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Forestry Canada

Forestry Canada is the main focus for forestry matters in the federal
government. It provides national leadership through the development, coordination,
and implementation of federal policies and programs to increase long-term economic,
social, and environmental benefits from the forest sector for Canadians.

Forestry Canada is a decentralized organization with six regions, two national
research institutes, and seven regional sub-offices located across Canada.
Headquarters is located in the National Capital Region in Hull, Quebec.

In support of it s mandate, Forestry Canada carries out the following
activities:

-administers forest development agreements negotiated with the provinces
-undertakes and supports research, development, and technology transfer in

forest management and utilization
-compiles, analyzes, and disseminates information about national and

international forest resources and related matters
-monitors disease and insect pests in Canada's forests
-provides information, analyses, and policy advice on economics, industry,

markets, and trade related to the forest sector
-promotes employment, education, and training opportunities in the forest

sector
-promotes public awareness of all aspects of the forest sector.

Forestry Canada interacts regularly with provincial and territorial governments,
industry, labor, universities, conservationists, and the public through such bodies
as the Canadian Council of Forest Ministers, the Forest Sector Advisory Council,
the Forestry Research Advisory Council of Canada, the Canadian Interagency Forest
Fire Centre, and regional consultative committees. Forestry Canada is also active
in international forestry agencies such as the International Union of Forestry
Research Organizations and the Food and Agriculture Organization, as well as in
technical and trade missions.
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Committed to human resource
development...

Canada's competitive forest industry is dependent on a well-trained work
force enhanced by year-round employment opportunities in forest
management services.

Such ongoing human resource development in forest management requires
significant increases in labour quality ensuring long term-term employment
opportunities and providing workers with skills to satisfy new job
requirements. The key to human resource development is timely
information on the needs, problems, and composition of the forestry labour
force. Cu.'Tently, the sector requires more technical forestry practices. As
a result, those working in the field will need the commensurate skills.

This study is one example of how Forestry Canada is taking the lead to
improve human resource information in forestry. A cooperative effort
between Forestry Canada and the Ontario Ministry of Natural Resources,
this initiative solicited needed human resource information using as the
study group the silviculture labour force, it is a step in the right direction.

The data collected and employment categories analyzed are unique to this
study. Infonnation was solicited from silviculture workers, thereby
providing a measure of their quality of life, economic well-being, labour
quality, and occupational concerns. The employment categories addressed
represent the first systematic attempt to define the wide array of silvicultural
occupations within the forest sector.

This study and future studies are key to the formulation of effective and
responsive labour policies. In addition, Forestry Canada, with other federal
departments and provincial governments, is committed to providing an
integrated forestry labour data base and developing human resources in
forestry.

I ttust that you will find this infonnation useful and I encourage you to
contact Forestty Canada's Forest Development Directorate for more
infonnation.

~1:' r~)~::%-""--
=te~~;l~orestry
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administrative region of the Ontario Ministry of
Natural Resources (OMNR) during the 1989 forest
management season. It focuses on four silviculture
employment groups identified as forest renewal, site
preparation, stand tending, and nursery.

occupational classification system for forest
management workers (chart 1). Studying one segment of
this occupational classification system, namely the
silviculture labor force, this study collected socio-
economic information on this labor group.

This study was conducted in the eastern

Forest management services
industry labor force

Chart!
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One OMNR field supervisor and five field interviewers
collected the information. The field supervisor from
OMNR organized the work groups by handling the
assignments, reviewing the completed work, and
serving as a liaison with Forestry Canada. The five
interviewers were responsible for collecting the
completed questionnaires, answering any questions
related to the survey, and augmenting good public
relations with the work crews.

The field supervisor was an experienced forester,
familiar with forest management practices in eastern
Ontario. Five interviewers were experienced foresters
from the area. These interviewers were chosen because
they were well informed on silviculture matters and
could commandeer the respect of field crews.

Survey area
The eastern administrative region of the Ontario

Ministry of Natural Resources encompasses the
Brockville, Cornwall, Carleton Place, and
Tweed/Napanee forest management districts (see
map). The region encompasses 2,550,000 hectares, of
which 891,000 hectares are productive forests.

Employees in the Kemptville nursery, located 40
km south of Ottawa, were the nursery workers
surveyed. It is one of the larger nursery complexes
owned and operated by the Ontario Ministry of
Natural Resources. Their primary products are red and
eastern white pine bare-root seedlings. Production
capacity is approximately 12 million bare-root
seedlings per year. Container seedling production
exists, producing approximately 200,000 seedlings per
year.

Survey population
The relatively small survey area allowed 100%

coverage of all silviculture workers employed in the
region. Tables 1 through 4 show labor crew type, forest
land base, and forest management program for each of
the four employment categories and forest management
districts.
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Table 5

Response rates by employment group

Average%Silviculture employment group

Forest renewal
Site preparation
Stand tending
Nursery

98
100
96
93

The survey differentiated workers migrating among
employment groups in four ways: new entrants (those
with some experience in some form of silviculture, but
new to the present employment category), absolutely
new entrants (no experience in any form of silviculture),
relatively new entrants (those with experience in the
employment category but who did not work in
silviculture in 1988), and veterans (those with
experience in the employment category who did work in
silviculture in 1988 and returned to work in 1989.)

Qualitative
Labor demographics

The labor analysis compared such variables such as
sex and age distribution in the labor force. In addition,
labor statistics provide the basis for comparisons
between forestry and non-forestry workers.

Silviculture worker profile:
introduction

Using the data collected by the silviculture labor
survey, silviculture workers were analyzed both
quantitatively and qualitatively. The quantitative
analysis considered, for example, income, hours of
work, wage types, and labor migration. The qualitative
analysis concerned the demographic composition,
human resource investment, and occupational
aspirations.

Quantitative
mcome

The survey showed gross income, silviculture
income, and additional income. This permitted
calculating silviculture income as a percentage of gross
income. Gross income is the total from all sources,
including government welfare payments. The
additional income question identified the primary
income source when not derived from silviculture.

Hours of work and wages
The duration of silviculture employment and the

method of payment were surveyed. Operators use a
variety of methods to calculate pay including hours-
per-day, hours-per-week, and weeks-per-year. Wages
may be offered according to time worked (hourly), work
completed (piece); or a fixed amount (salary). The type
of compensation offered can influence labor
productivity, efficiency, and profitability.

Human resource analysis
The human resource analysis reviews the labor

quality of a working population. Fonnal education, job
training, and experience can be used to detennine
workers' ability to perform the job. This classical
approach for assessing labor quality was adopted in
this study.

An analysis of human resource investments can
often indicate reasons for wage differentials by age
group and employment categories. It facilitates
detennining how much capital should to be devoted to
education and training compared to other labot
investments.

Education, the development of character and
mental abilities, is a major fonn of human resource
investment. It detennines the worker's potential
marketability, mobility, and productivity. Education
increases the value of workers in terms of the services
that can be offered to the employer, the job
opportunities available to them, and it influences their
production.

Education can be either general and specialized. A
general education is not necessarily job specific while a
specialized education provides skills that are job
specific. The survey assessed labor quality based upon
education classified as formal (general) and forestry
(specific).

Training, an addition or alternative to fonnal
education, is another major form of human resource
investment. Like education, training can be both general
and specific. General training can be used anywhere, not
just in the finns that provide the training. Specific
training, however, is useful only in the company that
provided the training. The distinction between general
and specific training can sometimes be difficult to
make. Training may contain elements of both.

Silviculture labor migration
Labor migration, movement from one employment

group to another, provides an insight into the degree of
workers' attachment to their jobs and the factors that
may induce them to move. A variety of factors can cause
voluntary or involuntary migration such as wage
differentials, age, geography, and the unemployment
rate. Workers may choose to move because they are
dissatisfied with their present job or be forced to
change jobs because they were dismissed.
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Proportion of forest renewal workers
with tree planting training

When asked whether their formal education
included forestry courses, only 10% indicated they had
received some education in forestry (fig.3). Of those
forest renewal workers who said they received some
education in forestry, 47% reported an education in
forestry general, which implies university courses in
forestry, followed by forestry technology, implying
those with a college education in forestry, 25%. The
other forestry category consisting of forest recreation
and forest resource management planning represented a
noticeable contribution of 25%. Only 3% reported an
education in forest engineering.

319 forest renewal work~
or 100% of forest renewal

employment category.

114 or 36% offorestrmewal
workers received silviculU1re

IfajniDg.

Forest renewal workers

100%

Only 21 % had tree planting training.
Figure 4

Most workers who received training in planting
obtained it from company sources (63%). This reflects a
larger proportion of forest renewal operations falling
within the private sector, although most planting
contracts are tendered by the province. The training
offered by private silviculture operators varied from
formal programs to the simplest forms of learning by
doing, observing others, and being reprimanded for
mistakes. Other sources where training was received
include government (17%), at home 9%, and other
(11 %).

0%
elemmtary ~ coIIcgC IlDiv~ity graduale

sdIOol

Figure 3

Forest renewal experience
The survey revealed that 45% of all forest renewal

workers have no previous experience in artificial
reforestation. These workers are new entrants into the
forest renewal employment category, but not necessarily
into the silviculture labor force. This high number of
new workers could be explained by an increase in forest
management activity which would increase labor
demand and a high job turnover rate. High job turnover
rates are not uncommon in forest renewal because
workers view the work as monotonous, physically
demanding, and subject to extreme weather conditions.

Forest renewal training
The forest renewal workers were asked whether

they had received any silviculture training after
leaving school; only 36% or 114 workers indicated they
had. This implies a greater emphasis on silviculture
training than forestry education as the major form of
human resource investment. However, only 21% of all
forest renewal workers surveyed in eastern Ontario
received training in planting (fig. 4). With contracts
demanding more stringent quality control on planting
sites, the need to have high-quality workers is acute to
reduce seedling mortality and forest management costs.
The training received varied: some workers have had
intensive training while others have had extensive
training. Training could include instruction in planting
regulations, handling of seedling stock, worker safety,
on-site planting procedures, and the use of planting
equipment. Other areas included site preparation, and
stand tending.
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Human resource assessment
Table 7 compares all three forms of human resource

investment. Only 2% of all forest renewal workers
surveyed possess forestry education, silviculture
training, and forest renewal experience. By contrast
36% of all forest renewal workers have no forestry
education, silviculture training, or forest renewal
experience. All other workers (62%) claimed other
combinations of forestry education, training, or
experience.

Overall human capital assessment
-Forest renewal worker -

Conditions Workers Total

;'6::1

no forestry education
no silviculture training
with forest renewal exoorience 111 35
no forestry education
with silviculture training
with forest renewal experience 38 12
Iwith forestry education
no silviculture training
no forest renewal experience 4 1
with forestry education
with silviculture training
no forest renewal experience 0 0
with forestry education
no silviculture training
with forest renewal experience 23 7
no forestry education
with silviculture training
no forest renewal experience 22 7

Total 319 , 100% I
Table 7
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their financial standing above the poverty line based
on a family unit of two.

Wage types and frequency of pay
Piece rates are the most commonly used method of

payment for forest renewal projects in eastern Ontario
with 72% of all workers paid on this basis. These
workers are paid according to the number of seedlings
they plant. The basic premise underlying the piece
wage is the insurance that seedlings will be planted
and labor productivity will be maintained at an
acceptable level. Productivity is especially important
given the short time to complete forest renewal
operations. It is vital to undertake and complete forest
renewal work within time constraints defined by
biology and climate. Crew chiefs, supervisors, and
permanent employees who manage the planting crews
on the job site (28%) are primarily paid on an hourly or
salary basis.

Workers are paid at differing times: 42% upon job
completion and 56% on a weekly or bi-weekly basis.
Only 2% are paid monthly. Pay-out formats are
essentially at the discretion of the employer.

Work hours, days, and weeks
The length of a working day varies significantly.

Fourteen percent work fewer than eight hours per day.
Forty-two percent work eight hours a day and 44%
report working greater than eight hours a day with
hours ranging between 10 and 12 hours per day.

Weekly hours also vary significantly with 55%
reporting more than forty hours per week. Some forest
renewal workers are employed on a five day work week
while others are employed on a six day work week. In
addition, the work week is not defined as Monday to
Friday or Saturday. Sunday planting is common.
Weather conditions frequently determine the work
week. Other factors may also impinge upon employable
planting time: availability of seedlings from the
nursery, the size and number of the planting operations,
the tendering of planting contracts, and human factors.

In eastern Ontario, the planting window is
approximately eight weeks between late April and
late June. Within this time, variations of forest
renewal employment are profound. Thirty-five percent
of the forest renewal workers were reported to be
employed less than 4 weeks, 60% between 4-12 weeks
and 5% with 12+ weeks. Those who work more than
twelve weeks are assumed to be involved in
administration. Possible explanations for these
variations in employment length are numerous such as
the late arrival of seedlings from the nursery and the
size of planting contracts. For example, small planting
operations require fewer person-hours than large
planting operations.

inflated because many are students, perhaps skewing
the results. Given that most student incomes in Canada
fall below the poverty line, student forest renewal
workers should be treated separately and extracted
from the pool of forest renewal workers.

In forest renewal, one may contend there is no
difference between a student or non-student forest
renewal worker because both are generally employed
for the same period of time. In addition, there is no
evidence that the income earned in forest renewal is
different between student or non-student forest renewal
workers.

A rationale for separating student workers from the
regular work force when considering income levels is
that students tend to return to school, thus leaving the
work force, while non-students search for other forms of
employment. Those workers who remain in the general
labor force and derive a gross income below the poverty
line are the real concern. Given this concern it is
important to separate the student forest renewal
workers earning some or all income in silviculture and
recalculate the number of workers who would fall
below the poverty line.

However, the labor force survey did not collect
information on whether the forest renewal workers
were students or non-students. The age category 15-24
and the levels of educational attainment, namely,
elementary and high school were used to estimate the
number of student forest renewal workers. The 15-24 age
group was used because it is the most likely age of
individuals attending school. The elementary and high
school levels of educational attainment were chosen
because individuals who completed elementary school
have a high probability of attending high school and
those who completed high school less a drop-out
factor2 have a high probability of attending other
forms of post secondary education. Individuals who
have completed college, university or graduate school
are assumed to enter the work force upon graduation and
therefore are not considered.

Therefore, 21 workers assumed to be students were
removed from the population of 87 workers. The
remaining 66 non-student forest renewal workers
represent 21 % of the forest renewal employment
category earning some or all income from silviculture
below the poverty line. Since some of these workers
may be married, their combined incomes could raise

2 The percentage of secondary students who would

go on to the post-secondary level is based upon 1987
data provided by the Ontario Ministry of
Education. A dropout rate of 38% was used,
assuming grade 12 as the graduating level.
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Worker concerns
In answering the subjective question, respondents

addressed topics from working conditions to wages (fig.
10). These responses provided a general indicator of
worker morale and problems that may need attention.
The work environment ranked as the most significant
concern of forest renewal workers. Approximately 40%
complained of working in the rain, extreme
temperatures, and having to contend with insect bites.
The physical demands, seasonality, and monotonous
nature of the work also contributed to negative
attitudes towards tree planting.

Wages were not reported as a major issue nor did
many complain about the hours of work. Remoteness did
not playa significant role because many operations
were located close to small towns and cities.

Forest renewal worker concerns
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Site preparation training
The site preparation workers were asked whether

they had received any silviculture training after
leaving school; 62% or 13 workers indicated they had.
This figure implies a greater emphasis on silviculture
training than forestry education as the major form of
human resource investment. However, only 48% of all
site preparation workers surveyed in eastern Ontario
received training in site preparation (fig. 14). Other
areas of training included forest renewal and stand
tending.

Proportion of site preparation workers
with site preparation training

Site preparation experience
The survey revealed that all workers had at least

one season of experience in preparing the soil for a new
crop of trees. This lack of new workers may be an
anomaly; however, some explanations exist. Many site
preparation workers are self employed and usually
provide their own heavy equipment. This equipment
may include a tractor and bush-hog which are costly to
acquire and maintain. In addition, experience handling
heavy equipment on different terrains and the required
knowledge of soil preparation techniques may deter
potential workers. Many, 52%, have four or more
seasons of experience in site preparation (fig. 15) which
demonstrates a low job turnover rate and the ability to
retain an experienced pool of site preparation workers.

,

21 site preparation workers
or 100% of the site preparation

employment category.

'"

~

Site preparation experience

1~13 or 62% of the site

preparation workers received
silviculture training.

Only 48% had site preparation training.

Figure 14

0IY0

1-3 4-6 7-10 10+nooe

The majority of the workers who received training
in site preparation obtained it from public sources
(76%). This reflects the larger proportion of site
preparation operations falling within the public sector.
Other sources included company 8%, home 8%, and
other 8%.

Figure 15seasons
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Human resource assessment
Table 9 compares all three forms of human resource

investment. Only 14% of all site preparation workers
possess forestry education, silviculture training, and
experience. All other workers (86%) reported other
combinations of forestry education, training, and site
preparation experience.

Overall human capital assessment
-Site preparation worker -

Conditions Workers Total

no forestry education
no silviculture training
with site preparation experience 7 33
no forestry education
with silviculture training
with site preparation experience 10 48
with forestry education
no silviculture training
no site preparation experience 0 0
with forestry education
with silviculture training
no site oreoaration exoerience 0 0

with forestry education
no silviculture training
'with site oreoaration exoerience 1 5

I 

no forestry education

with silviculture training

no site preparation experience 0 0

Total 211

1~'

Table 9
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in silviculture given their present skill and experience.
Only 14% were uncertain about future employment.

work week. In addition, working on week-ends is quite
common. The maximum number of work weeks available
for site preparation is controlled by the biology and
climate. Many factors impinge upon employable site
preparation time: availability of equipment, the size
and number of operations, the tendering of contracts,
weather and site conditions, and human factors.

In eastern Ontario, the window for site preparation
is approximately twenty-four weeks from mid April to
mid October. Extensions beyond mid October are
possible depending upon the level of snowfall. There
are many variations in the length of site preparation
employment. Four percent of the workers reported they
were employed less than 4 weeks, 38% between 4 and 8
weeks and 58% reported 8+ weeks. Explanations for
these variations are numerous. For example, small site
preparation operations require fewer person-hours than
large operations. Whatever the cause, employment in
site preparation remains highly seasonal.

Education or training demand
The responses were split with 57% desiring

additional education or training and 43% indicating no
desire. Of those wishing additional education or
training, 50% mentioned skills in site preparation and
the other half wanted training in other areas such as
forest renewal and stand tending (fig. 19).

Education or training demand
-Site Preparation -

% of workers

60

so

40

30
Silviculture labor migration

The survey reported neither absolutely new
entrants into the site preparation category in 1989 (fig.
18) nor new workers from other silviculture fields. One
relatively new entrant abstained from forestry
employment in 1988, but returned to work in 1989.
Veteran site preparation workers accounted for 20
workers. They were employed in site preparation
during the 1988 season and returned to work in 1989.

20

10

0
formtrmewal rile pqmatioo S13nd taJding

area of interest

III

Figure 19

Labor migration
Site preparation

Worker concerns
In answering the subjective question, respondents

addressed topics from working conditions to wages (fig.
20).

V..."ao.

2O(~Flf'

-1
" Site preparation worker concerns

~

"'"/
% ofwolkrzsSite preparation

LJ
Absohnely ~w entrants
0 workm (U'fo)
Relatively new entrants
1 workm(5%)

-I New entrants from other silvicuiUlre employment categories
Oworkm(O%)

Figure 18

IanOImess seaSODaIity wages physical difficulty wcxk hours environment

area of concernEmployee aspirations
Overall, 86% of the site preparation workers felt

confident about being able to secure future employment
Figure 20

21 work~
1989
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Stand tending workers
Most who received training in stand tending

obtained it from the province (66%), usually provided
on request by certified instructors. This reflects the
large proportion of training programs in stand tending
offered within the public domain. Additional sources
where training was received included company, 29%,
and home, 5%. Generally training is offered through
formal programs.

100%

Stand tending experience
The survey revealed that 16% of all stand tending

workers have no previous experience in stand tending.
This low number of new entrants could be explained by a
possible decrease in this type of forest management
activity resulting in a low demand or merely a low job
turn over rate. Stand tending workers with four or more
seasons of experience account for 43% of the total
population (fig. 25) which demonstrates an ability to
retain an experienced pool of stand tending workers.

0%
clemmtary high COllegc lmivrzsity graduate

schOol

Figure 23

Stand tending experience

100%
Stand tending training

The stand tending workers were asked whether
they had received any silviculture training after
leaving school; 67% or 42 workers indicated they had.
This figure implies a greater emphasis on silviculture
training than forestry education as the major form of
human resource investment. However, only 48% of all
stand tending workers surveyed in the eastern Ontario
received training in stand tending (fig. 24).

Proportion of stand tendin~ workers
with stand tending traIning

~
63 stand tending workers or
100% of the stand tending

employment category.

1-3 4-6 7-10none 10+

"'"~""

Figure 25seasons

I

-'"~

42 or 67'70 of stand tending

workers received
silviculttIre training.

\-+-

Only 48% had stand tending training.
Figure 24

Training can include instruction on safety techniques,
equipment use and maintenance, proper dress, and stand
tending practices. Other areas where training was
received included forest renewal and site preparation.
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Human resource assessment
Table 11 compares all three forms of human

resource investment. Only 22% of the workers surveyed
had some forestry education, silviculture training, and
stand tending experience compared to 9% who had no
forestry education, silviculture training, or stand
tending experience. All others (69%) had some
combination of forestry education, silviculture training
and experience.

Overall human capital assessment
-Stand tending workers -

Conditions Workers Total

no forestry education
no silviculture training
with stand tendin2 exDerience 16 25
no forestry education
with silviculture training
with stand_!ending e~perie~~e 22 35
with forestry education
no silviculture training
no stand tending experience 0 0

with forestry education
with silviculture training
no stand tendin~ experience 1 2
jwith forestry education

Ino silviculture training

with stand tendin~ experience 1 2
no forestry education
with silviculture training
no stand tending experience 53

631 100% ITotal
Table 11
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Employee aspirations
Overall, 75% of the stand tending workers felt

confident about being able to secure future employment
in silviculture given their present skill-and experience.
Only 17% were uncertain about future employment. This
is not surprising since so many had experience in stand
tending. These veterans possess a large accumulation of
human resource assets in silviculture such as forestry
education, silviculture training, and experience.

availability of equipment, the size and number of
operations, the tendering of contracts, weather and site
conditions, and human factors.

In eastern Ontario, stand tending operations
happen at various times throughout the year. For
example, chemical and mechanical stand tending are
conducted between mid-April and mid-September
while pruning is done between July and April. The
majority of stand tending workers (54%) were employed
more than twelve weeks, 6% for less than 4 weeks, and
40% between 4 and 12 weeks. Explanations for these
variations are numerous. For example, small stand
operations require fewer person-hours than large
operations, certain stands have a high stem density
requiring heavy thinning, and some forests require
special attention. Whatever the cause, employment
opportunities are generally longer than in other forms
of silvicultural employment.

Education or training demand
Respondents strongly favoured (68%) additional

education or training in silviculture. Only 32%
indicated no desire for additional training. Of those
wishing additional education, 44% specifically
mentioned stand tending; the remaining 56% indicated
areas such as forest renewal and site preparation (fig.
29).

Education or training demand
-Stand Tending -

Silviculture labor migration
The survey reported that five workers were

absolutely new entrants into labor force in 1989 (fig.
28). Five more were new to stand tending but had
experience in other silviculture fields. Relatively new
entrants accounted for 16 workers. They abstained from
employment in the forestry labor force in 1988, but
returned to work in 1989. Thirty-seven workers were
employed in stand tending during the 1988 forest
management season and returned to work in
1989.

% ofwolkers

Labor migration
Stand tending

v 31(~~

--1
fo= rmewaJ site preparation stand talding

area of interest
all

/"""""" 

~~""'"

'"

Figure 29\.Stand tending

Absolutely new enIraD1S
5 workers (8'10)

Relatively new enIraD1S
16 work~ (25'10)
New entrants from other si1viculbJre employment categories
5 workers (8'10)

Worker concerns
In answering the subjective question, respondents

addressed topics from working conditions to wages (fig.
30). These responses provided a general indicator of
worker morale and problems that may need attention.

The seasonal nature of the job and work
environment were the areas of greatest concern.
Concern about the seasonal nature of the work is
interesting because 54% were employed more than 12
weeks and stand tending employment is less seasonal
than other forms of silvicultural employment.
Nonetheless, 36% disapproved of the short work season
and 46% complained of working in the rain, extreme
temperatures, and contending with insect bites.

Figure 28

63 workers

(1989)
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Nursery workers

100%

Most who received nursery training obtained it from
public sources (46%). This reflects the public ownership
and management of the Kemptville nursery.

Additional sources where training was received
include company, 37%, at home, 5%, and other, 12%.
Training varied from formal programs to the simplest
demonstra tion.

Nursery experience
The survey revealed that 42% of all nursery

workers have no previous experience in seedling lifting
-(fig. 35). This high number of new entrants could be
explained by a possible increase in the demand for
nursery stock or a high job turnover rate because
seedling lifting is very labor intensive requiring a high
degree of manual dexterity and patience for repetitive
movements. The work is physically demanding and
subject to changing weather conditions. Nursery workers
with four or more seasons of experience amounted to 32%
of the total population which shows the ability to
retain some experienced nursery workers.

0%
elcmemary high college lmiversily graduate

scliool

Figure 33

Nursery experience

100%

Nursery training
The nursery workers were asked whether they had

received any nursery training after leaving school; 32%
or 41 workers indicated they had. This figure implies a
greater emphasis on nursery training than forestry
education as the major form of human resource
investment. However, only 18% of all nursery workers
surveyed in eastern Ontario received training in
seedling lifting (fig. 34). Training for nursery workers
can include instruction in proper dress to protect against
inclement weather, injury from dirt and trees, insect
bites and stings, and injuries associated with repetitive
movements. In addition, instruction is available in
lifting procedures, quality control, pruning and packing.
Some nursery workers indicated, in addition to seedling
lifting training, they received training in planting and
site preparation.

42%

26%

L--l- ; : ._6% 10% 6%

0% .

DOlle 1-3 4-6 7-10 lOtProportion of nursery workers
with nursery training seasons Figure 35

127 aursery work~
or 100II of the nursery

employment category.

41 or 36% of nursery
workers ~ived

nursery lraining.

Only 18% had training in seedling lifting.
Figure 34
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Human resource assessment
Table 13 compares all three forms of human

resource investment. Only 6% of all nursery workers
surveyed in eastern Ontario had some forestry
education, nursery training, and nursery experience
compared to 33% who had no forestry education,
nursery training, and experience. All others (61 %) had
some combination of forestry education, nursery training
and nursery experience.

Overall human capital assessment
-Nursery workers -

Workers TotalConditions

no forestry education
no silviculture training
with nursery experience 37 29
no forestry education

with silviculture trainingI 
with nurserY exDerience 25 20

'with forestry education
no silviculture training
no nursery experience 3 2
with forestry education
with silviculture training
no nursery experience 1 1
with forestry education

[no silviculture training

with nursery exnerience 34

no forestry education
with silviculture training
no nursery experience 7 6

100%- ,1271Total

Table 13
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Employee aspirations
Overall, 81 % of all nursery workers felt confident

about being able to secure future employment. Only 13%
were uncertain. This confidence is not surprising since
many were experienced. These veterans possess a large
accumulation of human resource assets in forestry
education, nursery training, and experience.

hours. The remainder (7%) worked less than eight
hours per day.

The majority (67%) worked a forty hour week from
Monday to Friday but some reported a six day work
week. Again, biology and climate control the number of
weeks that roots can be lifted or hybrid poplar stems
can be processed. In eastern Ontario, bare-root lifting is
done in the spring before forest renewal operations
begin and/again in the fall. Processing hybrid poplar
stems is done in the fall. One-half of the nursery
workers were employed fewer than 4 weeks, 35%
between 4 and 12 weeks, and 15% for 12 or more weeks.
Possible explanations for these variations are
numerous. For example, the majority of the nursery
workers were hired to lift bare-root seedlings before
beginning forest renewal operations and lifting must
begin once the plantations beds have thawed. Also,
small nursery operations require fewer person-hours
than large nursery operations. Whatever the reason,
employment opportunities in the Kemptville nursery
were seasonal.

Education or training demand
Fifty-six percent of all nursery workers wanted

additional education or training. Forty-four percent
indicated no desire for additional training. Of those
wishing an additional education or training, 24%
mentioned additional skills in lifting and the
remaining 76% indicated site preparation and
plantation tending (fig. 39).

Education or training demand
-Nursery-

%ofwmkers

3SSilviculture labor migration
The survey reported that 46 workers were

absolutely new entrants to nursery employment in 1989
(fig. 38). Seven workers were new to nursery work but
came from other silviculture fields. Relatively new
entrants who abstained from nursery employment in
1988 but returned in 1989 accounted for 17 workers.
Fifty-seven nursery workers were veterans.

30

2S

20

IS

10

Labor migration
Nursery

5

0
fmest =cwal site preparation stand tending

area of interest
liftingall

Figure 39

/""""~~---' ~~'""'"
( Nursery

Absolutelv new entrants
46 workefs(36%)
Relatively new enlrants
17 workers (13%)
New entrants from other silviculnlre employment categories
7work~(6%)

Figure 38

Worker Concerns
In answering-the subjective question, respondents

addressed topics from working conditions to wages (fig.
40). These responses provided a general indicator of
worker morale and problems that may need attention.
Not surprisingly, the seasonal nature of the job and
work environment were of greatest concern. Forty
percent disapproved of the short season and 35%
complained of rain, warm temperatures, and contending
with insect bites.

Wages were not a major issue nor did many
complain about the hours of work. Remoteness did not
playa significant role because the operations were
located close to small towns and cities.

127 work~s
1989
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Formal and forestry education
Table 15 compares the human resource assessment

among the four silviculture employment groups.
Silviculture workers in eastern Ontario were fairly
well educated with approximately half having
completed high school and about one-quarter having
completed some form of post-secondary education. This
dispels a concern that silviculture workers were poorly
educated and that the worker supply came from high
school drop-outs.

Child dependencies
Forest renewal workers reported the least child
dependencies followed by site preparation workers.
Nursery and stand tending employment groups had the
most children to support. Silviculture workers without
any children were mostly between 15 and 24 years.
Those with children were mostly between 25 and 34
years. Of those with children, the majority supported
from one to three children. The remainder supported
four or more children.

Human Caoital Assessment
Table 15

55 % completed

high school

* 43 % completed

~~~~hool
.S6 % completed

hi.e;h sch~

: 

52 % completed

bi~ sch~
10% have forestry ed.
dominate type:
Forestry General

.2S % have forestry ed.

.dominate type:
Forestry General

* 13 % have forestry ed.
* dominate type:

Forestry General

* 19% have forestry ed.
* dominate type:

Forestry Technology
36 % received training * 62 % received training * 67 % received training
major training * major training * major training

source: Private source: Public source: Publici.:i'~Mi~~:mu.~i~i~ 
$~i~~~~~mm:i~i $~~r~~ir#Mi~i~i~i~~JO 

received trainin~ ..48 % received trainin~ ..48 % rece~_trainin~

32 % received training
* major training

source: Public

~~:W~rt~t:::
*18 % received ~~g

% no seasons of

experience.

* 0% no seasons of

experience.
* low job turnover
* 52 % four or more

seasons of experience

* 16% no seasons of

experience.
* low job turn over
* 43 % four or more

seasons of experience

* 42 % no seasons of

experience.
* high job turnover
* 32 % four or more

seasons of experience
* labour retention

oroblem

22 % four or more
seasons of experience
labour retention
oroblem
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provides a unique opportunity to evaluate the human
resource worth of silviculture workers against a
predetermined labor quality standard.

Worker certification could ensure a"sustained pool
of qualified silviculture workers. Certified workers
could become employable for longer periods of time. In
addition, these workers could potentially earn higher
wages and greater income with their increased skills.
Moreover, trained workers are able to cope better with
working in a sometimes difficult environment and
reduce injuries Finally, one could expect a reduction in
job turnover rates.

such as seasonal employment and arduous work in
difficult environments have led to the absence of a pool
of qualified silviculture workers. A comprehensive
silviculture worker certification program is one
approach that could help to solve this problem.

A silviculture worker certification program would
develop labor quality standards to which workers
could aspire. Specific objectives would be vital. For
example, goals could include raising productivity,
occupational health and safety awareness, or teaching
specific skills. The human resource assessment of this
study could provide a base against which to measure
any improvements in the quality of the labor force after
implementing such a program.

Defining required silviculture skills in the context
of forestry education, silviculture training, and field
experience allows development of labor quality
standards based on some combination of the three. Gaps
between the labor quality of the working population
and the predetermined labor quality standard could be
identified. This gap would serve to confirm the desired
labor quality standard as a realistic goal and show the
amount of effort and resources necessary to move the
labor force to the certifiable labor quality standard.
The results of this labor force survey in eastern Ontario

Gross income, silviculture income, and additional
income

Table 16 compares income sources among the four
silviculture groups. The survey showed that at least
half of all forest renewal and nursery workers had gross
incomes (all sources) in 1988 of less than $10,000. In
some instances these workers were students who entered
the labor force to earn income for continuing their
education. Approximately one-quarter of the site
preparation and stand tending workers had incomes of
less than $10,000. Very few workers had incomes in
excess of $30,000.

Income
Table 16

65 % < $10,000
2% > $30,000

* 20% < $10,000
* 4% > $30,000

.23 % < $10,000

.8 % > $30,000

* 52 % < $10,000
* 6% > $30,000

S3 % derived no income
from silviculture
S % derived aU income
from silviculture

.S % derived no income
from silviculture

.33 % derived all income
from silviculture

* 33 % derived no income

from silviculture
* 6 % derived all income

from silviculture

* 19% derived no income

from nursery
* 4 % derived all income

from nursery

c 39%

: 51%

* public assistance: 29 %
* non-forestry: 29 %
* forest production: 13 %

.public assistance: 25 %

.non-forestry: 61 %

.forest oroduction: 5 %4%
* mostly ownmostly rent .mostly rent

.public assistance: 36%

.non-forestry: 46 %

.forest production: 4 %

.mostly own
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Employee outlook
All silviculture employment groups, except forest

renewal, felt confident about being able to secure future
employment in silviculture given their present skills
and experience. Many site preparation, stand tending,
and nursery workers are veterans and have accumulated
both education and training.

Silviculture education and training
Stand tending workers indicated the strongest

desire for additional training. The lowest demand
came from nursery workers. Of those who demanded
additional training, they requested it in all aspects of
silviculture. This highlights the desire for many
silviculture workers to become multiskilled.
Worker concerns

Workers reported that contending with rain, high
temperatures, and insects were major negative aspects
of the working environment. Short term or seasonal
employment was also a concern. Wages were not a major
issue, nor were remoteness or the hours of work.
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Seasons of Exnerience
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Gross income in 1988 from all sources

Percenta,ge of ,gross income_in _1988 attributed to wo~kin,g in silviculture
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Additional income sources for 1988

gross income from silviculture employment.
Column( 4) * Additional income sources for those workers that derived between 25 and 7S % of their

gross income from nursery employment.
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