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EXECUTIVE SUMMARY 

The Ministry of Forests maintains a Research Program to ensure that its policies and practices reflect the 
best available scientific information. The demands placed on the Program are increasing rapidly as resource 
managers look for improved information and approaches to address escalating resource-use conflicts, and to 
maintain the flow of economic benefits from commercial forestry. Over the last eight years, contract delivery 
of research services has risen five-fold. However, this option is now limited by insufficient staff to administer 
research contracts and ensure value for money. Facilities and equipment for in-house research are in urgent 
need of replacement. 

An infusion of additional operating resources (up to 48 FTEs and $4.8 million in salaries and operating 
funds, by 1995196) and facility improvement capital ($4.7 million over 1991-93) is necessary for the Research 
Program to have an impact on the challenges facing the Province. A strategic plan is presented to meet Ministry 
expectations for Research Program services for the next five years. Expectations are that the Program 
will supply technically sound information to substantiate allowable annual cut decisions, demonstrate 
ecologically sound forest management practices, and introduce more c~st~efficient and effective technology 
into operational Programs. 
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1.0 RESEARCH PROGRAM 

1.1 Introduction 
Forest resource management is changing rapidly in British Columbia, reflecting an increasing concern for 

environmental health and sustainable development. Consequently, the issues faced by the Ministry's resource 
managers are increasingly difficult to resolve. There is a greater need for information about the Province's 
forest resources and for new technology to change forestry practices. Research, with effective communication 
and training, is the only way technical information can be provided to help resolve major issues (e.g., 
management of old-growth forests). Unless this research continues, resource managers will lack the knowl- 
edge to respond to environmental concerns and to manage British Columbia's forests for sustainable 
development. 

1.2 Mission and Mandate 
The Ministry of Forests, created under the Ministry of Forests Act and governed by the Forest Act, has a 

mission to manage, protect and conserve the Province's forest, range and recreation resources for the 
maximum benefit of all British Columbians. 

About 94 percent of the forest land in British Columbia is under Crown ownership and management, 
which is why Government has maintained in-house forest research capability for over 50 years. The Ministry 
cannot rely on other institutions (e.g., Forestry Canada, universities) to adequately address its high priority 
forest research needs because they do not have a resource management mandate on Crown forest land. 

The purpose of the Research Program is to provide resource managers with the information they need to 
meet responsibilities for Crown land stewardship. Program staff conduct applied research, provide expert 
advice, and encourage cooperation of other research agencies. The Program emphasizes client involvement in 
selecting research topics, planning research, and transferring new technology. 

1.3 Program Description and History 
The Ministry operates an applied research program. Applied research addresses pre-defined operational 

problems, in contrast to basic research which pursues knowledge for the sake of knowledge. The Research 
Program directly serves those resource managers who are responsible for managing the Crown forest land 
base. 

The Program was established in 1927 to address forest growth and reforestation issues. Since then the 
research function has evolved to include other forest resource issues such as wildlife, fisheries, old-growth 
management and range use. 

The Program's expertise is relied upon, to an increasing degree, to provide the Government's response to 
numerous public inquiries, and to establish policies and practices which are founded on the latest scientific 
information Accomplishments include: 

r expert advice on environmental impacts of land-use decisions, e.g., Carmanah Valley; 

an ecological classification system that is the foundation for forest management decisions; 

timber harvesting guidelines that protect fish habitat; 

guidelines to reduce soil erosion and landslides; 

genetically improved trees with faster growth rates and superior wood quality; 



techniques to ensure that only the most hardy and vigorous tree seedlings are planted; and 

0 estimates of how much wood can be grown for a range of silvicultural treatments and management 
practices. 

Some of the more significant payoffs from past Program accomplishments are shown in Appendix IV 
(page 27). 

1.4 Organization 
The Program is comprised of the Research Branch (part of the Ministry's Forestry Division) and six 

Forest Sciences Sections, one in each regional office (part of the Operations Division). 

The Branch provides overall direction and coordination for the Program. It also undertakes research and 
extension (i.e., technology transfer) on provincial issues, with staff located in Victoria and in Research Stations 
at $Vernon, Prince George and Cowichan Lake. Branch activities are organized into three issues-oriented 
research sub-programs (Forest Renewal, Integrated Resources Management, and Forest Productivity and 
Decision Support) which are served by the Technical Support and Activity Management sub-programs. 

The Regional Forest Sciences Sections provide research, consulting, and extension services for Regional 
and District staff, forest industry, and other resource agencies. Each Forest Sciences Section has expertise 
covering a range of scientific disciplines, which provides them with a unique capability to address local 
problems and opportunities. 

The Program's facilities and staff are decentralized for close proximity to clients. Thus, the Ministry is 
able to provide local research services to a wide range of clients in government and private industry. The 
distribution of Branch and Regional staff in the Research Program is as follows: 

Research Branch 

0 Victoria 
Cowichan Lake 
Vernon 

0 Prince George (Red Rock) 
Kamloops 

Branch Sub-Total 

Forest Sciences Sections 

WiUiams Lake 
a, Kamloops 

Prince George 
Smithers 

s Nelson 
Vancouver 

Number of Staff 

Regional Sub-Total 

PROGRAM TOTAL 



1.5 Staffing 
Staffing levels in the Program increased to 199 FITS in 1982183 and then declined to 177 in 1984185 due 

to government downsizing (page 18). Today, the Program has 170 FTEs - 121 in the Branch and 49 in the 
regional Forest Sciences Sections. A total of 116 FTEs implement research, 33 provide technical support and 
21 undertake management and administration. 

Despite the decline in FTEs since 1982183, the demand for program services has increased but there has 
not been a substantial increase to the Research sub-vote. Instead, additional funds have been supplied through 
'external' sources without additional FTEs to effect research delivery. These external funds have come from 
two successive Federal-Provincial Forestry Agreements (IFSMA in 1984-85 and FRDA in 1985-90) and, 
presently, from the Sustainable Environment Fund (SEF). Also, other Ministry programs have supplied 
additional funding to implement joint projects under the technical direction of the Research Program. 

1.6 Program Delivery 
The role of the Research Program is to define issues which require research attention, and then to organize 

the necessary resources, either in-house, under contract, or through cooperative kangements with external 
research groups. In addition to the Ministry's own staff, the Program is delivered through researchers in other 
agencies, universities, and the private sector, depending on where the expertise lies. An existing hierarchy of 
client-researcher advisory committees helps to ensure that the Program addresses issues of importance, 
balances long-term ("corporate") research with short-term ("brush-fire") investigations, and effectively 
communicates important new research findings. 

Another Program role is to set standards for, and audit, the technical quality of all research that is 
contracted out. Ongoing contact is maintained with all provincial and federal agencies funding forest-related 
research to ensure that priorities are understood and duplication of effort is avoided. 

Since 1982183, the value of contracts managed by the Research Program increased from about $1 million 
to over $5 million @age 18). Delivery of the increased program was accomplished by contracting with other 
research agencies, universities, forest industry researchers, and research consultants. Program staff supplied 
the terms of reference, technical quality control, and administrative support for all research contracts. 

The increased amount of contracting has resulted in several problems which are explained in the "Major 
Concerns" section of this document (page 12). In brief, time spent on contract management reduces the 
productivity of in-house staff; necessary research continuity is not achieved; employer-employee relationships 
are perceived; and the externally generated expertise and knowledge does not result in Ministry leadership on 
issues of public concern. 



2.0 STRATEGIC PLAN 

2.1 Vision for the Future 
We are living in a time of change. Public attitudes and expectations regarding forest management have 

changed more rapidly in the last 10 years than in the preceding 100. Initially, most people in British Columbia 
viewed forests only as an economic resource. Forests continue to form the basis of our economy, but they are 
also a source of aesthetic, recreational, wildlife, range, water and other social values. The Ministry's challenge 
is to provide a workable balance between the various present uses of the forests and act now in accordance 
with anticipated future demands. 

New information and solutions are needed to maintain a competitive forest industry and a healthy 
environment. Competition around the world from traditional and new forest products will require constant 
improvements in British Columbia's forest management to maintain the competitive edge of the Province's 
forest industry. Science and technology can improve productivity, develop innovative products to meet 
customers' needs, and resolve many major resource issues. 

Whereas the private sector substantially funds research into forest products, equipment and market 
development, the responsibility for forest resources research rests with government. "This is consistent with 
public ownership of forest land, private development of the resource, current financing arrangements, and 
associated responsibilities" (Science Council of B.C., 1989). 

2.2 Objectives 
The Mis t ry  has identified 10 major issues (detailed in Appendix 111, pages 21 - 26) which will focus 

forestry research over the next five years. The Research Program is expected to deliver expert advice to 
resource managers and, where appropriate, technical solutions for resolving these issues. This information 
must also be communicated to the public to reduce misunderstanding and conflict. 

For each issue, the research objectives to be achieved through implementation of the Recommended Five 
Year Plan are: 

Issue: CLEARCUTTING 

Objective: To determine where clearcut harvesting is ecologically appropriate, and to develop and test 
alternatives (e.g., selective harvesting) that may improve forest productivity or enhance 
scenic and other public values. 

Issue: OLD-GROWTH DEPLETION 

Objective: To provide a defensible technical foundation for forest management strategies that balance 
conservation and other resource use oppomties. 

Issue: LOSS OF BIOLOGICAL DIVERSITY 

Objective: To develop strategies and tools for forest management which will maintain the environment 
and protect the variety of forest and range plants and animals. 

Issue: RESOURCE USE CONFLICTS 

Objective: To provide a reliable information base for resource managers to successfully mix different 
resource uses (e.g., wildlife, timber, water quality). 



Issue: SOIL DEGRADATION 

Objective: To determine the effect of forest management practices on forest soil and on the ability of 
soil to grow forests, to estimate losses to help predict effects on timber supply, and to 
improve forest soil management practices. 

Issue: GLOBAL CLIMATE CHANGE 

Objective: To assess the sensitivity of British Columbia's forests to changes in climate and develop 
strategies to respond to these changes, and to determine the potential effect of forestry 
practices in British Columbia on climate change and develop options where needed. 

Issue: REFORESTATION EFFECTIVENESS 

Objective: To develop techniques and guidelines to cost-effectively re-stock forest sites and ensure 
future wood supplies. 

Issue: TIMBER SUPPLY FALLDOWN 

Objective: To develop models and tools to accurately forecast timber supply and explore forest 
management practices to offset projected timber supply reductions ("falldown"). 

Issue: DECREASING WOOD QUALITY 

Objective: To assess the quality and wood properties of second-growth forests and identify options to 
increase their value. 

Issue: SLASHBURNING 

Objective: To determine the impact of slashburning on forest productivity and develop techniques to 
minimize smoke emissions and loss of visual quality, and to evaluate alternatives to 
slashbuming. 

2.3 1990191 Sub-Programs and Five Year Plan 

23.1 Introduction 

Present activities (1990191) and the Recommended Five Year Plan are described below, for each of 
the five sub-programs. A capital development plan is also presented. The Plan provides for a reasonable 
level of research, and an expansion in extension services to meet the stated objectives. The proposed 
activities are consistent with recommendations (pages 19 - 20) for an expanded forest research effort 
throughout Canada (National Forest Sector Strategy for Canada, 1987) and especially in British 
Columbia (Science Council of B.C., 1989). Options to the Plan are presented in Section 2.5 (pages 13 - 
15) and outlined in more detail on pages 21 - 26. 

23.2 Forest Renewal Research Sub-program 

1990191 Program: 

This sub-program is implemented by Branch and Regional scientists and technicians. The total 
FTEs for 1990/91 are 59. The total budget for 1990/91 is $7,160,000, of which $3,707,000 comes from 
the Research sub-vote and the balance from external sources.' 

1 External sources are described in Appendix I, Table 1, @age 16). 



Forest Renewal staff conduct research and extension activities in direct support of the Ministry's 
Silviculture Program. Clients include Silviculture Branch, Region and District operational staff, as well 
as the forest industry, private nurseries, and contractors who perform work related to reforestation on 
Crown land. Studies are conducted in laboratories, greenhouses and test sites at the Research Stations 
and in the field to find ways to increase the survival and growth of seedlings. Research results are used to 
reduce reforestation costs and increase the productivity of future forests. (See 'reforestation effective- 
ness' issue on page 24). 

British Columbia has the greatest diversity of forest sites in Canada, which poses a major challenge 
to achieving reforestation success. Arid sites, water-logged soils, sites prone to brush invasion, climate 
extremes, and many other factors necessitate a technically sound basis for selecting appropriate 
regeneration strategies. Forest Renewal researchers are called upon to identify the causes of seedling 
losses at nurseries, non-performing seed orchards, high mortality and/or poor growth in plantations and 
many other concerns. Forest Renewal researchers also pursue opportunities to optimize and increase 
forest productivity. Their tree improvement studies, among the world's best, are now beginning to 
provide the first 'genetically elite' trees for operational planting programs - trees which are expected 
to have at least 10 percent higher volume at harvest age and better wood quality than 'wild' second- 
growth forests. This will help solve the 'timber supply falldown' issue, which is outlined on page 25. 

Approximately 40 percent of forest renewal research expenditures are allocated to long-term 
('corporate') research into tree improvement. The remaining funds are assigned to short- and medium- 
term studies to improve the quality of planting stock for the Silviculture Program (15 percent) and to 
develop effective reforestation techniques for field use (45 percent). 

Five Year Plan: 

At the recommended level, staffing requirements for this sub-program are projected to increase to 
72.5 FTEs over the five year period. The additional staff are needed because forest renewal research has 
focused, almost exclusively, on conifer plantation establishment in clearcuts. This research should 
continue, but supplemented by new initiatives to meet Ministry requirements. These include: alterna- 
tives to clearcutting (see 'clearcutting' issue description on page 21) and more use of hardwood and 
conifer-hardwood mixtures in reforestation (see 'reforestation effectiveness' issue description on page 
24). In addition, common silvicultural tools such as prescribed fire and herbicide use are increasingly 
criticized by the public, and alternatives should be investigated (see 'resource use conflicts' issue 
description on page 22). Continued pressure from other resource uses on the working forest may 
precipitate further land withdrawals, resulting in demands for increased productivity from the remaining 
land in order to sustain harvest levels. This will stimulate more interest in high-yield forestry - 
genetically improved plantations, grown and managed on an intensive basis. 

The 'corporate' tree breeding and seed orchard research work, aside from a modest increase in 
operating funds, needs little enhancement. The majority of the new FTEs would be used to deliver new 
research services and a much larger extension effort in the Regions. The remainder would be used by 
headquarters to provide the necessary technical coordination and quality control for the additional 
research. 

23.3 Integrated Resource Management Research Sub-program 

1990/91 Program': 

This sub-program is implemented by Branch and Regional scientists and technicians. The total 
FTEs for 1990191 are 41. The total budget for 1990191 is $4,860,000, of which $2,752,000 comes from 
the Research sub-vote and the balance from external sources. 



Table 1. Five Year Expenditures ($ M) and FIE Requirements - Forest Renewal Research 

Flscal Year Current 91/92 92/93 93/94 94/95 95/96 

Research Sub-vote 
Other Votes 

TOTAL 

FTE Requirements 

The goal of this sub-program is to anticipate future conflicts and provide the information necessary 
to resolve them as they arise. A successful effort will result in fewer conflicts and improved resolution of 
conflicts, so that some level of forest harvesting might take place in m a s  where it might otherwise have 
been restricted, deferred, or disallowed. 

The researchers in the regional Forest Sciences Sections conduct studies on soils, ecology, 
hydrology, geomorphology, and wildlife habitat. Regional research information is used to develop 
improved forest management guidelines and prescriptions which are used by Ministry and industry staff. 
Research products are comm-unicated by researchers to these clients, through local training sessions, field 
guides and handbooks, and operational consultation. A significant part of regional researchers' work 
involves operational consultation in the field, to help resolve local resource use conflicts. 

Branch staff focus on: forest ecology, forest wildlife habitat ecology, forest hydrology, climatology, 
range, and forest soils. Their work addresses issues that have a provincial scope, for example, 
consultation to help resolve resource use conflicts (e.g., Carmanah Valley); old-growth forest research; 
and wildlife habitat research. 

Products from both the Regional and Branch research activities include ecological field ,@des for 
selecting appropriate tree species to grow after harvesting, and recommendations to ensure adequate 
management of other resources. 

Approximately 30 percent of Integrated Resource Management Research expenditures are allo- 
cated to field consultation and technology activities. In the Forest Regions, the remaining funds are 
allocated equally between ecology, wildlife, soils, and hydrology research programs. About 90 percent of 
Branch finding for Integrated Resource Management Research is currently allocated to ecology, wildlife, 
and hydrology activities. Total Branch level funding and total Regional level funding for Integrated 
Resource Management Research are about equal. 

Five Year Plan: 

At the recommended level, staffing requirements for this sub-program are projected to increase to 56 
FTEs over the five year period. The recommended program will permit: 

development of management options for the integration of wildlife, fisheries and range 
resources with timber harvesting, (see 'resource use conflicts' issue on page 22); 

development of management options for harvesting in old-growth stands, (see 'old-growth 
depletion' and 'loss of biological diversity' issues on pages 21 and 22); 



aggressive research to evaluate how clearcutting and selection systems affect non-timber 
resources (see 'clearcutting' issue on page 21); 

a coordinated provincial soils research program, (see 'soil degradation' issue on page 23); and 

more effective communication of new research information to clients to help resolve resource 
use conflicts. 

Solutions, guidelines and recommendations would be produced more quickly, for timely use by 
operational staff. Communication of results to clients would be improved by the addition of staff for this 
function, and by the development of more effective training materials. Overall, the recommended 
program would result in improved forest management, improved integration of other forest resources 
with timber management, and reduced resource use conflicts. 

Table 2. Five Year Expenditures ($ M) and FTE Requirements - Integrated Resource Management 
Research 

Fiscal Year Current 91/92 92/93 93/94 94/95 95/96 

Research Sub-vote 2,752 6,021 6,462 6,593 6,670 6,670 
Other Votes 2,108 

TOTAL 4,860 6,021 6,462 6,593 6,670 6,670 
WE Requirements 41 515 55 555 56 56 

23.4 Forest Productivity and Decision Support Research Sub-program 

1990191 Program: 

This sub-program is implemented by Branch and Regional scientists and technicians. The total 
FTEs for 1990/91 are 16. Total expenditures for 1990/91 are projected to be $2,025,000, of which 
$1,453,000 come from the Research sub-vote and the balance from external sources. 

Research in this sub-program addresses the important question: "How much wood can be produced 
from the forests of British Columbia on a sustainable basis, and what is the most efficient way to produce 
it?" 

Since forest crops do not mature for 60 to 100 years, the outcome and effectiveness of management 
and silvicultural practices is difficult to determine. Basic knowledge on how trees grow is used to build 
models which forecast wood yield at maturity for a range of treatments. These model forecasts, which 
provide predictions today of future yields, must be enhanced and validated by actual observations to 
improve their accuracy and reduce uncertainty. To do this, long-term experiments are established in the 
field and are periodically re-measured over the life of a forest crop. Approximately 60 percent of the 
expenditures in this sub-program are allocated to model development and 40 percent to the establishment 
and measurement of long-term silvicultural percent field experiments. 

Model forecasts and results of field experiments are used to determine the allowable annual cut, the 
impact of land use decisions on timber supply, the optimal choice of field prescriptions, and the wise 
investment of silviculture dollars. 



The current sub-program only supports a slow rate of progress relative to Ministry requirements. 
Projections for all commercial species would take ten years to develop. In the meantime, wood yields 
must be subjectively estimated. Also, it is not presently possible to adequately address: selective 
harvesting, forest diversity, wood value, social benefits and the impact of forest pests on tree growth. The 
limitations of the current program result in a high degree of uncertainty in making these decisions. 

Five Year Plan: 

At the recommended level, staffing requirements for this sub-program would increase to 26 FTEs 
over the five year period. The additional FIEs would be assigned to research which will reduce 
uncertainty in wood yield projections and develop ways to improve the value of future forests (see 
'timber supply falldown' and 'decreasing wood quality issues on pages 25 - 26). 

Timber supplies are projected to decline by 30 percent as a result of an increasing reliance on 
harvesting lower-volume second-growth stands. This decline is commonly referred to as "the falldown 
effect". Changing social values in favour of resource conservation are also exerting downward pressure 
on timber supply. Investments in forest management are increasing and it is imperative to have a sound 
technical basis for decision-making. There is concern that the faster growing second-growth stands will 
have lower vaIue than the currently harvested old-growth stands. These factors, coupled with an 
increasing demand for wood products, dictate the need for more forest productivity research. 

At the recommended level, the Plan would provide knowledge and tools to address such questions 
as: "Can the forests of British Columbia produce the same or more wood from less area so that we can 
preserve more old growth? Can the forests produce higher value wood so that our standard of living can 
be maintained? What will be the impact on the wood yield if clearcutting is banned?" 

In summary, the Recommended Plan would provide the necessary resources to: 

project wood yield from forests which are either clearcut or selectively harvested; 

improve the accuracy of current wood yield projections and thereby reduce the risk and 
uncertainty in timber supply decision-making; 

evaluate options to m y  utilize or increase the productivity of the forest land base; 

estimate the value of second-growth stands and identify treatments to increase their value; and 

develop models to evaluate the impact of land use trade offs on wood yield. 

Table 3. Five Year Expenditures ($ M) and FTE Requirements - Forest Productivity and Decision 
Support Research 

Fiscal Year Current 

Research Sub-vote 
Other Votes 

TOTAL 2,025 2994 3 w  3,220 3,220 3,220 

FTE Requirements 16 23 24 26 26 26 



235 Technical Support Group Sub-program 

1990191 Program: 

The Technical Support Group are Branch staff who work at three research stations, a laboratory and 
headquarters. The total FI'Es for 1990/91 are 33, and the budget is $2,340,000, most of which comes from 
the Research sub-vote. 

Staff operate research facilities and provide services in systems development, publication and 
extension, analytical chemistry, and biometrics/statistics. 

Five Year Plan: 

At the recommended level, staffing requirements for this sub-program would increase to 40 FTEs 
over the next five year period to support the expanded activities previously outlined for the research sub- 
programs. The additional staff would be deployed in the areas of biometrics/statistics, facility operations, 
communication services, and maintenance of the new Forest Sciences Building. 

Table 4. Five Year Expenditures ($ M) and FTE Requirements - Technical Support Group 

Fiscal Year Current 91/92 92/93 93/94 94/95 95/96 

Research Votes 2,304 3,077 3,142 3,285 3,000 3,077 
Other Votes 36 

TOTAL 2,340 3,077 3,142 3,285 3,000 3,077 

WE Requirements 33 40 40 40 40 40 

23.6 Activity Management Sub-program 

1990191 Program: 

Activity Management provides research management and administrative resources to support 
Program activities. The total staffing for 1990191 is 21 FTEs and the budget is $1,213,000. 

The Research Branch Management Team, comprised of a Director and five Managers, works 
cooperatively with the six regional Forest Sciences Officers to plan and implement the Research 
Program. This involves an increasing amount of client interaction, interagency liaison and coordination 
to ensure that the Program is targeted at priority issues and well integrated with programs of other 
research groups. 

Five Year Plan: 

At the recommended level, Activity Management FTEs would increase by 2.5 to 23.5 to meet 
Branch workload increases. No significant increases are expected in routine operating expenses, except 
for a one-time expenditure of $500,000 in 1992/93 for furnishings for the new Forest Sciences Building. 



Table 5. Five Year Expenditures ($ M) and FIE Requirements - Activity Management 

Fiscal Year Current 91/92 92/93 93/94 94/95 95/96 

Research Votes 
Other Votes 

TOTAL 

m E  Requirements 

23.7 Capital Development 

The Forest Sciences Building Project, approved by Cabinet and Treasury Board in 1989 and 
currently in progress, has been allocated $4,930,000 for 1990/91. Approximately $1,700,000 comes from 
the Research Vote and $3,230,000 from external sources. Completion and occupancy is expected by the 
Summer of 1992 provided that Treasury Board approves the capitalization of the project by the B.C. 
Buildings Corporation. This capitalization is needed to meet an increase in building program require- 
ments, beyond the original allocation of $7,800,000. 

Five Year Plan: 

The Forest Sciences Building issue is being dealt with in a separate submission to Treasury Board. 

For the sake of completeness, the expenditure forecast (below) includes the sum of $2,661,576 for 
the Building construction in 1991/92. This represents the Ministry's contribution to the total project 
capitalization by B.C. Building Corporation. The current office and laboratory facilities at the Cowichan 
Lake Research Station require replacement. This facility does not adequately support present research 
activities nor would it support the proposed expansion in the Plan (Option 2, pages 13 - 14). A new 
facility would provide an adequate level of laboratory and office accommodation for research and 
technical support at a cost of approximately $2,000,000. 

Table 6.  Five Year Expenditures ($ M) and FTE Requirements - Capital Development 

F k a l  Year Current 91/92 92193 93/94 94/95 95/96 

Research Votes 
Other Votes 

TOTAL 4,930 2,662 2 , m  

FTE Requirements 



2.4 Major Concerns 
The following concerns may impact the Recommended Five Year Plan: 

FTEs versus contractors 

Over the past five years, contractors have been used to meet the increased demand for research and 
extension services (see page 18). For some short term projects with well-defined deliverables, this has been a 
cost-effective approach. However, contracting for services has become a very large component of the overall 
Program, resulting in several problems: 

ongoing research and administrative support functions that should normally be delivered by em- 
ployees are necessarily being carried out by contractors; 

contract services are heavily relied upon to address important emerging issues such as forest growth 
and yield, site degradation, old-growth management, and concerns over clearcutting. The knowledge 
and expertise is, therefore, generated outside the Ministry and does not directly result in improved in- 
house technical competence and leadership; 

0 successful contract research requires a great deal of time to administer. As a result, Ministry scientists 
have less time available for ongoing in-house research; and 

many topics require a long-term research effort which is not suited to annual contracting and the 
uncertainties of contractor availability. 

Successful delivery of the Recommended Five Year Plan (Option 2, pages 13 - 14) depends on receiving 
the requested FTEs. Non-approval of the FIE component would mean that the Plan could not be implemented. 

Research sub-vote versus external funding 

The Program has had difficulty in exercising full responsibility and accountability over its affairs because 
its resources have been controlled by others. Over the past five years, other sources of funding (principally 
F'RDA and SEF) have compensated for insufficient operating funds in the Research sub-vote. However, 
technical and operational difficulties have arisen with externally controlled funding because: spending 
priorities have differed; procedures for administering and accounting for funds have differed; and required 
changes in allocations could not be rapidly effected when operating circumstances dictated. 

The successful delivery of the Plan depends on the extent to which external funding can be internally 
controlled. Provision is made in this plan for the transfer of spending authority for all research components of 
the Sustainable Environment Fund to the Research Program. It is proposed that the Research sub-vote be 
increased so that the Sustainable Environment Fund is not as heavily relied upon to supply essential operating 
funds. 

Forest Sciences Building at the UVic Campus 

The Recommended Five Year Plan calls for research on complex issues requiring close working 
relationships between Ministry scientists and University of Victoria faculty and graduate students. At present, 
a large part of the Branch activities are conducted in sub-standard, and physically separated facilities around 
Victoria. The Program requires modem facilities and new scientific equipment. These will be provided for at a 
new Forest Sciences building on the University of Victoria campus. Non-approval of the Building will reduce 
the Program's ability to meet the Plan objectives. 



2.5 Five Year Research Program Options 

The Recommended Five Year Plan, as outlined, is a reasonable level of activity in relation to demands for 
Research Program services. This is summarized on pages 13 - 14 and is referred to as Option 2. The increment 
to staffing and operating funds will provide a "balanced five year program". This Plan, however, will not fully 
address current demands. Another Program (Option 3), on page 14, illustrates what resources would be 
required to fully address current demands. A reduced program (Option I), shown below, illustrates the 
implications of a 5 percent budget reduction and no capital development. 

Accomplishments for each Option are summarized by major issue and presented in Appendix 111. Table 2 
in Appendix I shows the budget profile for each Option by funding source. 

Option 1 

This option involves a reduction in total funding (including salaries) by 5 percent and excludes any capital 
projects. This option will permit the following accomplishments: 

e technical advice on operational issues, mainly based on synthesis of existing information and only 
limited new research; 

continued use of substandard facilities and equipment for Victoria-based staff (no capital development 
for Forest Sciences Building at the University of Victoria); 

limited ability to transfer research results to operations staff (reduced FTEs, travel and communication 
budgets); and 

e continued heavy reliance on the external (contracting) generation of new knowledge with limited 
development of in-house expertise. 

This option would reduce the supply of expert advice and new information to the B.C. Government for 
resolving forest resource use conflicts. It would also delay studies which will provide more reliable estimates 
of future wood supply for industrial development and for the effective allocation of public investments in 
Silvicultural Programs. 

Table 7. Option 1 Five Year Expenditures and FTE Requirements 

Fiscal Year Current 91/92 92/93 93/94 94/95 95/96 

Expenditures ($ M) 
FTE Requirements 

* includes $4,930,000 capital: the 5% reduction for subsequent years was applied to the current budget less capital i.e. $17,598,000 

Option 2 

This option is the Recommended Five Year Plan. It reflects a reasonable increase in the level of research 
activity, relative to demand, and restores the balance between in-house research delivery and contracting. This 
option will permit the following accomplishments: 



0 more intensive studies to provide a more fundamental understanding of forestry, and greater reliability 
of treatment recommendations; 

additional in-house staff to provide technical depth in key research areas and extension services; 

new research to provide the reliable technical information required to address important emerging 
issues, e.g., old-growth depletion, clearcutting, timber supply falldown; 

rapid and effective communication of research findings so that resource managers have the knowledge 
needed to make informed decisions; 

establishment of in-house expertise in all major disciplines of forest research, so that high quality 
expert advice is readily available to the Ministry; and 

e upgraded facilities and equipment to ensure that research objectives can be achieved. 

This option will provide the B.C. Government with a reasonable supply of new information and expert in- 
house advice, so that sustainable development policies and practices in forestry can be 'pursued with 
confidence. The recommended increase in resources would reflect the B.C. Government's commitment to 
following through with the Canadian Council of Forest Ministers' recommendations for an expanded effort in 
forest research (pages 19 - 20). 

Table 8. Option 2 Five Year Expenditures and FTE Requirements 

- - 

Fiscal Year Current 91/92 92/93 93/94 94/95 95/96 

Expenditures ($ M) 22,528 24,758 25,503 22,778 22,301 22,425 
FTE Requirements 170 210 216 218 218 218 

Option 3 

This option represents a strategy to meet current and expected future demands for research services more 
completely. This option will permit the following accomplishments incremental to Option 2: 

* a social and economic component to the Research Program to allow the development of more 
complete technical solutions to meet current public expectations; 

established network of long-term ecosystem-based studies so that sustainable development options 
have a better biological foundation; and 

* research capability to anticipate future issues and to be in a position to respond pro-actively to 
minimize resource use conflicts. 

This option provides for a substantial and immediate build-up of Program resources so that the full 
spectrum of forest resource management issues could be studied in greater detail. A strong extension service 
would enable research findings to be communicated quickly to decision-makers, so that resource-use conflicts 
could be prevented. Opportunities for expanding the wood supply from a shrinking forest land base would be 
fully explored. 



Table 9 Option 3 Five Year Expenditures and J?I'E Requirements 

Fiscal Year Current 91/92 92/93 93/94 94/95 95/96 

Expenditures ($ M) 
FT'E Requirements 

2.6 Recommendation 

Option 2 is the Recommended Five Year Plan for the Research Program. Approval of this Plan would 
represent an important commitment by the Government to meeting the forest research needs of the Province. 
The rapid changes in forest resources management coupled with the increasing complexity of issues, demand 
sound technical knowledge for making decisions. The continued competitiveness of the forest industry and 
public confidence in the Ministry's ability to effect sound resource stewardship rests, to a large extent, on how 
rapidly this knowledge can be obtained and applied. 

3.0 ADDITIONAL INFORMATION 

Appendix I - Sources of funding for the Research Program in 1990191 and for Five Year Plan Options. 

Appendix 11 - Level of investment and priorities for research and development in forestry - Canada and 
B.C. 

Appendix I11 - Description of issues, objectives and accomplishments by Option. 

Appendix IV - Examples of 'payoff' from the Ministry of Forests' Research Program. 



APPENDIX I Sources of funding for the Research Program in 1990191 and for 
Five Year Plan Options 

Table 1. 199019 1 Sources of Research Program Operating Funds in $ M 

Research Sub-vote External Funding Grand 

FTE Total SEP* Other** Total Total 
Internal External 

Research Branch 4 

Forest Renewal 42 286 2.581 2,581 2,867 
Integrated Res. Mgmt. 18 401 994 260 1,254 1.655 
Forest Prod. & 11 457 542 30 572 1,029 
Decision Support 

Technical Support Group 33 683 30 6 36 719 
Act. Mgmt. 17 66 66 
Capital 1,700 3,230 3,230 4,930 

Total Branch 

Regions 

Vancouver 
Nelson 
Kamloops 
Pr. George 
Pr. Rupert 
Carib00 

Total Regions 49 1,158 1,640 86 1,726 2,884 

Grand Total 170 4,751*** 9,017 382 9299 14,150 

* includes Sustainable Environment Funds administered by the Ministry of Forests and Ministry of Environment 
** includes funds received from the South Moresby Forest Replacement Account, Department of Fisheries and Oceans and 

Ministry of Environment (Carnation Creek and QCI Fih-Forestry) 
**+ 4,751 plus salaries = total sub-vote 



Table 2: 5 Year Plan Options by Funding Source ($ M) 

Current 91/92 92/93 93/94 94/95 95/96 

Option 1 

(Vote 31)l 
(Vote 33)2 
(Other) 

Total 

FTE 

Option 2 

(Vote 31) 
(Vote 33) 
(Other) 

Total 

FTE 

Option 3 

(Vote 3 1) 
(Vote 33) 
( 0 t h ~ )  

Total 

FTE 

1 Vote 31 is Research Program Sub-vote, Miistry of Forests. 
2 Vote 33 is Forest Renewal Initiatives Program Vote, (Sustainable Environment Fund), Ministry of Forests. 



Figure 1. Change in Number of FTES Compared to Increase in 
Contract Services for the Research Program: 1980-1990 
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APPENDIX 11 Level of investment and priorities for research and development 
in forestry (Canada and British Columbia). 

Canada 

For research and development (R&D) in general, Canada's efforts rank last among developed nations of 
the world. We invest 1.3 percent of our GNP in R&D. The U.S. is investing 2.7 percent, Japan and Germany 2.6 
percent, Sweden 2.5 percent, and France 2.2 percent (OECD, 1984). 

In terms of R&D versus shipments value of the forest sector, Canada, with R&D expenditures of 0.7 
percent, is spending less than half that of the U.S.A., where it is 1.5 percent (Allen Hopwood Ltd., 1986). 
Moreover, it is estimated that only about one half of this R&D has to do with the resource itself. It is important 
to note that in contrast to forest products R&D, only a very small proportion of forest resources R&D is 
financed by industry. This can probably be explained by the predominant public ownership of forest land in 
Canada. 

Forest resources R&D in Canada is not keeping pace with the increase in forest management expendi- 
tures. Expenditures for silviculture nearly quadrupled from 1977 to 1985, while expenditures for research 
merely doubled from 1979 to 1985 (PaiU and Godbout, 1988). 

The National Forest Sector Strategy for Canada (1987), sponsored by the Canadian Council of Forest 
Ministers, contains several recommendations for research, development, and innovation, including: 

* that mechanisms be enhanced to ensure that Canada's R&D programs are market-oriented and 
appropriately aligned with the forest sector's requirements; 

that a high priority be assigned to improve the transfer of technologies, developed in Canada and 
elsewhere, that are applicable for use in the Canadian forest sector, 

e that all elements of the forest sector, government, industry, and university strive to increase the 
effectiveness of research through unremitting evaluation of programs to ensure that they correctly 
address the crucial issues facing the sector, 

that funding levels be increased to be commensurate with needs, and that the industry be actively 
encouraged to pursue oppomties presented by Government matching-funds programs; and 

that there be strengthened educational and training programs and expansion of employment oppor- 
tunities for young scientists in research and development. 

British Columbia 
In September 1987, the Science Council of B.C. established a number of sectoral planning committees to 

identify oppormities and develop specific plans for improving the application of science and technology to 
the economy of B.C. A Forest Planning Committee was established to focus exclusively on the application of 
science and technology to the forest resource. 

Far greater investment in forest research and development was singled out by the Committee as the most 
important contribution the forest sector can make towards the vision of even greater yields from the working 
forest of B.C. It noted that at present B.C. spends far less on forestry R&D than its competitors, i.e., 0.26 
percent of sales, compared to 1.5 percent in the U.S.A. and 1.75 percent in Sweden. 



The Committee recommended significantly increased R&D funding through action on the part of 
govemments, industry, unions, research organizations, colleges, universities, and other users of the forest. 

The Committee developed the following priority list for future R&D activities: 

0 increase emphasis on forest management information systems, including an updated forest inventory, 
and well supported by growth and yield studies of second-growth stands on both natural and, 
particularly, treated stands; 

concentrate on site productivity studies on stands of varying species mix, on varying sites, and with 
varying silvicultural regimes; 

continue emphasis on reforestation research, including initiation of research into hardwood silvicul- 
ture and alternative silvicultural systems; 

e increase research on the integration of forest management practices with other resource values and 
uses of the land base; 

increase product research with emphasis on new competitive products from second-growth stands of 
both conifer and hardwoods; 

support the development and adoption of high technology products and services in forestry, such as 
the use of tree breeding an8 biotechnology to produce superior and adaptable seedlings for 
reforestation; 

continue emphasis on the present supportive forest research fields, such as protection and climatol- 
ogy; and 

enhance emphasis on technology transfer, and the development of methods to transfer "known" 
research results effectively to the field managers. Identify and, where possible, remove institutional 
or organizational obstacles to the application of research findings. 

The Committee's report concluded by saying that although industry is concerned and interested in 
participating in forestry research, it expects that the federal and provincial governments will continue to take 
the lead in providing funding, while industry will commit itself to delivering (implementing) the results. "This 
is consistent with public ownership of the forest land, private development of the resource, current financing 
arrangements, and associated responsibilities'' (Science Council of B.C., 1989). 



APPENDIX III Description of issues, objectives and accomplishments, by 
Option. 

Issue 

The public thinks large clearcuts are bad forestry, although the practice is often ecologically sound and 
economically justified. If clearcutting is banned before alternatives are developed and evaluated, 
harvesting costs would increase, less wood would be cut, and jobs would be lost. Such a ban would not 
guarantee healthy future forests. 

Objective 

To determine where clearcut harvesting is ecologically appropriate, and to develop and test 
alternatives (e,g., selective harvesting) that may improve forest productivity or enhance scenic and other 
public values. 

Accomplishments by Option 

Options 

1 - Limited research program; development and evaluation of few alternatives to clearcutting. 
- Existing knowledge assembled and summarized, with limited communication. 

2 - Aggressive research to evaluate how clearcutting and selection systems affect major resources 
(wildlife, regeneration, forest yield). 

- Communication of research findings to foresters and the public. 

3 - In-depth research and evaluation of all minor and major conflicts on clearcutting and its 
alternatives. 

- Communication of research findings to foresters and significant involvement in public 
education. 

OLD-GROWTH DEPLETION 

Issue 
Environmental groups are demanding preservation of many of the remaining old, undisturbed 

forests. This would result in significant loss of wood supply, mill closures and lay-offs. The general 
public is becoming increasingly concerned and is looking to the Ministry for answers to these issues. 

Objective 

To provide a defensible technical foundation for forest management strategies that balance 
conservation and resource use opportunities. 

Accomplishments by Option 

Options 

1 - Evaluation and limited communication of existing information. 
- Research limited to defining and characterizing some major old-growth types. 



- Few management solutions produced resulting in possible loss of significant stands of old 
growth from the working forest. 

2 - Defdng and characterizing many major old-growth types. 
- New research projects to develop understanding of ecological processes in old-growth forests. 
- Development and communication of management options for harvesting in old-growth stands. 

3 - Comprehensive definition and characterization of all old-growth types. 
- Initiation of long-term research projects to address biodiversity, reducing resource use conflicts 

and maintaining environmental integrity. 
- Refinement of management options for old-growth stands. 
- Improved credibility of Ministry due to comprehensive communications activity. 

LOSS OF BIOLOGICAL DIVERSITY 
Issue 

The maintenance of biodiversity has been identified as the main environmental and public issue of 
the next decade. 

The natural diversity of living things contributes billions of dollars each year to the global economy 
through improvements to medicine, commercial plants (including forest trees) and animals, and 
environmental stability. If current forestry practices continue, it is possible that some species will become 
extinct in B.C., resulting in the possible loss of future medicinal and commercial values, and in major 
conflict and economic disruption to planned timber harvest. The Spotted Owl controversy in the U.S. 
Pacific Northwest has resulted in the limitation of timber harvesting on 2 million acres, affecting 10,000 
jobs. 

Objective 

To develop strategies and tools for forest management which will maintain environmental integrity 
and biological diversity. 

Accomplishments by Option 

Options 

1 - Very limited knowledge about -rhe nature and environmental needs of many species resulting in 
possible species extinction, commensurate loss of benefits, and associated public outcry. 

2 - Provide information about management and planning practices for three priority regions of the 
Province to ensure the maintenance of natural ecosystems. 

3 - Develop a biological conservation strategy to: 
allow timber harvesting to continue; 
reduce concerns of the public and other government agencies. 

- Same as level 2, but for five priority regions of the Province. 

RESOURCE USE CONFLICTS 
Issue 

Today, people want more from the forest land base than just timber (e.g., recreation, domestic water, 
preservation of old-growth values). This, together with the limited (finite) nature of B.C.'s resource base, 
is resulting in an increasing level of public controversy and land use conflict. Increasing resource use 
conflicts will result in exclusion of timber harvesting in many areas. 



Objective 

To provide a reliable information base for resource managers to successfully integrate compatible 
resource uses. Determine how different forest resources interact with, and depend upon, each other (e.g., 
wildlife, timber, and water quality). Determine how different management options affect the spectrum of 
forest resources. 

Accomplishments by Option 

Options 

1 - Collection, synthesis and interpretation of existing information. No new research initiated except 
as ongoing projects are terminated. Few management solutions produced. Probable loss of some 
areas to single-use interests. 

2 - Provide new research information to develop management options for the integration of wildlife, 
fisheries, and range resources with timber harvesting. 

- Improve the understanding of forest management impacts (e.g., pesticides, harvesting) on fish 
and wildlife habitat, and range quality. 

3 - Provide new research information to develop integrated management options for a comprehen- 
sive array of forest resources including: fish, domestic water, range, wildlife, aesthetics, and 
recreation. 

- Determine and characterize public resource management needs and expectations in different 
regions of the Province. 

- Inspire public confidence in the Ministry by providing the information base necessary to 
demonstrate an excellent understanding of forest resources and to practice effective integrated 
resource management. 

SOIL DEGRADATION 

Issue 

Sustainable forest development depends on maintaining the health of our forest soils. Damage to 
forest soils from forestry activities costs upwards of $100 million per year in lost productivity (fertility). 
These losses have not yet been incorporated into estimates of timber supply, and will adversely effect our 
ability to sustain supply. Nor are effective means of promoting, monitoring and regulating implementa- 
tion of improved practices in place. 

Objectives 

To determine the effect of forest management practices on forest soil and on the ability of soil to 
grow forests. Estimate losses for timber supply forecasts and improve forest soil management practices. 

Accomplishments by Option 

Options 

1 - Current research program efforts to meet objectives will be reduced. 
- Technical advice for policy development, and regulatory effort will continue. 
- Capability to predict impact will be limited in some regions and non-existent in others. 

2 - Establish a coordinated provincial research program to meet objectives through research, 
training, and policy advice. 



3 - Achieve a substantially enhanced forest soil conservation research effort within and outside the 
Ministry. 

GLOBAL CLIMATE CHANGE 

Issue 

The public is concerned that present forest practices in B.C. are contributing to global climate 
change. 

Potentially large climate changesdue to human activity are forecast for the next 50 to 100 years. 
They may detrimentally affect the forest economy through changes in tree growth rate, fire frequency, 
disease and insect attack, and species suitability. Other aspects of the forest resource such as wildlife, 
recreation, water supply would also be affected. 

Objective 

Assess the sensitivity of British Columbia's forests to climate change and develop strategies to 
respond to these changes. Determine the potential effect of forestry practices in British Columbia on 
climate change and develop options where needed. 

Accomplishments by Option 

Options 

1 - Poor understanding of the impact of climate change on tree growth and future wood supply, 
resulting in economic and political risk. 

2 - Assemble and evaluate existing information. 

3 - The public will be provided with information to increase their knowledge about the relationship 
between B.C.'s forests and climate change. 

- In cooperation with other research agencies (e.g., Forestry Canada, universities), provide options 
to forest managers when responding to potential global climate changes to maintain long-term 
timber supply resulting in improved economic stability. 

REFORESTATION EFFECTIVENESS 

Issue 

The public views reforestation as a critical yardstick of forest resource stewardship. Effective 
reforestation of forest land following harvesting, wildfire, and pest damage is the cornerstone for 
sustaining B.C.'s wood supplies. While plantation survival has increased significantly over the last 10 
years, growth performance and cost-efficiency factors still pose problems. 

Objective 

To develop techniques and guidelines to cost-effectively re-stock forest sites and ensure future wood 
supplies. 

Accomplishments by Option 

Options 

1 - Maintenance of the existing extensive network of field research installations to the 'free 
growing' stage, so that the biological and cost-effectiveness of treatments can be established. 

- Provide technical advice to a limited number of clients only, given in-house staff reduction. 
- Limited new research to address information gaps. 



Accompiishments by Option 

Options 

2 - Effective technology transfer to forestry personnel and public based on properly maintained and 
fully utilized legacy of research installations. 

- New research directed to information gaps (impacts of competing vegetation and vegetation 
management tools; increased use of hardwoods; maintenance of healthy and vigorous regenera- 
tion; regeneration techniques compatible with integrated resource management). 

- Techniques for field use of genetically improved stock, incorporating the products of biotechnol- 
ogy research. 

3 - More comprehensive understanding of the biology of reforestation, including effects on bio- 
diversity, ecosystem function and site productivity in the short- and long-term. 

TIMBER SUPPLY FALLDOWN 

Issue 

Timber supplies are projected to decline by approximately 30% as a result of a shift in social values 
to resource conservation and the transition from harvesting high volume old-growth stands to harvesting 
lower volume second-growth stands. Coastal timber supply areas may be facing immediate reductions in 
the allowable annual cut with possible mill closures and loss of jobs. 

Objective 

To develop models and tools to accurately forecast timber supply and explore forest management 
practices to offset the falldown. 

Accomplishments by Option 

Options 

1 - Wood yield forecasts for the major commercial species within ten years. (This slow rate of 
progress will continue the uncertainty of wood yield forecasts used to determine the allowable 
annual cut (AAC)). 

- Estimates of wood yield from areas which have been clearcut harvested. No estimates from areas 
which have been selectively harvested. 

- Remeasurement and maintenance of existing growth and yield and tree improvement field 
projects. 

2 - Even-aged wood yield forecasts for the major commercial species within five years and forecasts 
for selectively harvested stands for one commercial species. 

- Establishment of four new growth and yield projects per year to implement within ten years a 
network which represents the broad spectrum of different sites and species. 

- Fully supported tree breeding and seed orchard research which will deliver the genetically 
improved material with production guidelines to meet Silviculture Program targets. 

- Reduced uncertainty in wood yield forecasts and lower risk in determining the AAC. 

3 - Aggressive research program to explore and identify all feasible options to enhance future timber 
supply by capturing the land's full productive potential. 

- Wood yield forecasts for selectively harvested stands for five commercial species. 



DECREASING WOOD QUALITY 

Issue 
The wood properties of harvested second-growth forests will be different from old-growth forests. 

Younger harvesting ages and faster growth will lead to a higher proportion of juvenile wood and 
increased knots in second-growth stands reducing lumber strength and the number of "clear" boards that 
can be producted. This in turn reduces value. 

Objective 
To develop models and other tools which project wood properties of second-growth forests and 

explore options to increase their value. 

Accomplishments by Option 

Options 

1 - Synthesis and communication of existing information on the wood properties of second-growth 
coastal Douglas-frr and how they are influenced by silvicultural treatments. This will provide a 
basis for assessing silvicultural investment on value as well as volume. 

2 - Identification of wood properties of lodgepole pine second-growth forests for a variety of 
silvicultural options. 

3 - Identification of wood properties of western hemlock and white spruce second-growth forests for 
a variety of silvicultural options. 

- Identification of silvicultural strategies which increase value. 

SLASHBURNING 

Issue 

Foresters bum logging slash to improve reforestation success and to reduce the risk of wildfire. 
However, the public perceives slashburning as harmful to the soil, wasteful of wood, decreasing scenic 
values, contributing to air pollution, and contributing to global warming. 

The global and local implications of using the practice, or of abandoning it, must be thoroughly 
evaluated. Abandonment of the practice without effective alternatives will lead to reforestation failures 
and probable reductions in future harvest levels and jobs. 

Objective 

To determine the impacts of slashburning on reforestation and develop techniques to minimize 
smoke emissions and loss of visual quality. To evaluate alternatives to slashbuming. 

Accomplishments by Option 

Options 

1 - Provide and summarize existing data to respond to public and industry concerns. 
- New research initiatives will be limited and mainly contracted out. 

2 - Institute a medium effort program to evaluate the environmental acceptability and cost effective- 
ness of alternatives to slashburning. 

- Support the development of smoke management techniques. 

3 - Institute a detailed program to evaluate slashburning and the alternatives. 
- The effort would include the influence of prescribed fire on biodiversity and long-term site 

productivity. 



APPENDIX IV Examples of 'payoff' from the Ministry of Forests' Research 
Program 

The Ministry recognizes that when considerable taxpayer money is committed to research work, these 
expenditures are expected to pay off. However, calculating these payoffs is no easy matter. For example, the 
Branch's extensive ecoclassification program, which gave forest managers the knowledge and tools to make 
ecologically sound site-specific decisions, has greatly improved the Province's entire silvicultural picture. It is 
virtually impossible to quantify such a profound and long-reaching impact, although one rough estimate did 
indicate that over a 60-year period, the efficiencies gained from the system could amount to savings of over one 
billion dollars. 

When it comes to directly assessing the value of Ministry Research it is somewhat easier to focus on 
specific operations. Here are several examples: 

Seed physiology research into the difficult process of sowing western redcedar seedlings in nurseries 
led to the development of cost-efficient pelletized seed. Other research into improving seed 
germination and vigour resulted in substantial savings to nursery operations. The combined savings 
from the two projects are estimated to be $250,000 annually. 

In operations research, one detailed study of the procedures used in the Province's spruce nurseries 
recommended changes in nursery procedures. The resulting efficiencies produced a saving of some 
$14 million. 

Research to assess the effects of growing Sitka Spruce taken from one part of the province, in other 
parts of the province, has resulted in estimated potential benefits that could reach $7 million annually. 

Physiological testing of seedlings taken from cold storage can detect dead or dying seedlings before 
they are planted in the field. In one year alone this detection process saved the Province over $6 
million. 

There has been a significantly positive impact on the natural environment from our work in such fields 
as ecosystem classification, soil erosion, wildlife habitat, fish-forestry interactions, and winter range 
capacity. By learning more in these areas we can maintain the quality of the environment while still 
meeting our forest and range management objectives. 

The ultimate benefits to be derived from the Ministry's issue-oriented forest research is the increased level 
of understanding generated among the Province's forest managers. As they make more informed decisions 
based on current research, the payoff to the forest environment and forest industry is incalculable. 
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