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PRE F ACE 

The Chcmical Institute of Canada was commissioncd by the 
Scicnce Secretariat to conduct a survey of Chemistry and Chemical 
Engineering R&D in Canada. Committee 8 Was established within the 
CIC survey to assess the areas of Pulp and Paper, Cellulose, and 
Other Wood Carbohydrates. Since these individual areas comprise dif
ferent facets of pulp and paper, Committee 8's study concentrated on 
the Pulp and Paper Industry. This report constitutes the findings of 
the Committee 8 assessment. 

Sections I I I to VI I I inclusive concern facts and opinions 
obtained through survey activities. Section IX (CONCLUSIONS AND 
RECOMMENDATIONS) reports the interpretations and opinions of the 
Committee itself based upon the survey findings. The Committee bears 
complete responsibi lity for recordinq the facts and opinions in the 
early part of the report and for the interpretations and conclusions 
presented. 

This survey could not have been successfully conducted without 
the co-operation of senior members of the research community. The 
Committee would like to express its appreciation to those who completed 
a rather complicated questionnaire and to those who were avai lable and 
wi lling to discuss various aspects of the report as it was being pre
pared. 

The Chairman is particularly grateful to the Committee members 
who gave wi 1lingly of thei r time for this survey. He and others of the 
Committee would like to take theunusual step of expressing particular 
appreciation to one of its members, Dr. R. S. Evans, who expended con
siderable effort in collating data, following up on a number of personal 
interviews, and grappling with early drafts of the report. 

Chairman 
Committee 8 

Committee Members 

R. S. Evans H. B. Marshall 
D. A. I. Goring H. Schwartz 
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SURVEY AND OUTLOOK OF CHEMISTRY RESEARCH AND DEVELOPMENT IN CANADA 

C. I.C. COMMITTEE 8 REPORT ON PULP AND PAPER R&D 

I. INTRODUCTION 

Whi le it is generally believed that a level ling-off point has been 
reached in many other countries, in Canada it is expected that R&D 
expenditures wi 11 show a substantial growth over the next ten years. 
Since Canada is a modest country in world economics with many unique 
problems related to its geography, resources and markets, there is vital 
concern with determining those areas in which R&D should be encouraged 
to concentrate and expand for the overall Canadian benefit. 

Conuui t t ee 8 has been concerned with the assessment of Chemistry and 
Chemical Engineering research and development in and for the Pulp and 
Paper Industry. In order to arrive at a fair picture of this segment 
of Canadian R&D, the Committee has reviewed its background, its 
current endeavours, its future challenges and its preparedness for these. 
It has not been concerned so much with what is being done, but rather 
with how it is being done, the guiding philosophy, the possible deficits 
in tools and capabil ities and the extent to which these decrease both 
current and future research effective~ess. It must be pointed out 
that in this study the Committee has operated on the basic premise that 
research, per se, is not an end in itself but has importance only in 
terms of its contribution to the development and economic welfare of 
Canada. Considerable emphasis has therefore been placed on Industrial 
implications • 
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II.	 METHOD OF CONDUCTING THE SURVEY
 

• In order to collect basic information and opinions, a series of 
questionnaires was prepared by Committee 8 - one each for Government, 
University and Industry - and forwarded to key persons in all estab
lishments known or believed to be conducting research in the field. 
Input from Research Associations was obtained through personal inter
views and considerable personal follow-up of questionnaires was under
taken where adequacy of coverage was in doubt. This served to verify 
survey completeness in the University and Government research areas 
and to increase the coverage of active Industrial R&D units. 

Dominion Bureau of Statistics data on Industrial R&D (1965-66) was 
avai lable to the Committee, first as pre-publication data and later 
in final form. Additionally CIC headquarters provided data from a 
blanket survey of Chemistry and Chemical Engineering R&D in Canada 
in which pulp and paper was one of many subject classifications. The 
existance of three sets of survey statistics posed major problems 
since each was based on a dl f f erent questionnaire and yielded sig
nificantly different data. This may be appreciated from the following 
tabulation which compares the number of units active in pulp and paper 
R&D identified by the surveys. 

Units Engaged in	 Pulp and Paper Research 

DBS Count CIC	 Headquarte rs Committee 8 
Count Count 

Industrial 30 35 17 
Indus try 

Associations 2 
Provincial Estab

lishments 3 4 
Federa 1 Es tab

1i shments 11 5 
University De

partments 4 8 

Total 32	 54 35 

Assuming that coverage of areas was approximately the same in each 
instance it is evident that respondents exercised considerable 
lattitude in classifying the nature of their research. Response 
from a given unit probably varied according to the options avai lable 
in each questionnaire. For example, Universities would tend to 
describe their activities in scientifically pure terms unless ex
pressly requested to emphasize Industry orientation. Unit by unit 
analysis for reporting variabi lity would undoubtedly resolve the 
apparent statistical discrepancies, however, the confidential nature 
of the individual surveys precludes such comparative analysis, at 
least by this Committee. 
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Among the CIC su rveys, that of Camilli t tee 8 is un ique in at tempt ing to 

• 
delineate research in and for one specific industry. The Committee 8 
questionnaires were designed to seck out Pulp and Paper research 
involven~nt on a virtual yes or no basis and for this reason are con
sidered to have yielded highly rel iable data. Accordingly in pre
paring this report the Committee drew largely from its own survey 
findings, supplemented where appropriate by DBS statistics. Various 
aspects of the report were reviewed with knowledgeable senior members 
of the Government, University and Industry research communities, and 
attempts were made to incorporate suggestions and opinions in the final 
copy. Notwithstanding this, the Committee assumes complete responsi
bility for the data, interpretations and conclusions presented • 

•
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II I. DEFINITION OF THE FIELD - SCOPE OF SURVEY 

The ru1p Clnd paper field, as defined by the Committee for the purposes 
of the current study, encompasses research in the areas of Wood Chemistry, 
Cellulose Cher.listry, Chemical By-products and in chemical and chemical 
engineering aspects of Wood Products and Pulp and Paper per see In
dustrially, the field is concerned wi th chemical research in support 
of manufacturing operations in bui Iding products (plywood, hardboard, etc.), 
pulp, paper, newsprint, I inerboard and packaging materials derived from 
these. I t is anticipated that, in broad definition, some of the scien
tific fields might fal I within the frame of reference of other committees. 
However, this study has been restricted to those who class themselves 
as conducting research primarily in support of the Pulp and Paper 
Industry, or in direct relation to it. _ 

The intent of this and other CIC surveys is to assess chemical and 
chemical engineering research in Canada. However, it is recognized that 
many of the qual ifying pulp and paper research units employ physicists, 
biologists,foresters r mathematicians and other specialist,professionals 
whose work is an integral part of the programme. The Committee has not 
attempted the complex task of excluding these personnel, their cost or 
their activities, from the survey. They are included in all statistics and, 
where breakdown by discipl ine is given, are designated "Other". 

In attempting to set bounds on pulp and paper research, the forestry 
aspect was rnos t prob lemet l c . Forestry research stands in such direct 
and obvious relation to the pulp and paper field that it might well be 
recognized as a subject area within this survey. However, adequate cover
age would then require inclusion, not only of University forestry de
partments, but of numerous Federal and Provincial forestry establishments. 
The Committee received data from a number of such units but, on eval
uation, chose to expressly exclude Forestry as a subject area and to 
concentrate only on those R&D units having a recognizable chemical or 
chemical engineering content in their programmes. The Plywood Manu
facturers of B. C. Technical Department, believed to be counted as 
an association unit in DBS statistics, was also excluded since their re
search is devoted to structural engineering studies. 

It
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IV. HISTORICAL DEVELOPMENT 

Canada is one of the great forest resource countries of the world . 
Commercial exploitation of the timber resource played a significant 
role in the early history of the country and much could be written on 
its impact. However, we are concerned only with the pulp and paper 
aspect of forest exploitation and with its relation to pulp and paper 
research and development. In this context it is of interest to con
sider briefly the growth of the Industry, its importance to the national 
economy and more importantly, the development of R&D activities which 
support the Industry. 

Growth of Industry. The fi rst Canadian paper mill was establ ished in 
1805 but it and a number of subsequent mi 1ls operated entirely on a 
cotton and rag furnish. The modern Industry, based on wood furnish, 
began with the establishment of a soda pulp mill at Windsor Hi lls, 
Quebec in 1864. This was North America's second chemical wood pulp 
mi 11 and was fol lowed two years later by the first Nortn American ground
wood pulp mi 11, established at Valleyfield, Quebec. These and other 
milestones in the development of the Canadian pulp and paper Industry 
are listed chronologically at Appendix I. 

There were not more than a dozen Canadian pulp and paper mills in 
operation at the time of Confederation. However, the total had risen 

•
 

• 
of mergers and acquisitions. Growth was undoubtedly aided by a Quebec 
Government action in 1911 which forbade export of pulp wood, so that 
newsprint destined for u.S. markets had to be manufactured in Canada. 
This first phase ended about 1920 and the next two and a half decades 
saw very little expansion. In fact, in the 1930's production dropped 

to 53 by 1901 and 
dustry is shown in 

Source: Dominion Bureau of Statistics data in "Canadian Pulp 

Stages in 
number of 
expansion 
time there 

today stands at more than 136. Growth of the In
the following table: 

Growth of Pulp and Paper Industry 

Year Number of Hill s 

1901 53
 
1911 72
 
1921 100
 
1931 103
 
1941 104
 
1945 109
 
1951 126
 
1961 125
 
1966 136
 

and Paper Association Tables July 1967" 

growth of the Industry are shown at Appendix I I which graphs 
mills and employees from 1901 to 1966. The first major 
in this century occurred between 1900 and 1920 during which 
was a great proliferation of mi lls and a substantial number 
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shJrply, only one new mill was constructed and there were several 
b ank rup t c i e s , 

• The second major expansion of the Industry occurred immediately after 
World War I I with a sharp increase in numbers of mi 1ls between 1945 
and 19q9. The next decade showed no net increase although expansion 
continued for several years through enlargement of existing mi 11s. The 
expansion hiatus beginning about 1956 ended in 1963 with the start of 
the third major growth phase which is sti 11 under way. 

Today Canada is the world's leading producer of newsprint and is second 
only to the U.S. in production of wood pulp (14.4 MM tons vs 33.3 MM 
tonsin 1965). The 1ates t avail ab1erankin 9 (DBS, 1964) p1ace s the 
Pulp and Paper Industry first among the 10 leading Canadian industries 
in terms of value of production (as well as number of employees, salaries 
and wages). In 1966 the gross production of pulp and paper mi 11s (ex
cluding all other Forest Products) amounted to 4% of the G.N.P. In 
addition to being the largest single contributor to the G.N.P., the 
Pulp and Paper Industry contributes substantially to export trade. In 
terms of principal Canadian exports (DBS, 1966), pulp and paper ranks 
second only to metals ($1.5 bill ion for pulp and paper, $1.8 bi llion 
for metals). The Industry's sales contributes 15.8% of total Canadian 
exports and accoun~ for 21.3% of Canadian exports to the United States 
(DBS, 1966). 

Growth of Pulp and Paper R&D. The genesis of organized pulp and paper 
R&D in Canada was the establishment, in 1913, of a forest products 
laboratory at McGi 11 University, Montreal, by the Forest Service of 
the (then) Federal Department of the Interior. A branch of the Forest 
Products Laboratory was estab1 ished in Vancouver in 1917. 

The McGill Laboratory evolved into the Pulp and Paper Research Institute 
of Canada (PPRIC) in 1927, when all but the pulping research activities 
of the Forest Products Laboratory were transferred from Montreal to 
Ottawa. The story is well told in the fo1 lowing passage from the book 
IIA History of Chemistry in Canada" by Warrington and Nichols: 

• 

liThe work of the pulp and paper division of the Laboratories 
expanded so rapidly after World War I, that the 1imited accommo
dation was inadequate to handle -the problems of the Industry. The 
Industry had formed, also in 1913, a trade association known as the 
Canadian Pulp and Paper Associaten, and, in 1920, the Technical 
Section of this body appointed a committee on Industrial Research. 
A thorough study was made of the research requirements of the 
pulp and paper industry and the Technical Section proposed co
operation with the Pulp and Paper Division of the Forest Products 
Laboratories as the most feasible way of undertaking an adequate 
programme of research. Under an agreement reached in 1925, the 
association offered to erect a new building on the former site 
in Montreal, and to provide some additional support for the 
division's research activities. Under a tripartite agreement 
between the Dominion Government, Canadian Pulp and Paper Associa
tion, and McGi 11 University, the Pulp and Paper Research Institute 
building was erected in 1927. 11 

Beginning in 1957, virtually all of the Institute's activities except 
those closely related to the graduate education programme were transferred 



• 
to new facil itics con5tructed at Pointe Claire, Quebec. The former 
Institute bui lding on the campus has been turned over to McGill Uni
versity but by mutual arrangement continues to house the Institute's 
graduate research activities. 

One year pri~r to	 the establishment of PPRIC, Harold Hibbert came from 
Yale University to McGi 11 to become the firsti E. B. Eddy Professor of 
Industrial Cellulose Chemistry. He established the Institute's Wood 
Chemistry Division and proceeded to bui 1d up what soon became a leading 
centre of ' graduate research in wood chemistry. At approximately the 
same time, Otto Maass, Professor of Physical Chemistry at McGill became 
interested·in the Institute and undertook direction of PhD thesis work 
on physico-chemical aspects of pulp and paper problems. At retirement 
in 1955 he was both General Director of the Institute and Chairman of 
the McGi 11 Chemistry Department. 

Over 350 scientists have obtained degrees under the Institute's graduate 
research programme. At least one-third of these are employed in the 
Pulp and Paper Industry and a number hold posts in Universities and 
Government research establishments. Th~re is little doubt that the 
McGill-PPRIC complex has been the major seed,' bed for proliferation of 
pulp and paper R&D in. Canada. It is safe to say that a substantial 
majority of the research units identified by this survey are or have 
been headed by graduates of the McGi11-PPRIC program~e. 

Detai ls are sparse in relation to the development of other pulp and 
paper units in Canada. The first formalized Industrial R&D department 
appears to have been established in the early 1920's. There followed a 
prol iferation of such departments among major pulp and paper companies 
as well as modest involvement of at least two more Universities .. This 
expansion ended about 1930, at which time a survey would probably have 
disclosed about one dozen research units qua1ifiying under the present 
terms of reference. 

In keeping with the general state of the Industry, there was minimal 
expansion of pulp and paper R&D from 1930 to the end of World War II. 
Release of capital and manpower in 1945 started a slow but continuous 
expansion in research activity, which is still in progress. During this 
period hardly a year passed without the addition of a new Industrial 
research unit or the involvement of another University or Government 
department. The extent of the current activity will become evident 
in subsequent sections of this report. 

It is to be .noted	 at th i s po int that desp i te its ext reme ;i mportance 
to the Canadian economy, the Pulp and Paper Industry compares poorly 
with other major Canadian industries in terms of operating research 
expenditure. This is evident from the following 1965 DBS statistics 

• 
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of percentage of sales dollar expended on intra-mural research by 

•
 
companies reporting such research at that time .
 

Industry	 Canadian R&D Operating 
Expenditures in Relation 

•
 

to Sales, % 

. Sci en t i f i c & profes s i ona1 
Ins t rumen ts 6.7
 

Electrical Products 4.8
 
Drugs and Medicines 4.5
 
Other Chemical Products 1.7
 

1.2Gas and Oi 1 Wells
 
Mines 1.0
 
Rubber 1.2
 
Text i les 1.0
 
Primary Metals (ferrous and
 

non- fe r rous) 0.8
 
Pulp and Paper 0.6
 

Source:	 DBS, IIlndustrial Research and Development Expenditures 
in Canada:, 1965. Cat. No. 13-527. Table 33, p 42• 

• II 
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v.	 MAGNITUDE AND NATURE OF EFFORT
 

• A total of 35 establishments active in pulp and paper research were 
identified by Committee 8: 17 Industrial units, 9 Government units, 
8 University Departments, and 1 Industrial Association. Dominion 
Bureuu of Statistics' figures for 1965 indicate a larger number in 
the Industrial sphere, specifically 30 companies and 2 Associations. As 
noted earlier, the Plywood Manufacturers' Association is almost certain
ly included in the DBS count but is excluded from this survey since 
its research is devoted to structural engineering studies. There is 
reason to bel ieve that the DBS count includes a variety of other re
search establishments which in nature and direction of technical 
effort do not qualify in the current frame of reference. Thus the 
Committee and various senior members of the research community are 
of the opinion that the 35 units reported here represent virtually 100% 
of the significant performers in the field. 

Notwithstanding the above statements, DBS statistics are employed to 
a necessary extent in this section. Many Industrial respondents were 
reluctant to disclose manning and research expenditure information, 
hence Committee 8 data were unrealistically low. Believing that this 
class of data is required and that error on the high side is prefer
able, the Committee took DBS manpower and funding statistics at face value 
and where necessary, added corresponding data from the Government and 
University surveys to give generalized estimates. This established 
that total annual operating expenditures in the field for 1966 were 
$17.7 MM, with an average capital outlay of approximately $10 MM, and that 
total staff engaged in pulp and paper research exceeded 2,000. 

The distribution of operating expenditures was: 

Industry and Assoc i at ions» $ 16.2 MM 
Gove rnment 0.9 MM 
University 0.6 MM 

Total $ 17.7 MM 

,'c	 DBS, .11 ndus t ria 1 Resea rch and Deve 1opmen t 
Expenditures in Canada", 1965, Cat. No. 13-527 
Table 3, p , 22 

It is to be noted that as opposed to Industrial organizations, reported 
operating expenditures for Federal Government research do not include 
such items as depreciation, taxes, insurance, power, maintenance, etc., 
but normally only reflect direct costs such as salaries, chemicals, and 
travel. A simi lar situation exists for some Provincial Government 
research laboratories. Reported expenditures on University research 
are even more limited than for Federal Government units since faculty 
salaries are also excluded from the operating costs. Thus for a 
realistic comparison with Industry, reported expenditures by Govern
ment and Universities should be increased by about 100%. 

•	 Distribution of professional manpower (University graduates) active 
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in the field is: 

t Industry and Associations* 454 
Gove rnment 55 
Un i ve rs i ty 124 

Total 633 

"'DBS, "Industrial Research and Development 
Expenditures- in Canada", 1965, Cat. No. 13-527 
Table 25, p.38 

For the purpose of establ ishing these numbers, students in graduate 
schools were considered as professionals. Amongthe professionals 
224 are working at the Doctorate, 96 at the Masters, and 313 at 
the Bachelors level. Distribution by discipline is: 

Chemists 272 
Engineers 254 
Other .isz 

Tota 1 633 

Among the 35 active units contacted in the survey, involvement by 
subject area is as follows: 

Pr imary 
Involvement 

Secondary or 
Involvement 

Minor 

Pulp & Paper, or 
Cellulose Chemistry 

Fores t Products 
Wood or By-product 

Chemi s try 

21 
5 

9 

10 
7 

10 

The Committee approached each class of establishment as a separate 
entity on the reasonable assumption that University, Government, 
Industrial and Association research would have differing character
istics. Differences in method of funding, programme direction, 
basic-applied-development emphasis and- interaction with other groups 
were, in fact, found. It is therefore, convenient to consider each 
class in turn. 

A. RESEARCH IN UNIVERSITIES 

University research has two aspects: that of direct contribution 
to scientific knowl£dge, and that of training qualified workers. 
It is recognized that the'primary role of the University is under
graduate training and within thts context it should be noted that 
7 out of 8 departments engaged in research in the field also offer 
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rclcv~nt course work at the undergraduate level. However, since 
the Bachelors graduate is rarely considered a trained research worker, 
the undergraduate programme does not properly fall wi thin the 
survey frame of reference. Emphasis here is restricted to graduate 
research and the training of workers with advanced degrees. 

Graduate Output. Graduate work in the survey field is carried out 
within 4 chemistry and 4 chemical engineering departments. From 
these 8 units output of "Pulp and Paper" graduates over the past 5 
years has been: 

PhD. MSc. 

Chemistry 30 6
 
Chemical Engineering 24 15
 

In spite of the small number of graduates in the field, retention of 
trained workers is reasonably high (i .e. "Pulp and Paper" graduates 
tend to identify with and make a career in the field regardless 
of location). First-move reports on the 54 PhD graduates, only 8 
of whom are reported to have left the field, are as fol lows: 

Located In 
Canada U.S .A. Other TOTAL 

Proceeded to Post Doctoral 
Studies 3 5 9 

Accepted University Posts 8 1 10 
Entered Government or 

Association Research 8 1 10 
Entered Indus t ri a 1 Research 12 12 25 

TOTAL 31 19 4 54 

It is perhaps worthy of note that for first-moves into Industrial 
Research, approximately 50% relocated outside C~nada. The percentage 
is even larger in the case of Post Doctoral studies. This may reflect 
the not uncommon suggestion of greater research opportunities else
where, in particular in the U. S. A. 

Graduate Research. University respondents generally do not believe 
their research, or that of their department,has direct relevance in . 
the Industrial sphere. However, all, believe their research contributes 
to the pool of fundamental knowledge and understanding from which 
Industry R&D can draw for its own research activities. The magni
tude and scope of this basic research effort is indicated by the 
following tables which give total professionals engaged by working 

It
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level and discipline, and current distribution of effort by subject 
area: 

Post Doctorates 
Doctoral Students 
Masters Students 

TOTAL STUDENTS 

Faculty Membe rs 

TOTAL PROFESSIONALS 

Wood Chern is try 
Cellulose Chemistry 
Pulp & Paper Chemistry 

and Chemical. Engineering 

Chemical 
Eng i nee ring 

Chemistry Total 

4 
29 
14 

47 

11 
21 
13 

45 

15 
50 
27 

92" 
19 13 32 

66 58 124 

Units Engaged 
Primarily Secondarily 

3 
1 

1 
1 

4 2 

Analysis of graduate research indicates that engagement in the field 
is rarely a matter of University or depa r tmen t a l j po l Icy . In general, 
"engagement" of a Chemistry or Chemical Engineering Department is 
simply the involvement of one or two interested faculty members 
having a coterie of students. Thus, support of the field and 
di rection of effort arematters of individual vol ition. Magnitude of 
effort is largely dependent on the ~uccess of the individual in 
competition for .grants and graduate students. (It is significant here 
that most respondents felt they have greater difficulty in attracting 
graduate students than do their colleagues in other disciplines.) 

This individual istic approach to graduate research is in the best 
tradition of academic freedom. However, the implication for the 
pulp and paper field is that continuity of effort is by no means ensured. 
Several departments now included as "un i t s enqaqed!' would almost 
certainly cease to qualify if th~ interested faculty member(s) left the 
department. This imparts an element of uncertainty to University 
research in the field and provides a dubious base for long term 
growth. The McGill University departments are notable exceptions. 
There, co-operative arrangements with the PPRIC provide a multiplicity 
of pulp and paper oriented student research directors. The E.B. Eddy 
Chair of Industrial and Cellulose Chemistry also guarantees perpetu
ation of research and training on a long term policy basis. 

It seems highly significant that of the 92 students and post-
doctorates engaged in research in the field, 70% are enrolled at 

• 
McGi 11 University. A further 13% are enrolled in the University of 
Toronto, whi le the remaining 17% are distributed among chemistry and 
chemical engineering departments at Quee~s, Waterloo, University of B.C. 
and the University of Saskatchewan. 
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Research Fundinq. The complexity of University accounting is such 

• 
that true figures on research expenditures in a given field are 
simply not avai lab le . However, the Committee has attempted to 
estimate the cost of University research by equating it with the 
cost of training uraduate students. Averaging survey data on 
estimated training costs gives a figure of $6,000 per student per 
annum. Wi th 92 graduate students active in the field, this leads 
to an estimated total current operating expense of close to $600,000 
for University research in the field. 

Origin of financial support in terms of direct grants-in-aid, 
scholarships or equipment for research projects, varies con
siderably from one department to another but on the average is as 
fo 11 ows : 

The Department (or University) 30% 
Government Agencies 60% 
Industry 10% 

University respondents were unanimous in the opinion that research 
is no more difficult to fund in the pulp and paper field than in 
any other. Although many referred to the notable lack of support 
from Industry they felt this was generally true of all University 
research. Only 2 respondents observed any significant increase in 
research support from Industry, over the past 5 years. However, 
it is noteworthy that a 700% increase was cited in one department 
that has establis~ed a record of achievement in Industry oriented 
research. . 

B. RES&ARCH IN GOVERNMENT 

Respondents to the Government research survey were in agreement 
that their activities fill a need that would not otherwise be 
satisfied by either University or Industrial R&D. In general, 
Government laboratories were viewed as having inter-disciplinary 
resources, including specialists-and equipment not readily available 
in Industry or the Universities. They were also seen to be 
strategically suited to involvement in broad regional problems. In 
other respects (funding, industry relations, etc.) the survey showed 
considerable diversity among Government laboratories and it is 
necessary to consider sub-categories within this class. 

• 
Staff and Direction of Effort. Government research in the field 
is carried out by 5 Federal and 4 Provincial research institutions. 
In the Federal group 2 units (The Forest Products Laboratories) 
are constituted in part for, and specifically oriented to the 
field. The remaining Federal units (Atomic Energy, NRC Laboratories) 
are not so constituted and are involved only to the extent that 
they undertake one or more programmes in the field. Provincial 
laboratories are oriented towards a broad spectrum of industrial 
problems and are likewise involved in pulp and paper research only 
on an individual project basis. The magnitude of effort is re
flected in the f o l l ow lnq statistics on professionals engaged in the 
field. 



Bachelors Mas te rs PhD IS TOTAL 

I *Forest Products 
Laboratories 4 10 14
 

Othe r Fede ra 1
 
Laboratories 5 5
 

Provincial Institutions 21 4 11 36
 

TOTAL 21 8 26 55 

Chemists Engineers, Other 

*Forest Products
 
Laborat or i es 14
 

Othe r Fede ra 1
 
Labo rato r ies 5
 

Provincial Institutions 21 8 7
 

TOTAL 40 8 7 

*These data report only those professionals engaged in research 
in the survey field and do not reflect the total professional
staffing of the Forest Products Laboratories. 

The magnitude of effort within individual subject areas of the field 
could not be established from survey data. However, disregarding 
quantitative aspects, the number 'of units engaged in each area 
was reported as follows: 

Forest Products Other Federal Provincial Total 
Units Engaged In Laboratories Laborator ies Institutions 

Wood Chem is t ry 2 2 1 5 
Chemical By-products 1 2 3 
Wood Products 2 2" 2 6 
Pulp and Paper 1 1 4 6 

• 

Not unexpectedly, Government research programmes were found to have a 
lower basic research content than the University programmes. The 
shift in emphasis was generally toward appl ied rather than develop
ment. In fact, many respondents feel their specific province of research 
to be the basic-appl ied interface. Accordingly, most Government re
spondents bel ieve their research has direct appl ication in the 
Industry and also contributes to the pool of fundamental knowledge in 
the field. Individual volition was considered to be high (highest 
in certain Federal laboratories) but' mode re te.lv strong policy 
direction is indicated by 'the significant percentage of programme 
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developed at Industry request. Pertinent survey statistics are
 
given below:
 

% of Rescdrch Effort in 
Basic Applied Development 

Fores t Products
 
Laboratori es 17 80 3
 

Othe r Fede ra 1
 
Laborator ies 60 23 17
 

Provincial Institutions 45 30 25
 

AVERAGE (Arithmetic) 41 44 15 

Programme Developed By 
Staff Request of Other 
Initiative Industry Agencies 

Fores t Prod uct s
 
Laborator ies 45 45 10
 

Other Federal
 
Laboratori es 87 10 3
 

Provi nci a 1 Ins tit uti ons 50 45 5
 

Funding and Industry Relations. Federal and Provincial laboratories 
contrast sharply in matters of funding. The Federal establishments 
are supported entirely by the Senior Government whi le Provincial in
stitutions are funded in part by Government and in part from 
Industrial contracts. Industry financing of the Provincial institu
tions varies from 15% in one extreme case to 80% in another. Since 
Fede ra 1 fun din g ismi n i rna 1 the fir s tis qui te c 1ear 1y a "P rov inc i a 1" 
establishment while the second might properly be called a "contract 
resea rch " laboratory. We i ghted average source of funds among the 
Government laboratories qualifying in the survey is as follows: 

Percentage of Financing From 
Federal Provincial Industry 
Government Government Contracts 

Federal Laboratories 100 
Prov inc i a 1 Ins tit uti ons 5 23 72 

The contract research laboratories (Provincial) have a financial 
incentive to encourage greater interaction with Industry. Survey 
respondents indicate considerable success in this area and find it no', 
more difficult to fund research in the pulp and paper field than in 
any other. As a group the 4 Provincial establishments engaged in pulp 
and paper research have experienced a 200% increase in Industrial 
contracts over the past 5 years. The Forest Products Laboratories 
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lack the same financial incentive but tend to encourage Industry 
interaction as a matter of pol icy. The other Federal laboratories 
apparently have much less contact with Industry . 

•
 

c. RESEARCH IN INDUSTRY 

Industrial research is characterized in general by the existence 
of strong economic drives and pragmatic constraints on nature 
and extent of programme. Its primary purpose is the support of 
corporate goals' through advancement and appl ication of technology. 
Science for science1s sake is not an Industry precept and University, 
Government and Association research tends to be cppreciated only 
where it contributes directly to Industry objectives. Individual 
volition of staff in respect to choice of subject area is usually 
at a minimum relative to the University and Government environ
ments, and programme content is largely established by dialogue 
between research management and corporate top management. 

Staff and Direction of Effort. In keeping with the above general
izations, Indus~rial research activities were found to be largely 
development in nature with an approximate 60% orientation to 
product and process improvement. The balance of effort is to new 
uses for products and to development of new products and processes. 
Although approximately one half of the respondents conduct some 
basic research, this tends to relate to their own processes or 
to vital areas where extra-mural research is deficient. Emphasis 
on development is reflected in manpower distribution which shows 
a predominance of workers at the Bachelors level and a high 
proportion of Engineers. DBS figures for 1965 indicate 292 workers 
at the Bachelor, 61 at the Masters and 101 at the Doctorate level. 
Distribution by disc~pline was: 

Chemical Engineers 130
 
Chemi s ts 174
 
Other 150
 

TOTAL	 m 
Source:	 DBS, IIlndustrial Research and Development 

Expenditures in Canada'", 1965.. Cat. NO. 13-527 
Table 27, p.39. 

Among the 17 Industrial respondents carrying out R&D in the field, 
current distribution of effort by area is: 

Units Engaged 
Pri mary Secondary Total 
Effort Effort 

Pulp and PCJper 14 2	 16 
Wood Products	 1 4 5 
Chemical By-products 2 4	 6 
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Research	 Funding. Industrial research in the Canadian pulp and 

•
 
paper field is largely funded by the companies directly responsible
 
for the R&D effort, i.e., by the repo r t i nq company. Eleven of
 
these also conduct research for parent, affi liate or subsidiary
 
companies. However, only 6 are reimbursed for this service and
 
in only 3 instances are foreign funds involved. This is in general
 
accord with the following DBS statistics for 1965 which show that
 
the major proportion of Canadian pulp and paper research enjoys "in
 
house" funding and less than 2% is funded from foreign sources:
 

Canadian Sources of Eunds* for Intra
Mural R&D in the Paper Industry, 1965 

MM % of Total 

Reporting Company 21.3 86 
Parent, Affi liate or Subsidiary 1.0 4 
Government Grants 0.3 1.2 
Other (undisclosed sou rces) 2.2 8.8 

TOTAL	 24.8 100.0 

Foreign Sources of Funds* for Intra
Mural R&D in the Paper Industry, 1965 

MM % of Total 

Reporting Company 0.07 16
 
Parent, Affil iate or Subsidiary 0.36 84
 

TOTAL	 0.43 100 

* Includes funds for both operating and capital expenditures 

Source:	 DBS, "Industrial Research and Development Expenditures 
in Canada", 1965. Cat. No. 13-527. Table 4, p.23 
Tab leo 5, p.24. 

Government grants r~ferenced in the above statistics are those made 
under the NRC Industrial Researcb Assistance Programme. NRC 
returns for 1965-66 show a total of 8 pu lp and paper fi rms holding 
14 project grants totalling $300 M. 

It must be recognized at this juncture that "in house II (intra
mural) pulp and paper research can be augmented not only by parent, 
affi liate or subsidiary company research, but by extra-mural effort 
in terms of University, Government .and Association projects or 
programmes. DBS, in fact, recognizes 12 pulp and paper companies 
having extra-mural research expenditures to the complete exclusion 
of intra-mural effort. In this context, it is of interest that 
14 out of the 17 active respondents give direct support to 
the Pulp and Paper Research Institute of Canada, 6 support the 
Empire State Paper Research Association (Syracuse, New York), 
and 3 support other foreign industrial associations. Respondents 
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justify subscription to 
moderate cost and access 

In terms of extra-mural 
interest	 that 10 out of 

foreign associations on the basis of 
to special ized knowledge and programmes • 

expenditures to Universities, it is of 
17 respondents fund University grants or 

scholarships (all in Canada). However, only 4 companies provide 
such funding at the graduate level. Other extra-mural expenditures 
not covered by survey data would include support of Provincial 
research counci 1 projects, retainers to consultants, and payments 
to analytical and other commercial laboratories. The magnitude of 
these expenditures is evident from the following 1965 DBS statistics 
which also show that foreign extra-mural expenditures do not exceed 
4%. 

Canadian Recipients of Extra-Mural Payments 
for R&D by Industry,1965 

MM 

Industrial Research Institutes 1.80 
Parent, Affiliate or Subsidiary 0.90 
Provincial Research Councils 0.09 
Consultants & Commercial LaboratoriesO.02 
Scholarships and Other 0.12 

2.93 

Foreign Recipients of Extra-Mural 
for R&D by Industry,1965 

MM 

Parent, Affi1 iate or Subsidiary 0.03 
Industrial Research Institutes 0.03 
Consultants' & Commercial LaboratoriesO.02 
Other'Companies 0.02 
Non-profit Organizations 0.01 

0.,11 

%of Total 

61.4 
30.7 

3. 1 
0.7 
4. 1 

100.0 

Payments 

%of Total 

27 
27 
18 
18 
9 

99 

Source:	 DBS, "{ndus t r i a L'Res ee r ch and Development Expenditures 
in Canada ll 

, 1965. Cat. No. 13-527. Table 7, p.25 
and Table 8, p.26. 

o ASSOCIATION RESEARCH 

The Pulp	 and Paper Research Institute of Canada is the only industry 
association unit known to qualify within the Committee 8 terms of 
reference. The Committee has attempted, so far as possible, to avoid 
sing1 ing	 out individual establishments. However, PPRIC is such a 

•	 
unique and vital force in Canadian Pulp and Paper research as to 
merit special attention, at least from a descriptive point of view • 
Furthermore, since the Institute is a partnership between McGill 
University, the Government of Canada and the Canadian Pulp and Paper 
Industry it cannot be placed in anyone of the previous classifications 



19.
 

• 
The Institute is a non-profit educational and research organization 
incorporated under Federal charter with a Board of Directors 
appointed by each of. the three partners. Two di rectors are designated 
by the Federal Government Department of Forestry and Rural Develop
ment, three by McGi 11 University, and thirteen by the Canadian 
Pulp and Paper Association (Acting for 38 Canadian pulp and paper 
companies) • 

The specific objectives of the Institute are: 

1.	 To act as a basic research centre for Canada's Pulp and Paper 
Industry thereby supplementing the research organizations of in
dividual companies. 

2.	 To carry out appl ied investigations having a broad impact 
which are of such general interest or magnitude that no single 
company could undertake them alone. 

3.	 To conduct sponsored projects at the request of individual 
companies or groups of companies. 

4.	 To assist in the post-graduate training of students interested 
in the Industry. 

5.	 To act as a clearing-house and distribution centre for technical 
and scientific information of importance to the Industry. 

6.	 To provide trained personnel and specialized equipment to 
carry out non-routine analytical and physical tests at the 
request of individual companies. 

Staff and Di rection of Effort. Current staff of the Institute, 
excluding graduate students, is 188. The 61 professional staff members 
are distributed by degree level and discipline as follows: 

Deg ree	 Leve 1 Di sc i P1ine 

Ph.D. ' s 24 Chemists 23 
Mas te rs 10 Engineers 11 
Bachelors 27 Other 27 

Total 61	 61 

Participation in post-graduate education and research at McGi 11 
University is one of the Institute's most vital functions. For 
some 40 years, post-graduate students and post-doctoral fellows 
registered in the University Department of Chemistry have been able 
to conduct research under the guidance of Institute staff who hold 
appointments at McGill. Simi lar arrangements with the McGi 11 
Department of Chemical Engineering have existed since 1953. Currently 8 
members of the Institute staff are engaged in supervision of thesis 
research. The Institute also supports graduate work at other Canadian 
universities (in soi 1 microbiology at MacDonald College, Chemical 

• 
Engineering at McMaster University, hydraulics at Queens University 
and wood technology at the Univers~y of B. C.), the associated faculty 
research di rector in each case having rhe s te tus of a paid Institute 
consultant. 



I 

20. 

The non-academic research of the Institute includes a substantial 
amount of basic as well as applied research. In fact, the overall 
effort is considered to be about equally divided between basic and 
appl ied with perhaps some extension into the development area. The 
programme ranges from fundamental experiments in wood chemistry to 
applied research and development in pulp and paper manufacturing 
processes, and includes woodlands research on subjects of direct 
interest to supporting companies. 

Suggestions for the Institute1s programme come from a number of sources, 
including individual companies and CPPA Technical Section committees 
as well as Institute staff. Proposals are reviewed by Research 
Programme Committees, appointed from Industry by the Institute1s 
board, to ensure that the programme is pertinent to Industry needs. The 
broad subject areas of the graduate research programme are similarly 
scrutinized. However, within the framework of relevance or potential 
interest to the Pulp and Paper Industry, individual thesis topics are 
chosen to satisfy university requirements. 

Research Funding. The Institute1s annual budget is financed largely by 
Industry through a pro-rated direct assessment of maintaining member 
companies and indi rect assessment through CPPA. Prior to about 1955 
the Federal Government supported the Institute with an annual grant 
of $100,000. With the need for new faci lities the operating grant 
was discontinued and instead a new, and recently expanded, laboratory 
bui lding at Pointe Claire, Quebec, was provided for an annual rental of 
$1. Other Government support takes the form of research grants to 
graduate students from NRC, ORB and the Department of Forestry and 
Rural Development. 

Woodlands research is budgeted separately from pulp and paper research 
and is funded 100% by Industry. Origin of annual operating funds 
for pulp and paper research (excluding Government grants to the 
graduate programme) is approximately as follows: 

Indust ry 

Government 

Other 

Member Companies 
Direc~ Contribution 75.0% 

CPPA Contribution 14.4% 
Contract Research 6.0% 

(IRA Programme, etc.) 3.4% 
1.2% 
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VI.	 VALUE AND CONSTRAINTS
 

• It is apparent from the survey that Canadian pulp and paper research 
has been reasonably effective. Individual respondents cited a variety 
of significant projects brought to fruition within their own research 
units. It may be inferred that these successes broadened the scientific 
base within the field and contributed to expansion of the Industry. 
Through cross-ferti lization, pulp and paper research has also influenced 
other areas of Canadian science and technology. The furniture, con
struction and chemical industries and polymer science, genetics and 
entomology are among cited areas of specific interaction. 

In a world forum, claims to Canadian exclusivity would be difficult 
because of corporate internationalism, parallel effort in, fo re i qn research 
and the ext reme rap i d i ty with wh i ch ideas a re exchanged. Howeve r , it is 
safe to say that Canadian research has contributed to major scientific 
and technological advances in the field at large. Recognized areas of 
significant contribution within the last decade are given at Appendix I I I 
and a selection of notable Canadian industrial achievements in the field 
are given at Appendix IV. It is worth stressing that centrifugal cleaners 
and the modern black liquor recovery furnace are Canadian developments 

.	 of major importance to the pulp and paper Industry at large. Both are 
in extensive use throughout the world, as is the pulp freeness tester de
veloped at PPRIC many years ago. 

Patents granted to and licenced by Canadian R&D units provide additional 
evidence of research success. Totals based on the coverage of the survey 
are as follows: 

Pulp and Paper Patents 

Granted In Licenced 
Canada Foreign Both Total In Outside 
Only Only Canada Canada 

Industry and Association 
Laborator ies 191 75 155 421 20 38 

Government Laboratories 1 2....Jl. 22" -li ..l. 
TOTAL 204 • 76 177 457 23 40 

Having conceded that Canadian pulp and paper research is effective, it is 
reasonable to ask if it is enough. The survey suggests that it is not. 
In fact, there is general accord that insufficient research is being 
done relative to that in other countries, relative to the importance of 
the Pulp and Paper Industry in the overall Canadian economy, and relative 
to activities supporting other Canadian industries. In University opinion 
at least a 50% increase in graduate student enrolment is required for 
optimum effort in current fields of interest. Other segments of R&D 
bel ieve a 50% to 90% increase in staffing is needed. This is not a plea 
for more of the same in research but a real ization that many important 
topics are receiving little attention or are totally ignored at current 



• 
dctivity levels. Stream and air pollution, computer appl ications and 
by-product research are among cited areas of major neglect (Appendix V ) • 

Whi Ie each R&D segment favours some expansion in its own area, the 
overal I consensus is that increased effort is most needed in the 
Industrial sphere and secondarily in the Universities. The major con
straint on expansion is said to be lack of funds resulting from adverse 
corporate management phi losophy, mainly dmong younger companies in the 
field. In these instances pulp and paper senior management is viewed as 
lacking a ful I appreciation of the potential contribution of research. 
This is reflected in an unwi I lingness to invest in pioneering research 
or in untried new technology, and a reluctance to support University 
graduate research through grants, scholarships, etc. 

Shortage of qualified staff is the recognized secondary constraint on 
expansion and would, of course, become the major constraint if financial 
restrictions were not over-riding. Survey statistics indicate a serious 
shortage of researchers in the field, qualified PhDls being the most 
difficult to recruit. The fault lies primarily with a lack of graduates 
coming from Universities. This, in turn, reflects the inability of 
University departments (or individual staff) to attract undergraduates 
to the field. 
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I} I I • PROSPECTS AND NEEDS 

Unlike the drug and electronic industries. the Pulp and Paper Industry 
is largely based on exploitation of a natural resource. Many facets 
of the Canadian Industry preceded research by as much as 100 years and 
some segments are still operating from their traditional base. In the 
current era of innovation and rapid technological advance. it is necessary 
to ask if the Industry is adequately geared for change and if it is poised 
to cope with challenge to its traditional markets from other fields. 
Again. the survey consensus is no. 

The prevai ling opinion is that the Industry is not alert to changing 
technology in competitive or potentially competitive fields. Thus. 
widespread use of electronic information-storage-retrieval-display 
systems in the business world or a major success in production of syn
thetic paper in the plastics industry could have sudden and serious 
consequences for the Paper Industry. Synthetic materials and substitute 
systems are already diminishing traditional markets in the wood products 
field. There is obvious need for defensive research. with emphasis on 
development of alternate uses for wood and wood constituents. 

This is not to say that all future advances wi 11 work again~ the Pulp 
and Paper Industry. In fact. prospects for major technical developments 
beneficial to the Industry are considered high. Specific examples from 
among those summartzed at Appendix VI are total mechanization of tree 
harvesting ~nd 100% continuous processing in computer controJled mills. 
However. under present.circumstances it is considered unlikely that 
a significantly high proportion of major advances wi 11 result directly 
from Canadian research. 

The competent senior scientists in PPRIC and a few University. Government 
and Industrial laboratories are considered a favourable resource. However, 
with the exception of the McGill-PPRIC complex. no major area of strength 
or exploitable advantage relative to other technically advanced countries 
is recognized. Thus. the prime need is for greater overall effort. 
particularly-in Industry and University research. if Canadian R&D is to 
playa significant role to the advantage of the Canadian Industry in 
future developments within the field • 

•
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VIII. INCENTIVES AND POLICIES 

Current Fcder~1 programmes, including GIRD (recently modified to IRDIA), 
PAIT and the NRC Industrial Research Assistance Programme, are specifically 
designed to encourage Industrial R&D build-up in Canada. Survey 
stat i s tics i nd i cate that all 17 act i ve Indus tri a 1 un i ts take advantage 
of the GIRD programme, only 8 hold NRC grants and no reporting unit has 
made use of PAIT. All respondents agree that GIRD has been more effective 
than the other programnes, but many are of the opinion that it has had 
little influence on R&D planning. A few respondents felt that the 
modified GIRD programme (IRDIA) may have a greater future influence on 
planning but there was considerable uncertainty on this point. 

Notwithstanding the above statistics, survey responses overwhelmingly 
favoured increased Government assistance to Industrial research. Questions 
respecting future policy to stimulate growth generally drew answers 
(Appendix VI I ) related to current Government plans, 1iberalization of 
IRDIA being the most frequently recommended. However, some segments 
of R&D sec little point to direct Government financial support in the 
absence ot measures to increase the supply of professionals interested in 
pulp and paper research. In the latter regard, they are concerned with the 
lack of interest of the Universities in pragmatic objectives. They see 
a need not only to glamorize Industrial research to attract students 
to the field, but also for some policy to discourage the opposing trend 
toward scholasticism. Application of suitable pressures through mode 
of assignment of NRC grants was a suggested solution. 

Further to University effectiveness, analysis of questionnaires indicates 
that in several cases qual ifying research units are represented by 
a single faculty member working in comparative isolation (i.e. without 
support from col leagues within his own or other departments and essentially 
without policy support at any University level). These units report 
least contact with and financial support from Industry and report con
siderable difficulty in attracting graduate students to the field. It 
was suggested that a policy be adoped to halt this dissipation of effort 
by encourageing movement of these able teachers and leaders to more 
compatible envi ronments or, more importantly, by attracting others to bui ld 
up interacting groups aroond them. NRC grants were considered a potential 
instrument of policy and it was suggested that these be awarded only 
within Universities having sufficient active staff to form a "school" 
or centre in the field. 

The Committee must state that it also encountered objections to the 
concept of using.NRC grants as an instrument of policy. The success of 
the NRC programme was said to result from support of the individual 
scholar without special emphasis on subject matter, or environment and 
without imposition of directive constraints. It was also brought to 
the Committee's attention that NRC is not the only source of Government 
funds for University research. Increasing amounts are being distributed 
by the Departments of Agriculture, Energy, Mines and Resources, and the 
Department of Forestry and Rural Development. 
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IX CONCLUSIONS AND RECOMMENDATIONS 

While not entirely free from editorial comment, the preceding sections 
cl1lboJy statistics and subjcctive information derived from the survey. 
The attempt has been to assess survey data and to present a distillation 
of respondent opinion vis-a-vis Pulp and Paper research in Canada. In 
contrast, the conclusions and recommendations which follow have a basis 
in survey findingsbut should be viewed as the collective interpretations 
and opinions of the Committee alone. 

It can be concluded that Pulp and Paper research in Canada has been 
moderately successful. However, it should be noted that the major 
contributions in the field were (and still are) made by relatively 
few research units, most of which have been in existence for 30 years or 
more. It may be rationalized that the remaining units are too young 
to have had reasonable opportunity for distinctive contribution. None 
the less, it is difficult to escape the conclusion that increased effort 
is required if Pulp and Paper R&D is to be adequately geared for the 
future. The question, therefore, is how to accelerate growth and 
success in the younger units, as well as enlarging old or establishing new 
units where required. 

The Committee agrees with the survey consensus that increased activity 
is most needed in the University and Industrial research spheres. This 
is not to say that expansion of Government research would be unwelcome 
but rather that rapid growth in this area is not of high priority. In 
what might normally be considered the Government research sphere the 
PPRIC is already making a proportionatelyhigh contribution, and in this 
connection Federal Government involvement is considerable. Further, the 
Provincial laboratories can hardly be expected to support pulp and paper 
research beydnd the request of thei r contract "customers". 

In relation to Federal research it should be noted that the pulp and paper 
field is support~d directly through capital building grants to PPRIC and 
through a substantial part of the Forest Products Laboratories' research 
programme. Rather than recommending further bui ld-up of these and other 
Federal research establishments, such as NRC laboratories, the Committee 
can only suggest that direction of effort at current staff levels be re
viewed for maximum possible benefit to the pulp and paper field. Federal 
establishments, as a matter of policy, might undertake research programmes 
deemed too expensive or long term for individual corporate attention, 
particularly where problems are recognized to be in the national interest. 
Federal establ ishments might also assume the role of information storage 
and retrieval centres, offer translation services, make specialized 
faci lities (electron microscopes, computers, etc.) available for use by 
Industry, and function as training centres for industrial research tech
nologists. They might engage in co-operative programmes at the University
Industry interface and, in the process, sponsor more research in the 
Un i ve rs i ties. 
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Cur rcnt d ire ct ion 0 f e f for t , i . e , , fun dame ntal 0 r bas i c i nUn i ve rsit ie s , 
basic-appl ied in Institutions, and predominantly development in Industry, 
is probably also in reasonable balance. The major deficiency, then, is in 
l1l()gnitude of Industrial R&D and University activities. The key 
need is to devise policies and incentives for expansion of effort in 
these areas. 

INDUSTRY INCENTIVES 

In the Industrial sphere, the major contributions appear to have been 
made by companies having enlightened management who appreciate the value 
of research, presumably having learned from earl ier successes. In the 
absence of success, there is probably little in the way of rational 
argument that can alter management phi losophy in the younger units. 
Hence, some form of external inducement appears to be necessary. 
Government incentives are most commonly suggested. However, the survey 
discloses little satisfaction with the current Government programme and 
also little in the way of concrete suggestions for new and better in
centives. 

The Committee feels that no fully satisfactory programme of incentives 
has yet been conceived, and is in doubt that a programme acceptable to 
all can be devised. (The Committee was exposed to a vigorous minority 
opinion that direct Government subsidization is not in the best interests 
of the Pulp and Paper Industry or of Industrial R&D in general:.), Not
wi thstanding, the Committee recommends that Government consideration be 
given to the development of a greater diversity of incentives so that 
corporations have a variety of options which can be exercised in accord
ance with their size, stage of R&D growth and economic well-being. 

The Committee also recommends that the diverse incentives include a 
Government contract system, akin to that now being used in the U. S. A., 
and to some extent in Canada, in the defence and aerospace technologies. 
Government committees could, and should, consider areas of major concern 
to the Industry as a whole, (e.g. air and stream pollution, resource 
management, etc.) and where national interest is discerned, should select 
and specifically define projects which could be contracted to Canadian 
Industrial Research. This could be a strong inducement to bui ld-up of 
Industrial R&D if size, experience, competence, special ized capabilities, 
e t c , , were bases for contract award. • However, in applying this phi losophy, 
controls would have to be 'exercise~ to ensure that participating laboratories 
did not become overly dependent on such contracts. 

UNIVERSITY INCENTIVES 

In present circumstances, expansion of graduate school effort is required 
less for the generation of basic knowledge th~n for the provision of an 
adequate supply of trained researchers for Industrial R&D. Thus, new 
policies and incentives are required to improve University graduate 
school recruitment in the field, with the object of increasing advanced 
degree output. 
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The inabi lity of University Departments to attract undergraduates to 
the field may be attributed to a variety of factors, including dis
sipation of effort, inadequate financial support from Industry, absence of 
Dcp a r tmcn t a l policy and general lack of definitive research objectives, 
as well as lack of a satisfactory Pulp and Paper Industry image. It 
is the opinion of the Committee that a major requirement for the solution 
of these and related problems is the creation of University IICentres of 
Excel len~ell. These are conceived to be well endowed Universities whose 
activities in the field involve a multiplicity of faculty members dis
tributed among several departments. Commitment to the field would be 
recognized departmental pol icy, and Industry contacts would be encouraged 
.i.n order to define optimum areas for fundamental research. 

In the survey field, McGi 11 University would be considered a Centre 
of Excellence. It is unquestionably influenced by the presence of PPRIC 
and by the arrangement on which the two co-operate. However, perhaps 
equally important is the existence of the Endowed Chair of Industrial 
and Cellulose Chemistry which ensures continuity of effort in the field 
at McGill. Inasmuch as it is impractical to establish branches of PPRIC 
at a variety of Universities, it is the Committee's opinion that the 
key to development of Centres of Excellen£e 1ies' in the establ ishment of 
appropriate chairs. 

The success of the Endowed Chai r (or currently favoured annual grant) 
concept is dependent on full co-operation of the Universities, Industry 
and Government. The selected Universities must be responsive to the 
Centre of Excellence idea and be prepared administratively and scientifically 
to support the concept. The endowment of suitable chairs, in Committee 
opinion, is the responsibi lity of Industry. Government,in turn, has two 
roles to play. Firstly, it must encourage adequately funded graduate 
research in such centres. Secondly, it must consider monetary incentives 
to Industry in respect of such endowments. These incentives could be 
extended to Industrial support of group studies in the Graduate Centres, 
by way of scholarships, bursaries, etc. 

The Committee is not prepared to recommend that NRC or other Federal 
grants for graduate support be employed as instruments of policy in 
directing University build-up. However, some redirection of funding seems 
necessary. Rather than permitting a dissipation of research fund~ 
throughout the whole of Canada, they ~hould be generously directed into 
Centres of Excellence for the support of Graduate Research there. 

SUMMARY 

In brief, the major conclusions of the Committee are: 

1.	 Pulp and paper research in Canada has been moderately successful 
but is not adequately geared for the future. 
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2. Expansion is rcqui red. However, lack of qualified personnel 

and shortage of funds are major constraints which much be overcome • 

3.	 New policies and incentives are needed to improve University 
graduate school output and to expand Industrial research effort 
to optimum levels. 

4.	 Further build-up of Governmental research establ ishments is not 
an immediate need. However, Federal laboratory programmes should 
be evaluated for potential redirection of effort favouring the 
pulp and paper field. 

Relative to policy incentives for expansion of Industrial research 
and University output, Committee recommendations are: 

1.	 University Centres of Excellence be established to strengthen 
research in the field on a sound pol icy basis. This includes 
establishment of suitable endowed or annual grant chairs by 
Indus try. 

2.	 Future Government incentives should be more diversified and 
should include contract awards for Industrial research on projects 

. of national interest, and financial inducements for greater 
Industry funding of University Graduate School activities in
cluding endowed or annual grant chairs. 
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MILESTONES 

1805 

IN THE HISTORY OF THE CANADIAN PULP AND PAPER INDUSTRY 

1st Canadian paper mi 11 establisbed at St; Andrews East, Quebec. 
(Used cotton and linen rag furnish) 

1834 1st paper machine in Canada installed in Don Valley Mi 11, Ontario 

1843 1st Fou~drinier to be set up and 
Logan mi 11 at Portneuf, Quebec 

run in Canada - McDonald & 

1864 1st Canadian chemical pulp mi 11 established by Angus and Logan 
at Windsor Mi lls, Quebec (This was the 2nd soda pulp mill in 
No r t h Arne rica. ) 

1966 1st North American groundwood mill establ ished at Val leyfield, Quebec 

1885 1st Canadian sulphite mi 11 established at Sheet Harbour, N. S. 

1888 1st North American paper mi 11 to be powered by electricity 
Barber Mi 11 at Georgetown, Ontario 



1907 1s t kraft pu1p mil 1 inN 0 r t h Arne rica estab1ished atE as t 
Quebec: - Brompton Pulp and Paper Co. 

An gus , 

1913 1st in-plant chlor-alkali cells for 
by a Canadian pulp producer Riordon 
s u1ph i te mill. 

bleaching,chemicals installed 
Paper" Co., Merriton, Ontario 

1920 World's 
Rio rdon 

1st mi 11 designed for production of dissolving pulp, 
. Compa ny , Kipawa mil 1 at Tern i scam ing, P. Q. 

1934 World's 1st water cooled stationary black 1iquor recovery furnace 

.1936 1st Canadian 
at Cornwall, 

vani 11 in extraction plant established by Howard Smith 
Ontario 

1946 1st Canadian in-plant chlorine dioxide generator installation 
at International Paper Co., Kipawa mill at Temiscaming, P. Q., for 
bleaching dissolving pulp. 

1948 World's first lignin-base plastic 
Ltd.) established by Howard Smith 

laminate plant (Arborite Co. 
at Ville La Salle, Quebec 

1951 1st Canadian 
initiated at 

production of chlorine dioxide bleached kraft 
M & B, Harmac mill 

1957 1st Canadian continuous digester (Kamyr) installation at Northwest 
Pulp and Paper Co., Hinton, Alberta, kraft mill. (This was the 
second North American installation). 
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•
 
The fol lowing is a selection of major advances of the past decade known 
to have significantly high Canadian R&D content. The 1ist is drawn from 
survey responses and is neither comprehensive no~all inclusive. 

Scientific Advances in the Field 

1.	 Increased understanding of chemical and mechanical properties 
of wood. 

2.	 Advanced knowledge of wood chemistry, physics and anatomy relevant 
to cell wall structure. 

3.	 Elucidation of hemicellulose and lignin molecular properties. 

4.	 New concepts relevant to the molecular morphology of cellulose. 

5.	 Advanced knowledge of lignin biosynthesis. 

6.	 Expanded knowledge of fibre hydrodynamics. 

7.	 Advances in knowledge of paper structure. 

8.	 Contributions to understanding of colour reversion. 

9.	 Advanced knowledge of chlorine dioxide chemistry. 

Technical Advances in Industry 

1.	 Refiner groundwood. 

2.	 Ut i 1izat ion of "weed" spec ies . 

3.	 High yield pulping developments (semi-chemical). 

4.	 Soluble base pulping technology.' 

5.	 Chlorine dioxide manufacturing and bleaching technology. 

6.	 New forest harvesting techniques. 

7.	 Vapour phase pulping 



" 
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Appendix IV 

The fol lowing are pioneer developments which resulted from direct and 
successful application of Canadian pulp and paper R&D. (This is not a 
complete roster of Canadian "f i rs ts!' nor are they 1isted.. in order of importance.) 

1.	 1st high yield sulphite plant for newsprint. 

2 .	 1s t 100% re finerg roundw00d mill. 

3.	 1st hardwood sulphite dissolving pulp. 

4.	 1st kraft dissolving pulp. 

5.	 1st extreme brightness sulphite pulps for plastic filler. 

6.	 1st sulphite dissolving pulp for acetate yarn and film. 

7.	 1st cent"rifuga1 cleaners. 

8.	 One of the wor1d 's first two commercial vani1 lin processes
 
(both plants established 1937).
 

9.	 1st commercia1.1 ignin-paper laminates (Arborite). 

10. A1kafide pulping process 

11. The modern kraft recovery furnace. 

12. 1st commercial production of oxalic acid from waste sulphite liquor. 

13. Va-purge pulping process. 

14. Magnefite pulping process. 

15. 1st commercial chlorine dioxide manufacturing process. 

16. 1st commercial vapour-phase puiping process. 
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•
 
In the opinion of survey respondents, the following areas are being 
neglected or are receiving insufficient support from Canadian pulp and 
paper R&D. 

1.	 Fundamental chemistry of wood components. 

2.	 Relation of fundamental physical, chemical and morphological 
properties of wood to gross properties. 

3.	 Technological studies on alternate means for utilizing forest 
resources. 

4.	 Chemical utilization of wood as distinct from util ization
 
of waste from the pulp and paper Industry.
 

5.	 Chemistry and util ization of lignin and other wastes. 

6.	 Wood-polymer and paper-polymer combinations. 

7.	 St ud ies on the mechan isms and react ions invo 1ved in pu 1ping 
and bleaching. 

8.	 The hydrodynamics of pape~ formation. 

9.	 Studies on struct~re and mechanical properties of fibre and
 
fibre sheets.
 

10. Use of synthetic fibres for paper making. 

11. Stream and air pollution. 

12. Computer applications and systems analysis. 

13. New product and process research. 
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Appendix VI 

•
 
Survey respondents foresee the fol lowing technological advances which can be 
of benefit to the Industry. (These are not in relative order of importance.) 

1.	 Tree breeding for faster growth and increased cellulose content. 

2.	 Higher yield and more complete species utilization from the forest. 

3.	 Full mechanization of woods operations. 

4.	 100% continuous pulp processing. 

5.	 Automation of mi lls (computer control). 

6.	 Rapid pulping methods. 

7.	 Lower cost bleaching. 

8.	 Full recovery and economic utilization of effluents to limit 
po 11 ut i on. 

9.	 New pulping methods yielding all components in usable form. 

10.	 Greater use of wood components in the chemical industry. 

11.	 Control of end-product properties through greater knowledge 
of basic characteristics of wood and fibre. 

12.	 Dimensional stabi lization of wood and wood products. 

13.	 Wider use of composites (wood-plastics, paper~plastics, wood-metal, 
etc. ) • 



Appendix VI I 

•
 
The fol lowing is a distillation ,of survey responses vis-a-vis policy develop
ments on a national scale for the furtherance of Canadian Pulp and Paper research. 

1.	 Divert a higher percentage of Federal budget to support Industrial 
R&D. 

2.	 Increase Government sponsorship of basic research. 

3.	 Liberalize current Government incentives to Industry (remove 
base in IRDIA, modify restrictive clauses in PAIT). 

4.	 Eliminate duty and taxes on scientific instruments and equipment. 

5.	 Establish Government contracts for research in Industry on 
problems of national interest. 

6.	 Increase direct Government assistance to graduate students, or 
otherwise promote and increase supply of competent graduates. 

7.	 Implement Government incentives for improved University-Industry
interaction (exchange programmes or other). 




