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Introduction

Forestry in India constit utes a signi-
ficant element of the national eco-
nomy. Impressive developments
have taken place in the field of
forestry during the last two decades.
Nevertheless, the tasks for the
future are stupendous and tbe
forestry sector will undoubtedly be
caJJed upon to play a much bigger
role in the national context than it
has been doing so far.
The biggest task for' the country is
to provide food, fuel and fodder to
the populace and animals, The
next two decades are going to be
crucial for the forestry sector and
its performance will be judged in
the Jight of how far it succeeds in
providing these together with ade-
quate raw materials to industries.
The tasks of the utmost importance
are theattainment of self-sufftclency
in forest products and contribution
to expert earnings.
The contribution of forestry and
forest industries to economic
6levelopment cannot attain the
levels advocated by planners unless
the country builds up an adequate
professional and technical forestry
and forest industries personnel to
plan, control and effectively Imple-
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Appraisal of Trained Manpower
Requirements for Forestry
Development in India

In this paper on appraisal has been 'done of trained manpower require-
ments in the forestry and forest-industries sectors for the year 1985
based on prognoses of demands for industrial wood and fuelwoood.
Norms have been adopted for working out requirements of techni-
cians (Rangers) based on F.A.O. studies and experience in the field.
The requirements of supervisory staff (Officers) have been worked
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out by adopting supervision ratios .
Based on a projected demand in 1985 of 50 million cubic metres of
industrial wood and 300 million cubic metres of fuelwood, the require-
ment of technicians and officers works out to 30,000 and 7500 respec-
tively in round figures as against the 1970 figures of 6000 and 1900.
To fill this large gap nearly 500 officers and 2000 technicians will
have to be trained annually with an input of Rs. 20 million. For this
purpose more training institutions and centres will be required.

There is a pressing need for an evalulation of national manpower
requirements in the forestry sector and integrating human resources
planning with economic development.
It is hoped that this study will help in the identification, formulation
and operation of new projects in the field of forestry education, the
establishment of priorities and the coordination of the efforts of
governments and industries.

ment the developments envisaged.
The solution would lie in integra.
ting human resources planning with
economic planning.
A prerequisite for the success of
the entire planning exercise is the
elaboration of a proper methode-
logy for estimating quantitatively
the trained manpower requirements
for forestry and forest industries.
Even through there have been four
Five Year Development Plans in
the country and the Fifth Plan is
on the anvil, very little work has
been done to detensine' with a fair
amount of precision, the trained
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in the
coming

manpower requirements
forestry sector for the
years.

In this paper an attempt has been
made to look into the future upto
the period ~98S and to appraise
the trained manpower requirements
for forestry in India on the basis
of trend studies and demand
projections. There is a pressing
need for such an evaluation of
national manpower requirements
i~ the forestry sector .and also for
an approximation of these within
corresponding regional pictures.
The inspira tion for this study bas
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been derived from similar apprai-
sals carried out by F.A.O. in
African and Latin Americn coun-
tries. It is hoped that this study,
which could subsequently be im-
proved upon substantially, will
help in the identification, formula-
tion and operation of new projects
in the field of forestry education,
the establishment of priorities, and
the coordination of the efforts of
governments and industries.
Brief Review of Methods of Assess-
ment of Trained Manpower Requi-
rements Followed by F. A. O.
The trained manpower estimates
that have been made by F. A. O.
for African and Latin American
countries are based on the specific
operations that will be necessary
to attain the production , targets
advocated by the Indicative World
Plan for t 985. Empirical norms of
technical staff (Rangers) per unit
area of forest and unit production
have been used; estimates of pro-
fessional staff (Officers) have been
derived from the numbers of tech-
nical staff by applying supervision
ratios are based to a large extent
on experience. and at best they
could be considered as reasonable
averages. They will have to be
adjusted for each country and
revised in the light of changing
circumstances.
The methodology for the above
studies was developed by S. D.
Richardson in 1967.1 What has
been done is to determine the
numbers of forest technicians
(Rangers) needed by the target
year 191~ to perform the various
tasks required for fulfilling the
goals of the Indicative World Plan,
such as establishment and care of
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. forest plantations, management of
natural forest harvesting of timber
and manufacturing of timber, pulp
and otber primary products. Needs
of professional foresters (officers)
are arrived at by applying super-
visory norms to the various techni-
cian tasks. In addition, trained
personnel requirements for multi-
ple-use forestry for parks, wildlife,
watershed management and recre-
ation, as well as requirements for
education, research, extension and
training, have been estimated. By
applying attrition ratios it was
possible to arrive at the annual
out-turn needed for professionals
and technicians.
Norms Used In FAO Studies :
Activities have been divided into
categories and norms have been
indicated for each. Some of the
norms used for making calculations
are indicated below:

1. Plantations
a) Establishment (including

related operations)-l tech-
nician per 200 hectares.

b) 'Management-l technician
per 1500 to 2000 hectares.

2. Natural forests
Management for production-50
to 75 per cent of the technicians
required for the supply of indus-
triaftimber and fuelwood-. that
is estimated to cmoe from
natural forests.

3. Supply of Industrial timber and
fuelwood (feIling, logging and
transport)-
a) For log production-I tech-

nician per 10,000 rns of
round wood removals per
year.

b) FOl production of other
industrial wood -.:.1 techni-
cian per 30,000 rn3 of
roundwood removals per
year.

c) Fuelwood production+ l
technician per 100,000 rn3

of fuelwood.

4. Forest Industries
a) Sawmilling-l technician

per 25,000 rns annual
input.

b) Wood-based panel indus-
tries- 1 technician per
12,500 rn3 annual input.

c) ''PuJp-t technician per
500 tonnes annnal output.

5. Multiple-use forestry
Estimates based on the extent
of national, parks, wildlife
reserves, areas subject to torren-
tial phenomana, watershed
areas that need protection, etc.

6. ' Ancillary activities
The needs of professional per-
sonnel for de~elopment and
extension, research, education
and training, are estimated at
I5 per cent of total trained
professional manpower require-
ments for activities 1-5 above.
Supervision Ratios (Profes-
sional/Technical).
Plantations
a) Establishment
b) Management
Natural forests
Management for
production
Tifllber Supply
Industry
a) Sawmilling
b) Panel products
c) Pulp

,
•

-1: 7
-1: 6 •

-1: 6
-1: 6

-1: S
-1: 3
-1: 2
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Multiple-use forestry - 1 : 4,
Ancillary activities -1 : 2

Based on the above norms and
applying them to the targets in-
cluded in the Indicative World
Plan the req uirements of profest.
ional and technical staff for 1985
for Latin American countries has
been worked out as approximately
6500 and 30,700 respectively. 3 By
assuming a' wastage rate of 5 per
cent, an annual outturn of 500
professional staff and 2700 techni-
cal staff will be required to raise
the present figures of staff to the
figures postulated for 1985.

"

Similarly, for African countries
'(excluding Angola, Mozambique,
Rhodesia and South Africa) the
requirements of professional and
tehhnical staff for 1985 have been
worked out as nearly 1800 and
10.000 respectively, indicating a
fourfold increase over the present
strength",

•
'Of

In general terms it has been sugges-
ted that in field operations, for
every professional forester there
should be from 6 to 9 technical
staff, 45 to 50 sub-technical staff,
and 280 to 502 labourers or wor-
kers depending upon the operation
and type of forestry (Richardson,
1967)

Existing Position of Forestry Staff
The Ministry .of Agricultures has
shown that, as on Ist April, 1970,
there were t08 Conservators Cir-
cles and 619 Divisions in all the
Forest Departments of the States
and Union Territories. The posi-
tion of professional and technical
level staff for the entire forestry
sector of the country has been

•

shown to be 192~ professional
level staft' and 77,558 technical
and sub-technical level staff. This
gives a ratio nearly 1 : 40. The \
break-up by hierarchies ill as
follows :

Chief Conserva tors
Additional Chief Conser-
vators and Deputy Chief
Conservators

Conservators

Deputy. Conservators
Assistant Conservators
Engineers, Statisticians,
WiJd Life Wardens, etc.

Rangers
Deputy Ranger.
Foresters
Forest Guards

Others

-..20

-10

-121

-679
-101.2

1925

-4374
-1799
-14732
-52587

- 4066

77558

'The staff working in the Ministry,
Forest Research Institute and
other central Projects, such as
PreinvestmentSurvey ~f Forest
Rltlourcesand Logging Training
Project has been excluded from
the above list.
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For a divisional charge, held by a
Deputy Conservator of Forests,
the proportion of staff is approxi-
mately as shown below:-
1 D.C.F. : 2 A C.Fs.: 8 Rangers:
20 Foresters; 80 Forest Guards. -

The above break-up would. if any-
thing, indicate an apprximate sta-
ffin2 pattern in India for the prev-
ailing intensity and norms of
forest management. There is; how-
ever, a need for working out an
optimum pattern based on consid-
erations such as terrain, climate,
growing stock, state of develop-
ment, etc. It would also be necess-
ary to work out the changes that
would be required to suit changing
conditions of forestry development.
Forestry Situation Today and Tre-
nds For 1985

Just over one-fifth of the total
land area of the country is covered
by forests- Coniferous forests con-
stitiute nearly 4 per cent of the
total forest area and broad-leaved
forests occupy the remaining 96
per cent. About 9S per cent of the
forest area is owned by Govern-
ment.

The total growing stock in all the
forests is estimated at nearly 2200 \
million cubic metres, of which
broad-leaved species account for
1900 milJion cubic metres (86% of
total) and,conifers for 300 miJJion
cubic metres (14% of total).

In terms of money value the total
volume of standing wood in the
forests would be worth Rs. 220,000
.million in round figures. This mu-
ch capital, if it were to be invested,
would give an annual return by
way of interest of Rs, 19,800 mill-

On givmg a closer look to the
above figures the proportions of
the different categories of staff
would be approximately as shown
below:

1. C.C.F. or : ~ '4 C.Fs. : 25 Dy.
, C.Fs. : 40 Asstt.

C. Fs. 200 Ran-
Addn1.C.C.F. gers: 500 Fores
or Dy.C.C.F. ters: 2~00 Fo-

rest Guards.

Ippta, Jan. Feb: & March 1974, Vol. XI No.1 11



ion in round figures at 9 per cent,
whereas the gross annual returns
from the forestry sector at present
are a small fraction of the above
figure. .

The striking features of the forest
situation are the unbalanced geog-
raphical distribution of the forest
resources, the paucity of resourc-
es, though not in extent of' for.est~
but in growing stock and increme-
nt, and the diversity of the regions
forests. The increment is very
much below the potential that can
be achieved. .

Population And Workinl Force:
The population of India in 1985

. is expected to rise from the present
figure of 547 million to 750 mill-
ion, and the projected working
force figure would be 252 million
implying an increase of 80 million
over the present figure. Providing
jobs to such a large number of
persons would be a crucial and
chaJlenging task which wiJI have
to be faced by government and
planners. It would call for a conc-
erted and unrelenting effort to reg-
enerate the economy through ma-
ssive Inputs and the development
of the country. It is in this context
that the forestry sector holds a
promise of spreading the benefits of
development to the backward and
weaker sectors of the country and
ensuring a balanced regional deve-
lopment.

Demand Projections For Indus~rial
WOOdAnd Fuelwood :

I~ has been estimated that the req-
uirement of industtial wood and
fuelwood in 1985 would be 50 mill-
ion cubic metres and 200 milJion
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tonnes (or 300 million cubic met-
res) respectively as against the'
tIle 1970 estimates of 14 million
cubic metres and 130 million tonn-
es. A bulk of the production of
fuelwood is from unrecorded sou-
rce, and as much as 15 million
tonnes of cow dung is burned as
fuel instead of being used as man-
ure in the fields.

Whereas the forest area is shrink-
ing gradually due to the pressure
of population and the sources of
unrecorded production of fuel-
wood are inexorably getting depl-
eted, the demand for industrial
wood and fuelwood is growing at
a rapid pace. This shows that the
situation is quite unsatisfactory
and will continue to deteriorate
rapidly with the passage of years
unless large-scale corrective meas-
ures are taken immediately.
Development or Forest-Based Ind-
ustries:

For forestry to contribute effecti-
vely to national welfare, it is nece-
ssary that forest-based industries
should develop rapidly and gener-
ate a demand for raw material.

The requirement of newsprint,
writing and printing paper, rayon,
etc. would be nearly 4 million
tonnes in 1985, and to meet this
production target, anything from
35 to 40 new pulp and paper mills
will have to be set up during this
period," The demand of raw mat-
erial for this industrial sector in
1985 would be nearly 10 million
tonnes,

There is also considerable scope
for expanding and setting up other
forest-based industries, viz: hard-

board and particle board, drugs"
oils, resins, gums, extracts aud
minor forest produce, etc.

Man-Made Forests:

Considerable progress has been
achieved in the past in raising
man-made forests of fast-growing
and econmic species. However, the
activities will have to be consider-
ably augmented in future plans if
forest production is to keep pace
with the demands for fuel and ind-
ustrial wood.

I
i

Investments Required For For~try
And Forest Industries Development
The allocation of funds under the
Fourth Plan for forestry develop-
ment has been nearly Rs. 900 mill-
ion. which is quite meagre and is
not at all commensurate with the
sizable forest area. The per hectare
annual availability of funds comes
to a tardy figure of Rs. 3/--.

The green revolution in the agri-
cultural sector has been achieved
largely .through heavy inputs, in-
troduction of modern and scienti-
fic ideas and by organizational and
institutional innovations. The
lessons learnt in that sector could
be applied to the forestry sector
too and a tremendous improvement
could be brought about. But
for this purpose, a development in-
vestment of Rs, 15,000 million
over and above the normal budge-
tary inputs wovld be requird to be
made during the period from now
to 1985. This would mean that
the present annual plan allocation
of Rs. 3 per hectare of commer-
cial forest area will have to be
raised to at least Rs. 20/-
As regards the investment on

•
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. forest-based industries during the
same period, it has becn estimated
that it would have to be to the
tune of Rs. 15,000 million.

Contribution To Employment And
Gross Domestic Product:

The required investments indicated
above would be stupendous, indeed
and will calJ for a massive effort
at resoursce mobilisation. The
reasults and rewards of this effort
would be tremendous and they
would bring about a major contri-
bution to employment and gross
domestic product. It is expected
that the forestry sector could
account for a working force of 25 .

,million in 1985 as against the
present figure of 3 million and
contribute Rs, 25,000 to G. D. P,
as against the present figure of Rs.
5130 million. '1

Estimation of Man-Power Require-
ments in 1985

The estimation that has been made
of trained man-power requirements
in India for the year 1985 is based
on the projections of wood require-
ments that have been made in the
preceding part of the paper. For
this purpose man-power norms
have been adopted partly on the
basis of those used in the F.A.O.
studies and' largely on experience
in the country. It would be appro-
priate to emphasise here that the
man-power requirements are direc-
tly related to projection of edemand
and, as such, they would vary
according to the figures that are
projected by different agencies.

The calculations have been linked
to a projected demand of 50
million cubic metres of industrial
wood and 300 million cubic metres

of fuel wood in 1985. This level of
demand suggests a, tremendous
increase over current figures, which
could be met only through heavy
in-puts and provision of adequate
trained man-power.

The strategy for development of
forestry will have to rely heavily on
creation of new resources and aug-
mentation of production from exis-
ting forests through intensification
of management and development
of infrastructure.

The efforts at creation of man-
made forests will have to be stepped
up considerably. It is postulated
that the present annual target' of
80,000 hectares will have to be
raised to at least 500,000 hectares.
Using the above parameters and
indices an attempt will now be
made to calculate trained man-
power requiements.

1. Man-Made Forests

The area already planted up is
nearly 1.5 million hectares. Taking
the annual plantation target in the
coming years as 500,000 hectares,
it would be seen that till 1985, 6.5
million hectares more would be
added. Thus the total planted up
area in 1985 would be 8 million
hectares. The potential annual
availability of wood from these
plantations would be near about
65 million cubic metres.

The norms for technicians for tack-
ling the above targets of plantations
are as below :-

a) One technician for the creation
of 200 hectares annually.

b) One technician for looking after
2,000 hectares of created plan-
tations.
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Thus the requirement of technicians
for an annual planting target of
500,000 hectares would be 2,500
and the requirement for looking
after 8 million hectares of planted
up area would be 4,000. The su-
pervision norm for officers for this
item has been taken as 1 : 4, and
on this basis the requirement of
officers for the two categories of
plantation activity would be 600
and 1000 respectively in round
figures.
II. WOod Supply
After deducting the production of
wood from man-made forests from
the total demand for the year 1985,

-there remains a balance of 285
million cubic metres. This will
have to be met from other sources.
Presuming that :.5 million cubic
metres will come from. unrecorded
sources, the production from the
forests will have to be 250 million
cubic metres. On the basis of a
norm of 25,000 cubic metres of
wood supply per technician, the
requirement would be 10,000 and
for a supervisory norm of 1 : 4, the
requirement of officers would be
2,500.

III. Management of Forests

The management norm is taken
as 50 per cent of the man-power
requirement under Item-II of wood
supply and the same ratio of 1 : 4
is taken for professional level/tech-
nical staff. On this basis, the man-
power requirementcoines to 5,000
technicians and 1250 officers.
IV. Multiple Use Forestry
The estimate for' technicians under
this item has been placed at 3,000
for looking after national parks,
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wild life reserves-and . areas subject
to torrential phenomena, water-shed
areas that need protection, etc.
Applying a ratio of 1 : 4 for pro-
fessional level/technical staff the
requirement of officers comes to
750.

V. Ancillary Activities
The needs of technical personnel
under this item has been worked
out on the norm of \ 5 per cent of
the requirement under item I,ll, II I
and IV. The total requirement
would be 3,675 which for the sake
of rounding off could be taken as
3,700. On the basis of a ratio of
1 : 4 for professional level/technical
staff, the requirement of profes-
sional level staff would be 920
which could be taken as 950.
VI. Forest Industries
The major sector which would
.account for a bulk of the man-
power requirements would be that
pertaining to pulp, and board.
Applyiug the technician norm of
5,000 tonnes of annual out-put,
requirement of technicians for an
annual production target of 4 mil-
lion tonnes in 1985 would be 800.
To this figure has been added an
equivalent number for other forest-
based industries which are bound
to grow in the coming years. Thus
the requirement ef technicians
under this item would be 1600 and
on the basis of a ratio of I : 4 for
professional level/technical workers,
the requirement of officers would
be 400. It may be pointed out here
that industries have been extremely
conservative and short-sighted in
employing technical staff for loo-
king after raw material supplies.
As ind ustries grow and the question
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of .procuring raw materials be-
comes increasingly difficult, there
would be no alternative left but
to employ efficient and trained
staff for" handling this important
aspect. In this respect,. there is
much that industries could do to
improve their efficiency and provide
employment opportunities for trai-
ned man-power. So also industries
could sponsor their own candidates
for training in the professional level
and technical training institutes in
the country.

VII. Total man-power requirements

Summarizing what has been stated
above, the position of trained man-
power requirements in the year
1985 would be as shown below:-

•

sional level workers and 5 times
among technicians.

Such a marked increase in the
requirement of manpower within a
short period of 13years should cau-
se immediate concern to planners
and forest authorities. It should al-
so suffice to highlight the pressing
need for stepping up the progra-
mmes for forestry personnel in the
country and for setting up more
institutions for imparting technical
training. Unless plans are formu-
lated to produce 500 professional
level workers and 2COO techicians
annually, there could be a 'chronic
shortage of trained manpower in
the coming years.

The number of training centres

•

Item Activity Professional/ Professional Technicians
No. Technical ratio level staff

1. Man-Made Forests 1 : 4 1600 6,500

2. Wood Supply 1 : 4 2500 10,000

3. Management of 1 : 4 1250 5,000
Forests. 50 per cent
of Item II.

4. Multiple Use Forestry. ' I :4 750 3,000

5. Ancillary activities. 1 : 4 950 3,700
15 per cent of
Item I, II, III & IV.

6. Forest Industries. 1 : 4 400 1,600 ..
TO(al 7,450 '29,800

~
required for the trained manpower
targets indicated above could be
worked out and the funding pat-
tern could also be appraised. This
is not being done in this paper as
it would take a good deal of space
and moreover, it would not be
strictly relevent to the title of the
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It would thus be seen that as aga-
inst the present strength of 1900
professional level staff and 6,000
technicians in round figures, the
corresponding requirements in 1985
would be 7,500 and 30,000 in rou-
nd figures. This shows an increase
of 4 times in the strength of profes-



paper, It sould suffice to indicate
here that an annual input of Rs.20 .
million would be required for pro-
ducing 500 professional level wor-
kers and 2000 technicians per year.
Applying a norm of 4 foresters
and 16 forest guards per technician,
the total requirment of these in the
year 1985 would" be 120,000 and
480.000.
Conclusion"

, This paper would have served its
purpose if it could create an aware-
ness of the need to appraise sys-
tematicallythe requirement of trai-
ned manpower for a forestry deve-
lopment programme geared to
meet the escalating demands of
society. There could be differences
of opinion on the demand pro-
jections taken for estimating trai-
ned manpower requirments. If that
is the case. then fOr any set of pro-
jections, similar requirements cou-
ld be worked out on the basis of
the methodology developed.
The requirement of trained man-
power in the corning years is bound
to rise steeply and this would pro-

vide both a challenge and an oppo-
rtunity to forest departments to
provide the requisite training faci-
lities and employment oppor-
tunities in the forestry sector.
There would also be a higher caJl
for specialists as forest manage-
ment gets more intensified and
technology develops. Higher skills
and specialisation are then bound
to be rewarded satisfactorily.

The value of training and edu-
cation as a productive investment
of decisive importance to the
de. elopment process as a whole
needs to be recognized. Investments
in forestry education should be
proportionate to the sectoral deve-
lopment targets which are part of
a country's development plans.
Forestry education should not be
confined only to professionals and
technicians. It should include for-
est workers at the vocational level
and a vast sector of the general
public as well, if sound policies are
to gain na tional aceeptance, needed
programmes financed and forest
industries contribute their full sha-
re to national development.
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