 
pared with that in other areas. 

Prrblir;: mampccPrwer trpalnrimg 
programs 

During the 19607s, forest industry fims and 
associations participated in several training 
programs supported by Federal funds under 
the Manpower Development and Training 
Act, &tost of the early (1960's) and unsuc- 
cessful industry training programs were un- 
dertaken with the assistance of MDTA fund- 
ing (Swan 1969)- A brief review of the short 
history of MDTA will be helpful to show that 
the goals of this program and those of forest 
industry came to a parting early on. 

The MDTA had its origins in the automa- 
tion scare that emerged in the 1950's. A key 
assumption on which MDTA rested was that 
a large number of jobs were awaiting workers 
with deficient or obsolete skills if only the 
workers could be trained or retrained to 
qualify for them. This is the so-called strue- 
tural theory of unemploynnent, and do those 
who accepted it, the objectives of MDTA 
seemed to compliment the labor recruiting ob- 
jectives of forest industry-or to almost any 
industry, for that matter. 

Benefit cost analyses of early MDTA train- 
ing efforts were favorable (Boms 1964; 
Stomsdorfer 1968), but these analyses re- 
Aected certain biases that were built into the 
programs and that tended to ensure success 
(Sewell 1971). The principal objective was to 
bring about a reduction in unemployment, 
and this led program administrators to choose 
the best educated and most competent indi- 
viduals. 

'This is not to say that other companies do not 
have eReetive training programs for their employees. 
Firms such as "iYESTfiAGO, Inland Container, and 
BTeyerhaeuser have developed good OJT  programs 
in the Axtualachian Region. However. most large 

Not long after its inception, however, the 
original employment objectives of MDTA 
gave way to the broader objectives of the 
"antipoverky" program, and i t  was clear that 
h1DTA was not reaching the "hard core" un- 
employed or the ""dsadvantaged."" These 
shortcomings were remedied through a series 
of amendments to the original Act so that 
by 1968, 65 percent of the participants 
tvere considered disadvantaged (inexperienced 
youth, members of nrljlnorities, persons ~ t h  
limited education, the rural poor, and older 
workers). 

As program objectives shifted from redue- 
ing unemployment to increasing the income 
of the disadvantaged, evaluations were less 
favorable (Main 1968; Somers 19681, and the 
mutuality of goals between h4DTA and indus- 
try vanished. The objectives of MDTA in re- 
cruitment had become markedly dissimilar to 
those that would serve the forest industry's 
purposes, but the industry a t  that time was 
still in the process of learning its lesson that 
the success of any training program depends 
largely on the quality of the individuals se- 
lected for training (Perry et al. 1976). 

The MDTA program in forest industry for 
which the most complete record is available 
is the Northeastern Regional Logger" School. 
This school was begun in May 1968, and was 
sponsored by the State of New Hampshire 
with the assistance of industry. Its objective 
was "alleviating the dependence of the log- 
ging industry on Canadian labor." An indus- 
try committee that evaluated the school in 
January 1969 (APA 19691, gave the school 
good marks on the thoroughness of its recmit- 
ing effort and its training techniques, but sug- 
gested that the screening of potential trainees 
should be improved to "deetmine whether 
the prospect really wants woods work.'9 

That some of the trainees did not really 
want woods work is evident in the enrollment 
data, Of the 160 trainees referred to the 
school through January 1969, 73 had dropped 
out, 63 had graduated, and 24 were still in the 
program. Soon thereafter, the school was dis- 
continued because of the te 

forest proh;cts companies in the East obtain onlyWn eral assistance under MDTA, During its first 
small fraction of their wood by the use of company 
employees, arld contmctor mployees do not have 9% months of operation, the sekool trained 
ac&ess to company training Grograms. The large "less than 100 men," with placement "prob- 
companies in Maine are different because they do 
most of their own logging. ably in the 35 to 40 percent of graduates 



range," One oAFicial closely associated with the 
school attributed its placement problems to 
geography: the schml was in New Hawshire 
but the most likely employers were in north- 
ern Maine. The total cmt of the school was 
$239,000 or about $6,000 to $7,000 per gradu- 
ate placed in woods work. These are 1969 
dollars and are to be contrasted to the $2,500 
to $3,000 cost per trainee that Great North- 
ern Paper Company reported in 1977. 

Public manpower programs to train loggers 
in Canada have achieved similar results and 
have been better documented. An evaluation 
by the Forest Enginee~ng Researeh Institute 
of Canada (Scott and Cottell 1976) revealed 
high attrition rates among training graduates. 
Programs in Canada were sponsored either by 
industry or directly by Canada Manpower. 
Industry data showed that only 43 percent of 
the graduates were retained in forest industry 
for 1 year. Canada Manpower results were 
worse, showing only 29 percent of graduates 
employed in forest industry 3 to 4 months 
after completing training. These high attri- 
tion rates were blamed on improper selection 
of trainees and insufficient atkntion to the 
placement of graduates. Significantly, the au- 
thors say: "However, training programs 
should not be held responsible for turnover of 
new workers that is attributable to poor job 
or community conditions, or to better eco- 
nomic opportunities, Solutions to these prob- 
lems lie elsewhere" (Scott and Cottell 1976, 
p. 52), 

Training for operators of newly purchased 
quipment has already been dismssed under 
the subject of 0571". But some equipment 
manufacturers, particularly those that make 
modern, complex logging machines, offer for- 
mal classroom training for mechanics em- 
ployed by customer fims. When these pro- 
grams were initiated, they usually consisted 
of several days of elassroom study emphasiz- 
ing the theory of the electronic circuitry, and 
depended on the experience of the mechanic 
to enable him to make the required applica- 
tion to the hardware. However, with the in- 
creasing complexity of t he machines and the 
lack of sophisticated knowledge among custo- 

merskechanics, the training was made more 
comprehensive and longer, up to 2 months in 
one case (Willows 1976). 

Training of operators is a matter of concern 
to machinery manufacturers because a ma- 
chine" performance depends on the compe- 
tence of the operator, Most manufacturers 
have participated in training programs such as 
those already discussed, usually %with disap- 
pointing reisults. In their view, one of the 
chief obstacles to training is the high rate cl.f 
turnover, nod only among customer's machine 
operators, but also among their own technical 
sales people. As a result, the extent of opera- 
tor training offered by most manufacturers is 
limited to the salesman or serviceman spend- 
ing an hour with the operator a t  the time of 
delivery. 

Not surprisingly, logging managers have a 
low opinion of the training services available 
from manufacturers. Experience has shown 
loggers that the training of both mechanics 
and operators is one of trial and error, and the 
result is low production and high costs until 
the required experience is gained to operate 
the equipment within its capacity and reduce 
downtime to an acceptable levelm4 

Prsgrarms of ipublllc forestry 
agencies 

Public forestry agencies such as the USDA 
Forest Senice, state extension services, and 
state forestry agencies offer on an irregular 
basis training programs in some of the tech- 
nical aspects of logging and lumber proces- 
sing, These agencies often work in cooperation 
with industry associations or individual firms, 
and the sessions are usually 1 to 3 days long. 
In timber harvesting, the most common sub- 
jects are log grading and logging road con- 
struction, while courses in dry kiln operation 
and lumber grading are eommonly oflered to 
lumber producers. 

In 1973, the Forest Sewice commissioned 
an evaluation of its Forest Products Utiliza- 
tion (FPU) Program, and because the FPU 
Program is representative of all efforts in this 
field, the evaluation is worthy of mention. The 

"Parker, E. Operating whole tree chipping systems. 
Unpublished report. WESTVACO, Govington, Va. 
8 P- 



frequent use of generalizations and the lack 
of rigor in the evaluation report (Greenacres 
Consulting Corporation 1973) illustrate the 
difficulties of assessing the effectiveness of an 
education program, but one passage from the 
report seems noteworthy. 

FPU staEers across the Nation have eon- 
tributed to or participated in (as instrue- 
tors j numerous group training sessions rang- 
ing from lumber grading classes for an indi- 
vidual company through fog bucking to 
grade sessions for the total membership of 
a particular trade association. . . . The re- 
sults have been as varied as the topics 
treated. Some classes, e.g., the dry kiln op- 
erators courses, have been most valuable and 
many unsolicited testimonials to their value 
can be found in FPU files. Other classes 
have been complete failures, having been 
attended only by individuals affiliated with 
the FPU program or having been cancelled 
for a lack of interest. 

One area of great potential contribution to 
the forest industry not being filled by public 
agencies is training in management. Logging 
and sawmill operators and managers are often 
weak in management sciences and personnel 
relations (Latham and Kinne 1971; White 
1965) ; yet tho educational eBorts of public 
agencies tend to avoid these subjeck and con- 
centrate on technical processes and marketing. 
But it is possible that training in manage- 
ment could, in the long run, have a greater 
impad on efficient utilization of both the 
timber resource and manpower. Two diffieul- 
ties are apparent here, however. One is that 
public agency personnel usually are not knowl- 
edgeable in this area and would have to bring 
in other specialists. The other difficulty is that 
managers in the industry who are in greatest 
need for such training might not be willing to 
participate. 

THE DEMAND 
FOR TRAINING IN 

FOREST INDUSTRV 
We turn now from a descriptive to a con- 

ceptual treatment of the subject to better 
understand the problems associated with 
training in forest industry and to get a glimpse 
of what the future might hold. The tool used 
is demand analysis. 

The demand for training in an industry can 
be vieured as a schedule of the anticipated re- 
turns on investment in training activities. In 
Figure 1, a line representing the marginal pro- 
ductivity of investment in training (MPIT) 
results from the relationship of various levels 
of in.rrestment in training (horizontal axis) and 
the expected rate of return on Ghat invest- 
ment (vertical axis), Successive levels of in- 
vestment are subject to diminishing rates of 
return. The model is applicable do an indus- 
try, a firm, or even an individual, Here we 
will malie use of i t  in analyzing those factors 
that influence forest industry f ims in their 
decisions about whether to invest in training. 

Marginal productivity of invest-. 
ment in training. 

INVESTMENT IN TRAINING (dollars) 

To complete the model there must be, of 
course, a standard against which training in- 
vestments can be judged, and for this purpose 
we will use a constant internal rate of return 
JIRR) . hlanagers will invest in training only 
if the MPIT as they perceive i t  exceeds the 
IRR. In Figure 2, for example, investment in 
training beyond point (it) would be unattrac- 
tive if the internal rate of return was at  IRR,, 
and a much lower level of investment (if) 
would be called for if IRRL prevailed. 

No manager considers his training needs or 
opportunities in such a fomal  and abstract 



Figure 2,--Comparison of "Investment in train- Figure 3.---The effect of factors that increase 
ing with aliternative investment within the the need for training an MPIT and investment 
firm. in training. 

INVESTMENT I N  TRAINING (dollars) 
lNVESTMENI IN TRAINING (dollars) 

manner. Nevertheless, he is not likely to un- 
dertake a training program unless he thinks 
i t  will be profitable, and this device can be 
helpful in identifying the factors that are 
relevant to his decision and what; sort of influ- 
ence thctse factors have. Each circumstance in 
a fim or industry that tends to increase the 
need for training tends to raise the hZPIT 
(Fig, 3 ) .  Conversely, any circumstance that 
decreases the need or desirability of training 
tends to  depress the MPIT. In the discussion 
that follows, all of these factors have been 
grouped under three headings : occupational 
characteristics, the rate of technological 
change, and labor market charactefistics. 

The level of skill required for entry  is an 
nant of the need for train- 

ing. The higher the skill required on begin- 
ning jobs, the greater the incentive to provide 
training for new and inexpe~enced workers, 
As was pointed out in the earlier desc~ption 
of job ladders in logging and sawmilling, and 
as other sbsewers have noted (Bond 1972b; 
Cottell 19'72), most fims in the industry have 
entry level jobs that require little skill, so 
there is little incentive for management to  un- 
dertake preemployment or vestibule training. 
Exceptions may be where there is a labor sup- 
ply problem and the training program sewes 
as both a recruiting device and a means of 
placing nekv employees in high-productivity 

jobs in a short time, as was true in the case 
of the Great Northern Paper Company. 

A second occupational characteristic that 
affects the productivity of investment in train- 
ing is the opportunity for interjob learning. 
Such opportunities are nod readily available 
in timber harvesting; thus the influence of 
this factor is to raise the MPTT in harvesting 
operations. In sawmilling, however, the con- 
centration of workers in a continuous produc- 
tion line has the opposite effect. 

The degree o f  superuision that is possible 
is a third factor, and here the situation is 
similar to that of interjob learning. Supewi- 
sion is di&cult on a logging operation and 
relatively easy in a sawmiH, thus tending to 
raise the MPTT in logging and reducing i t  in 
milling, 
A fourth consideration is the range of skills 

required. Some logging operators, particularly 
the smaller ones, need to have each of their 
crew members familiar with a number of dif- 
ferent jobs-perhaps even all of the jobs in 
the operation, This increases the crew's Bexi- 
bility and prevents shutdowns ~~Zten  a crew 
member is absent. The same holds true in 

ills, and the effect is to raise the 
hfPT% in both logging operations and saw- 
mills of small size. This factor is likely to be 
less important in large fims where more than 
one emplqiee is available for any one occupa- 
tion slot. 

The 5fth occupational factor is the degree 



of danger present on the job and the impor- 
tance of safety. Both logging and sawmilling 
are among the most hazardous of industries 
and incur high costs in the form of workmen's 
compensation insurance. There is ample in- 
centive in both industries for investment in 
training for the safe use of equipment, 

The final occupational characteristic that 
influences the R4PIT in forest industv, and 
perhaps the most important one, is the stm- 
ilan'ty of skills from firm to firm, Becker's 
(1964) theory of general and specific invest- 
ments in human capital is instructive here. 
General trailling results in skills that are use- 
ful nod only do the employing firm but also to 
its competitors, Specific training is useful only 
to the employing firm, After completion of 
training, a specifically trained worker is at-  
tached to the employing firm if he urishes to 
rnake use of his skill, while a generally trained 
worker can "sell" his skill elsewhere. Since 
the technology of both logging and milling is 
sirnilar among firms in each of the industries, 
training in both industries is general in nature. 

Under such circumstances, a firm will not 
undertake training unless its cost is borne by 
someme else; that is, by the employee or the 
public. If i t  is to be the employee who pays, 
the "payment" will ordinarily be acceptance 
of a wage lower than that of the fully trained 
worker while having the same or nearly the 
same work responsibilities. To put this in 
terms of the marginal productivity theory of 
wages, the worker's ""wage" must cover his 
contr-ibution to production and the cost of his 
training, leaving his actual wage a t  a lower 
level until he is fully trained. 

The generality of skills and training in the 
forest industry is a distinct disincentive for 
employers to incur training costs (Bond 

1972b). The theory of general versus specific 
training also helps explain why pulp and 
paper companies in Maine are willing to train 
woods workers while companies elsevcrhere are 
not. The geographic isolation of the R4aine 
companies and the lack of alternative employ- 
ers serve to rnake the training specific rather 
than geneml because the trainees have limited 
opportunity to transfer the skill to another 
employer unless they are willing do relocate,' 

The eBect of all six occupational charac- 
tesisties is summarized in Table I. It is evident 
that in logging, these wcupational cbarac- 
teristies present both incentives and disincen- 
tives for investment in training, while in 
sawmilling there is a predominance of disin- 
centives. 

The rate of tec=hrraIogEcaI change 

I t  is a common assumption that technologi- 
cal change raises the level of skills required 
and leads to the need for training. The rea- 
sming is that mechanization results in the in- 
troduction of machinery of greater complexity, 
that workers manning and s e ~ c i n g  this ma- 
chinery need higher types of skills, and that, 
therefore, employers see an upward shift in 
the MPIT, This has been the ~ d e s p r e a d  view 
in the forest industry over the past decade as 
mechanization and capital-labor ratios have 
increased (Bureau of Labor Statistics 1974; 
Jaakko-Poyry Company 1975). 

5The training program of Great Northern seems to 
be one in which the company and the trainee share 
the cost of training. The trainee receives a wage that 
is roughly two-thirds of that paid to a 'Class A" or 
experienced worker, After the training period, he be- 
comes first n "Class C" and then a ''Class B" worker 
before reaching "Class A" status about 6 months 
after training. At each suceeding class level, he re- 
ceives a higher wage. 

Table 1.-The positive (+) and negative (-) effects of oceupational 
characteristics on the productivity of investment in training 

Occupational 
characteristics 

Entry level skill required 
Opportunity for interjob learning 
Degree of supervision possible 
Range of ski119 required 
Degree of hazard 
General vs. sneeific skills 

Logging Sawmilling 
Small Large Smatl Large 
firm firm firm firm 
- - - - 
+ -1- m - 
+ 4- - - 
4- - + - 
4- + + + - - - - 



But there has been some important research Figure 4.-The relationship between automa- 
that questions the validity of the assumed re- tion and degree sf worker skiill required. 
lationship between technological change and 
skill requirements. On the basis of studies in COMMON ASSUMPTION 
a number of industries, James Bright con- 

3 
eluded that the upgmding effect of automa- 0 
tion has been greatly exaggerated (Bright 2 
1966). "'On the contrary,*hays Bright, "there 
was more evidence that automation has re- 5 
duced the skill requirements of the operating 
work force.yf 6 

Bright was not the first to advance the idea 
that automation reduced skill requirements. 
Veblen (1958) wrote about i t  in 1904. In 2 
1954, the National Manpower Council re- CI 
ported that employers were convinced that 
specific skills were not of paramount impor- 
tance because the highly skilled, multiopera- 
tion jobs in industry were being reduced to a 
series of simpler jobs tkat could be handled 
by workers of lesser skill (National Man- 
power Council 1954). 

But Bright was the first to do empirical re- 
search on the subject, His analysis showed 
tkat many types of automated machinery re- 
quire less operator skill after certain levels of 
mechanization are achieved, and that many 
jobs fomerly requiring long experience and 
training are reduced to easily learned, 
machine-tending jobs as a result of automa- 
tion."n Figure 4, Bright's conclusion about 
the relationship between automation and skill 
demands is compared with the common as- 
sumption. 

One suggestion that comes from Bright's 
work is that the degree to which mechaniza- 
tion in the forest industry affects skill re- 
quirements can be detemined only by in- 
vestigating each job and the degree to which 
i t  is altered by increasing the sophistication 
of machinery. Constraints on resources limit 
us to a much more modest approach here. 
Three recent changes in the technoloa of 
both logging and milling are assessed in terns 
of their effect on skill requirements, These 

Wright draws no distinction between automation 
and mechanization. Ordinarily, mechanization is de- 
6ned as the process wherein machinery takes the 
place of human or animal effort, and automation is 
the latter stage of mechanizatiotl where control of 
the machinery becomes increasingly automatic. 

DEGREE OF AUTOMATION 

changes are: in logging (I)  natural spar tree 
to portable steel dower, ( 2 )  chain saw to tree 
shear, and (3) wheeled skidder and piece 
loader to whole tree yarder and chipper; and 
in milling (1) band or circular saw to chip- 
ping headrig, (2)  manual to automatic sorter 
and stacker, and (3) manual to automatic 
trimmer, All of these changes have been cited 
as mechanical improvements that have in- 
creased man-hour productivity in recent 
years. 

Bright sharpened the dehition of a ""silled 
worker" by examining the demands machinery 
makes on the tvorker. He drew up a list of 12 
categories of contributions for which the 
worker receives compensation. Eleven of 
Bright's categories are used here; the twelfth 
(seniont y ) seemed inapplicable to this arnaly - 
sis. A judgment on the effect of each tech- 
nological change on each worker contribution 
was made on the basis of a consensus of a 
group of faculty members in the Division of 
Forestry at West Virginia University. The re- 
sults of the assessment are shown in Table 2. 
Each letter L, S, or I3 means that the tech- 
nological change was Judged as resulting in a 
lower, the same, or a higher worker contribu- 
tion, respectively. 

The arbitrariness with which the judgments 
were made precludes the drawing of any fim 
conclusions. But on the basis of some of the 
recent and important technological changes 
in the industry, i t  seems that the process of 



I 
I mechanization in loggng has placed heavier 

demands on a number of worker contributions 
that might be included in a definition. of skill. 
Note, however, that the most recent of the 
technological changes, the switch from wheeled 
skidders and loaders to whole-tree yarding 
and chipping, is judged as requifing greater 
bvorker contribution in only 2 of the 11 cake- 
gories. Relating the logging portion of Table 
2 do Bright's cuwe in Figure 3, it seems that 
while logging is still ad an early and high 
point on the evolutionary curve of meehaniza- 
tion and skill demands, it may have reached 
the apex of the eur%re so that future techno- 
logical change ~ l l  not require greater skill 
among workers. 

In contrast to the analysis of logging, that 
of sawmilling suggests that technological 
change may be lessening the demand for skills 
and that automation of many processes is re- 
ducing not only the physical but also the 
mental eBort of workers. The automation of 
sawmill processes was foreseen by a t  least one 
expert two decades ago. In testimony before 

ii the U.S, Senate Select Committee on Small 
8 in Business in 1959, Fred C. Simmons de- 
2 ill of the future: "The saw- 
tz 
2 mill proper will employ no more than five or 
i-r 
o six men. None of theso will do hard physical 
a work. This will be done by machinery. So 
Cii 

8 will much of the mental wort< too. Many ma- 
.3 

9 chines will be controlled by other machines" 
2 (U.S. Senate Select Committee on Small Busi- 
$ 6  .--I r--i ness 1959). 
5 @ 
& Q 

I t  should be kept in mind that the foregoing 
8 a discussion has been concerned with the %Ell 
E 3 
03 of machine operators and helpers and not e t h  
0 

+-a engineers and mechanics. In most any situa- 
2" 

4 - 4 - 2  
tion involving heightened sophistication of 

1 Q 

j.52 1 
machinery, there is a greater input on the part 

T? ~ E C  sf the machine designer and the mechanic 
M @  

E%Q who keeps the machine running. Comments 
11 5;s by operators of whole-tree yarding and cbip- 
Xzf- 
&+j:- ping systems emphasize the importance of 

good mechanics on the jobs4 A recent 2 5 5  
a+- C: Canadian study (Boyd 197v showed that I 

11 $2 
CL sg, of every 4 hours on logging jobs is Tost be- 
.- C; & cause logging machines are out of semiee, and 

gzz that up to three-quarters of the dowmtirne 
c-* t"-- can be eliminated through proper maintenance 
ii 2% 
$99 and repair procedures. 

The implications of tec)lnolo@cal change on 



training in the forest industry are unclear, to 1964). Many of these people were readily em- 
say the  least. But the following tentative con- ployable because their f a m  background had 
clusions are offered. given them familiarity rvith logging and mill- 

asi The process of mechanization in the indus- 
try should probably be viewed as one in 
which skill demands, rather than increasing 
across-the-board, become concentrated in a 
few key occupations, primarily those that 
have the responsibility for mechanical 
maintenance. Thus the MPIT of mechanics 
has become very high in relation to that of 
other workers. 

@ The evolution of mechanization in logging 
may still be a t  a stage where i t  enhances the 
MPIT of machine operators, but in the most 
highly mechanized operations this may not 
be true. 

@ Technological progress in sawmilling has 
probably reduced the skill requirements and 
the MPIT of machine operators. 

Labar market ~kriasatcterfstItcs 

The need for training in forest industry de- 
pends to  a great extent on whether there al- 
ready are qualified workers in the labor force 
and the ability of the industry to attract and 
hold them. Since the labor situation in forest 
industry shows considerable change over time, 
among geographic areas, and among firms of 
different size or even different management 
philosophies, this subject can be discussed 
only in the broadest and most general of 
terns. Perhaps the best approach to the sub- 
ject is through a brief historical sketch. 

Forest industry has had an ample supply 
of labor over most of the post-World War I1 
period. During the 1950's and 1 9 6 0 ' ~ ~  there 
was a large surplus of rum1 labor resulting 
from declining demand for farm workers. Ern- 
ployment in mining, another source of rural 
employment, was also dropping during this 
period. While many unemployed rural people 
migrated to urban areas in search of work, 
many others remained, caught in the back- 
wash of postwar prospePity that was sweep- 
ing most of urban America (hfarshall 1974; 
Sufrin and Buck 1963). Those who remained 
in rural areas contributed to a large labor 
pool for rural industkes such as the forest in- 
dustry (FVhite 1965; kianthy and James 

ing equipment and practices (Wolf and Nolley 
197'7'; Bond 1972a; White 1965). 

Throughout this p e ~ o d ,  both segmenh of 
the industry were characterized by a large 
number of small firms, many of which were in 
and out of production as markets fluctuated. 
In. both woods and mills, layoffs were common 
among the smaller firms when markets turned 
downward, In the woods, workers could rarely 
depend on more than 40 weeks of work be- 
cause of adverse weather, The pay was low, 
the work physically demanding and hazardous, 
and working conditions were often poor (Wolf 
and Nolley 19'77'; Bond 197%; Cottell 1972; 
White 1965; Hamilton e t  al. 1961). 

Because of these conditions, workers at-  
tracted to the industry tended to be poorly 
educated and lacked motivation and reliabil- 
ity (Bond 1972~;  Hamilton 1963). They 
tended to look upon the work as temporary 
and were quick to leave when another oppor- 
tunity arose. Both quit rates and absenteeism 
were (and still are) among the highest in all 
of industry (Wolf 1977). 

Much of what has been written about the 
labor problem of forest industry has described 
the problem as one in which the industry 
could not recruit suficient numbers of work- 
ers with required skills, given the wages and 
working conditions that the industry felt i t  
could offer (Granskog and Manthy 1970; 
Bromley 1957; Jenkins 1968). When fears of 
a wood shortage erupted, as they do period- 
ically in times of high market demand (par- 
ticularly in the pulpwood industry), the 
solution advocated by many was an active 
program of recruitment and training. In the 
case of pulpwood in the Southeast, closer 
analysis implicated the sharp increases in de- 
mand for wood and the inability of the wood 
delivery system to respond readily, rather 
than deficiencies in the labor supply (Hamil- 
ton e t  al. 1961; Pikl 1960). 

Another and somewhat different way of 
viewing the labor problem in forest industry 
results if we ask the question: Is i t  really a 
deficiency of skills that has posed a problem 
for the industry, or does the deficiency lie in 
other attributes of the workers? In this re- 



gard i t  is helpful to consider the theory of the 
dual labor market. 

Whereas traditional labor market theory is 
based on the concept of a single market, the 
theory of the dual labor market holds that 
there are actually two nlarkets-primary and 
secondary. The labor market conditions that 
have prevailed in much of the forest industry 
are similar to those described for the second- 
ary market. 

The primary market, according to Piore 
(1970), who fomulated the theory, offers 
jobs that provide high wages, good working 
conditions, employment stability and job se- 
curity, and chances for advancement, The 
secondary rnarket offers jobs with low pay, 
poor working conditions, high variability in 
employment, and little opportunity to ad- 
vance, But not only are there great differ- 
ences between jobs in the two markets, the 
people who occupy them tend to exhibit dif- 
ferent behavior. According to Piore, '%he most 
important characteristic distinguishing pl-i- 
mary frorn secondapy jobs appears to be the 
behavioral requirements they impose upon 
the work force, particularly that of employ- 
ment stability. Insofar as secondary workers 
are barred frorn primary employment by a 
real. qualification, i t  is generally their inability 
to show up for work regularly and on time." 

Piore suggests that entry into the primary 
labor market is not denied by lack of slcill- 
recall we have already noted that most ern- 
ployers in industry are not greatly concerned 
with specific skills when hiring-but by the 
lack of a work ethic that gives the worker the 
attitude and motivation appropl-iate to the 
demands of the job. 

If the theory of a dual labor market has 
any applicability to  the labor problems for 
forest industry----I believe i t  does-then the 
industry's problem has not been a shortage of 
skilled labor as much as a failure to "buyp9 
the desired worker behavior. The syndrome 
of quality jobs in terms of wag=, working 
conditions, and other factors, matched by the 
quality of the workers attracted to  thme jobs, 
has existed, As one progressive logging mana- 
ger put it, ""There" nno such thing as cheap 
labor.'" 

If this analysis is accurate, then recmit- 
ment and training programs in the industry 

are doomed to failure unless the job qualities 
are upgraded. In the absence of such upgrad- 
ing, the types of workers attracted to train- 
ing programs are likely to be the same as 
those attracted to the jobs, and will exhibit 
the same degree of motivation, absenteeism, 
and quit rate. 

To what the extent, firms in the forest indus- 
try have problems of labor supply, it is dificult 
to see how those problems can be solved by 
training submar~na l  workers for submarginal 
jobs (Granskog and Manthy 1970). A more 
promising solution is creating jobs that will 
enable the industry to bid for workers in the 
primary labor market. 

I t  is significant that the few successful 
training programs in the industry, such as 
that of Great Northern Paper Company, pro- 
vide relatively high wages and are adminis- 
tered by those who can be selective in recruit- 
ing trainees. These factors, together with the 
quality of the resulting work force, suggest 
that Great Northern is tapping the primary 
labor market. 

To some extent, better jobs are being cre- 
ated as a result of mechanization and chang- 
ing industry structure. A key factor in pro- 
moting these changes is the turnaround in 
rural employment (Beale 1976; Marshall 
1974). Farm employment has stabilized and 
employment in mining is increasing. ,4 trend 
toward rural industrialization has created 
greater opportunities for manufacturing ern- 
ployment in small towns. All of this consti- 
tutes a move toward economic rebirth of rural 
areas that is predicted to continue in the fore- 
seeable future, and will increasingly force the 
forest industry into greater eompetitim for 
labor, 

There are additional factors that will tend 
to intensify the competition for labor in. the 
future, including a decline in both the rate of 
entry of young people into the labor force in 
the 1980's and the number of people avail- 
able for jobs that the U.5. Department of 
Labor describes as "lower level" "epartment 
of Labor 1976; W'ool 1976). 

Pc!fechaniisatioxl-through its egect on capi- 
tal-labor ratios, labor productivity, wage rates, 
and job conditions gers the industry an 
opportunity to compete for labor under a 
tighter labor supply, But there will remain 



some strong disincentives to large infusions of 
capital and conversion to fully mechanized op- 
erations, especially in l o g ~ n g ,  The character- 
istics of the timber resource-its scatter, size, 
and accessibility-will continue to pose con- 
s t ra inb on profitable capital input. Highly 
mechanized operations often require clearcut - 
ting of timber, and environmental constraints 
may limit its use. Increasing fuel costs and 
the cost of, capital equipment itself will have 
to be reckoned with. 

And then there are certain institutional fac- 
tors that  favor small, labor-intensive opera- 
tions, such as workmen's compensation 
statutes that permit small employers to avoid 
paying insurance premiums. All of these fac- 
tors tend to impede the process of mechaniza- 
tion, and together with higher labor costs, 
constitute a stern test (of the industry's effi- 
ciency. The real skill problem in the future is 
likely to be in management rather than labor. 

Most of the training of workers in the forest 
industry is infomal and takes place on the 
job. It is difficult, if not impossible, to assess 
the extent and quality of this training; but 
studies in other industries have shown that  
this method of training is favored by both 
management and labor. On-the-job training is 
easier to accomplish in sa 
logging because of the concentration of work- 
ers and the "assembly line" nature of mill- 
work. However, in both segments of the indus- 
try there is a reluctance to incur training 
costs because of the transferability of skills 
from fim to fim. A. critical element in effec- 
tive on-the-job training is the quality of man- 
agement and supervision, The small operator 
in the forest industry is usually ill prepared 
to fulfill the managerial requirements sf eeee- 
tive on-the-job training. 

There has been little fomal training in 
forest industry, and many efforts have proven 
unsuccessful-the chief reason apparently 
being the quality of trainees attracted to the 
programs. Notable exceptions include pro- 
grams offered by two postsecondary voca- 
tional-technical schools and a large pulp and 
paper company in Maine, Fomal  training pro- 
grams have shown greater success when 

trainees were selected carefully and were 
guaranteed a good wage during and after 
training, 

'Vocational training programs in wood har- 
vesting a t  the high school level are of ques- 
tionable value, and support of such programs 
by the forest industry may not be justifiable 
from the standpoint of social welfare or the 
long-term interests of the industry. In the 
long run, the industry can best be served by 
having access to a labor force that is educated 
to its highest potential, adaptable to chang- 
ing technology and skill requirements, and 
motivated toward high perfomance and self- 
improvement. 

Training for forest industry occupations in 
connection with public manpower programs 
has been a failure, both in the United States 
and Canada, largely because the goals of these 
programs have differed from the recruitment 
and training goals of the industry. There has 
been little opportunity to screen trainees, and 
the relatively low pay and poor working condi- 
tions in the industry have precluded the at-  
traction of competent trainees. 

Manufacturers of equipment for the forest 
industry provide little training for equipment 
operators but are beginning to offer an impor- 
tant service in the training of mechanicrtl 
maintenance personnel. This is one of two 
areas in which the need for training is most 
acute and is likely to  continue as machinery 
becomes more sophisticated. 

Training programs offered by various Fed- 
eral and state forestry agencies tend to con- 
centrate on technical skills and ignore the 
needs for management training, which is the 
second area of acute need. 

There is reason to question the commonly 
held assumption that increasing mechaniza- 
tion raises the level of required skills and 
leads to a need for more skill training. The 
assumption is probably more valid in logging 

illing but even in logging the 
greatest need for intensified skill training as a 
result of mechanization is in the occupation 
of mechanic rather than machine operator. 

What the forest industry has often viewed 
as a lack of skills might more accurately be 
described as a lack of motivation and un- 
satisfactory work behavior among workers at-  
tracted to the industry. The industry may be 



operating in the "secondary" labor market, 
and thus recruiting and training submarginal 
workers for submarginal jobs, 

The long-term oversupply of labor in rural 
areas has been the key factor contributing to 
low wage levels and poor working conditions 
in forest industry, but the rural labor supply 
is now changing and forest industry faces 
greater labor competition in tho future. The 
industry may be able to compete in this labor 
market by mechanization and job upgrading, 
and there is evidence of a trend in this direc- 
tion. However, there are a number of disin- 
centives to mechanization with which the 
industry must contend, and there is no assur- 
ance that the pace of mechanization will be 
adequate to counter increasing labor costs. 

In the future, most of the skills needed by 
the industry may be available in the more 
highly industrialized rural labor market and 
among the more highly educated workers in 
that market. Except for a few isolated areas 
where forest industw is the predominant eco- 
nomic activity, and where a few firms and pub- 
lic institutions may cont>inue to offer formal 
skills training, on-the-job training should be 
adequate for the industry's needs for machine 
operators and helpers. 
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