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Executive Summary

Introduction

This report contains a proposed system for allocating indicated incremental silviculture funds within the resource management plan (RMP) process, together with supporting background research documentation.  The RMP process is undertaken jointly on an annual basis by the Ministry of Forests and the Ministry of Environment, Lands and Parks (the “ministries”).  A primary function of the RMP process for incremental silviculture activities is to provide prioritized resource management needs to the Forest Renewal BC (FRBC) budget process.  The allocation system proposed in this report, if adopted, is expected to be implemented in the RMP cycle for fiscal year 2002/03 which will commence in the spring of 2001.

The term allocation system is deliberately chosen because there is no single mechanical formula that will suffice to prioritize activities within the RMP framework.  Rather, a multi-faceted system is envisioned.  The public resource management context of the 21st century is such that, ultimately, any plan is a product of analysis, consultation, negotiation and judgement.

Several recent events have pointed to the need for an allocation system:

1. FRBC and the ministries have recognized the need for the development of a more open and transparent allocation system as part of a process to improve the overall management system for incremental silviculture.

2. The recent Budget Transparency and Accountability Act contains requirements that will be difficult to meet without an allocation system that ensures strategic plans are effectively translated into operating budgets.

The Auditor General, in a recent audit of planning and accountability within FRBC, has noted deficiencies in the corporation’s budget allocation process.

There are three basic points of allocation.
  The first allocation is at the headquarters level where global allocations must be made between major programs (for example, between enhanced forestry and backlog reforestation).  The second allocation is from headquarters to regions for activities that are delivered through decentralized processes (for example, regional activity goals and associated outcome targets are needed for backlog reforestation).  The third allocation is from regions to planning units.  In most cases planning units are forest management units such as timber supply areas and tree farm licences, but for some activities a planning unit may be the entire region.

Ministries RMP Process Vs FRBC Budget Process

In theory, the ministries’ RMP process is distinct from FRBC’s budget process; in practice, the border between them is fuzzy.  The following three cases illustrate this point.  First, FRBC provides the ministries with an indicated budget at the beginning of the annual RMP update process.  This guides the ministries as to where the planning and ranking effort should be cut off, or where the margin might be for consideration of alternatives.  Because the guiding force in the RMP process is an indicated amount of dollars, the RMP process takes on many of the characteristics of a budgetary process.  Second, in some regions the RMP process and FRBC’s budgeting process appear to be carried out jointly.  Third, although the RMP is a resource-oriented process, it nevertheless encompasses some traditional social objectives that the ministries perceive as part of their mandates – matters such as regional equity, community stability, balanced programs, and so on.  These matters are also of importance to FRBC but may be given different relative weights in the FRBC budgetary processes.

In many respects therefore, the RMP process and the FRBC budgetary process are similar – a key common denominator being dollars.  The difference is that an RMP is not a budget but an input to other budget processes.  While this project has avoided matters that are outside the scope of the RMP process it is likely only a small leap to making the proposed RMP allocation system functional for FRBC purposes as well.

Background Research Methodology

Background research was conducted into the following conceptual matters: inputs, outputs, outcomes and probabilities; equity and efficiency; the purposes of a budgeting system; the arguments for simple versus complex allocation systems; and budgeting styles.  From each of these reviews, conclusions were drawn relevant to the development of an allocation system for incremental silviculture.

The background research also included a review of the British Columbia context within which an allocation system must function.  Subjects were grouped within a planning, programming and budgeting system (PPBS) framework.  Under this framework, eighteen separate actions were identified for the full Ministry Vote process, with slightly fewer for the FRBC funding process.  Planning has five actions; programming, two; and budgeting, eleven.

The planning context includes the provincial incremental silviculture strategy, FRBC’s 5 year strategy, regional incremental silviculture strategies (none to date), management unit strategies and a proposed provincial overview analysis.  Each of these were briefly examined.  The programming context includes regional RMP’s and management unit RMP’s.  All 2000/2001 regional RMP’s and a sampling of management unit RMP’s as posted on the Ministry of Forests’ RMP website were reviewed.  Budgeting actions were not individually reviewed.  Rather, past, present and proposed budget allocation methodologies were examined.  These included: FRBC methodologies; those used for the Forest Resource Development Agreements and the South Moresby Forest Replacement Account; and the allocation methodology proposed by the recent Forest Policy Review.

A social context review included jobs and community stability, and First Nations considerations.

Findings of the Background Research

The RMP system is evolving, having improved considerably over its relatively short existence.  The existing (2001/02) RMP process and spreadsheet continue the trend of improvement, although are lacking in guidance for building regional RMP’s from management unit RMP’s and are silent on provincial program allocations and priorities (and hence the need for this project).  Wholesale changes are unwarranted and would be disruptive.  For these and other reasons a detailed weighted factorial approach similar to that used in FRDA allocations is not recommended (p 45).
  An allocation system should provide a methodological framework and guiding principles but should avoid being prescriptive.

The literature indicates an allocation/budgeting system should satisfy the purposes of control, good management and planning.  Budget control is largely the domain of Treasury Board (MoF Vote) and the FRBC Board (FRBC programs) and therefore outside the scope of this project; the exception being that specifying unit cost guidelines is a necessary allocation system control mechanism to ensure proposed outputs are realized.  With respect to good management, the ultimate purpose of an allocation system is to effectively allocate inputs (available budgets) towards achieving the desired outcomes (the goals and targets) of strategic plans, in a manner that is also within the guiding principles stated in the plans (p. 30).

With regards to the ‘planning’ purpose of an allocation system, program and regional allocations should be determined through the planning process, not the programming or budgeting process.  Such allocations can ordinarily be expected to be stable over a number of years and should only require periodic update or when major events warrant.  The planning linkages between the inputs (budget dollars) and the outcomes must be clearly demonstrated (p. 30).  A provincial overview analysis on which such allocations would be based is proposed below.  This analysis would encompass bottom-up information from management unit strategies and regional strategies (if any), as well as from the latest available RMP’s.

The background research indicates an allocation system should:

· given its subjective aspects, be approved at the highest organizational levels (p. 13);

· synchronize with the top-down program style of budgeting within government and must meet the needs of the recent Budget Transparency and Accountability Act (p. 21);

· be relatively simple and responsive (p 20);

· promote incremental rather than drastic change from the status quo (p. 32);

· allow for negotiation (p. 45);

· allow for local, non-government input to the overall process (p. 45);

· quantify forest district programs but districts should not be the basis of allocations (p. 32);

· not encourage or promote ranking across major funding envelopes or programs at the management unit level (p. 32); and

· allow for the assignment of different priorities at different planning/organizational levels (p. 49).

Regional equity is a key consideration.  To address this, an equity threshold guideline is proposed below.

Unless silviculture has the potential to relieve a short term timber supply deficit, because of silviculture workforce mobility, community stability is not an overall factor in an allocation system.  Particular communities or groups of individuals must be targeted through specific policy direction (p. 49).

There is a reluctance in Prince George Forest Region to commence backlog reforestation because this initiates long-lasting legal obligations on a district manager, with the district manager having no control over future funding or operations (p. 32).

Plans and programs are operationalized through multi-year, annual and goal agreements.  There appears to be a risk of disconnecting from strategies and outcomes at this stage, particularly in instances where these agreements span multiple management units (p. 45).

Proposed Allocation System - Overview

As noted previously, there are three points of allocation – program, regional and management unit – for which the following allocation methodologies are proposed.

Program and regional allocations, that is, from headquarters to program and headquarters to regions are envisioned as top-down allocations, originating from the planning process.  Allocations are in the form of activity goals and outcome targets, adjusted to be commensurate with FRBC’s indicated available funding for the fiscal year being planned.  To this end, a provincial overview analysis is proposed below.

As is now the case, management unit RMP’s are built in a bottom-up fashion for every management unit in each region and are based directly on their individual incremental silviculture strategies.  To this end, an allocation spreadsheet is proposed below.

The regional RMP is the pivot point and is the primary input to the FRBC budgetary process.  At the region, management unit activities are inter-ranked so as to best meet regional targets and available funding set by the provincial allocation, while at the same time balancing other needs, such as a balanced program of activities, funding equity principles, and so on.  The allocation spreadsheet proposed below is also used to develop regional RMP’s.

Proposed Allocation System - Specific Characteristics

The proposed allocation system has the following specific characteristics.  It will:

1. enable the disaggregation of the key FRBC target of the production of 25 million m3 of new wood to

· programs or activities – likely the tree improvement and fertilization programs,

· regions (p. 30), and

· from regions to management units;

2. enable the disaggregation of the key FRBC target of the reforestation of 25 000 ha’s of land and the maintenance of plantations on 125 000 ha’s of land

· from the province to regions, and

· from regions to management units (p. 30);

3. include a forecast expected stand quality improvement for stand treatments and an assessment of its contribution towards the key FRBC target of 5-30% improvement in stand quality (p. 30).

4. enable the disaggregation of the timber quality and quantity targets in the provincial incremental silviculture strategy to regions, to the extent possible given the indicated available funds;

5. demonstrate

· anticipated outcomes in short, mid and long term time periods (p. 30),

· forest level outcomes over time (p. 30), and 

· job inputs (silviculture jobs) and job outcomes (logging and manufacture) (p. 30); and

6. provide a view of the proposed portfolio of activities (i.e., spacing, fertilizing, etc.) to allow monitoring of how well the principle of maintaining a diversified contractor base is being met (p. 30).

Strategies or activities are ranked both within a specific management unit and between management units.  The following guidelines are proposed for consideration in the ranking process.  The final ranking choice, however, is based on all factors, including the contribution of an individual activity to meeting multiple objectives.

1. Within limits imposed by the principle of equity, programs should be focused rather than diluted so as to generate a measurable AAC impact (p. 8).

2. For outcomes that are otherwise equal, those that are more probable should be given greater weighting in an allocation system (p. 8).

3. Projects that exceed unit cost guidelines should be ranked lower (unless benefits are superior), and if exceeded the reasons are documented and approved (p.16).

4. Treatments that must be carried out soon before a biological window disappears (for example, repression spacing) should be given higher priority (p. 32).

5. Priority should be given to activities that address structural timber supply issues (for example, an unbalanced age class distribution) over those addressing policy-based issues (for example, green-up and adjacency) (p. 8).

6. In the absence of any other criteria, allocating on the basis of AAC share is an acceptable method (p. 32, 45).

After a regional ranking is complete the following checks should be made and rankings adjusted as appropriate:

1. 80% annual, 90% ten-year equity thresholds (see below) not exceeded (p. 13);

2. ability to deliver (p.16); and

3. sufficient First Nations opportunities are available (p. 49)

Proposed Regional and Management Unit Equity Guideline

To ensure an equitable distribution of funds without overly complicating the matter, it is proposed that 80% annual and 90% ten-year thresholds be adopted as guidelines.  That is, as long as every region’s annual allocation is above 80% of its estimated FRBC income contribution, and its average allocation over any ten-year period is above 90%, a regional distribution will automatically be considered equitable.  (Alternatively, the 80% could be determined on an AAC pro-rata basis.)  If any region’s proposed allocation falls below the 80% or 90% thresholds, Ministry of Forests’ executives (or FRBC’s Board if the principle is extended to FRBC budgets from the RMP process) will specifically review the proposed allocation to ensure equitability.  The same 80% and 90% thresholds would apply to management unit allocations within a region.  In this case, the review would be conducted by the regional managers of the ministries.  Thus, no management unit could receive an allocation in any one year less than 64% (80% of 80%) or over any ten years less than 81% (90% of 90%) of its FRBC income contribution without a formal review at either the provincial or regional level (or both) to ensure such an allocation is equitable.  (p. 13, 45)

Proposed Provincial Overview Analysis

A provincial overview analysis is recommended as part of the planning cycle.  The analysis would largely consist of a review of forest region and management unit incremental silviculture strategies and resource management plans.  The results of the analysis could be useful in many ways. Firstly, it would enable confirmation or amendment of the provincial incremental silviculture strategy, particularly the provincial timber targets set in the strategy.  Secondly, it would enable the addition of both regional and program components to the provincial strategy.  These components would indicate objectives and priorities by major incremental silviculture program by forest region, together with high-level regional targets.  Thirdly, assessing matters of regional equity and of the economic efficiency of potential regional allocations would provide insights for the FRBC board of directors and be of assistance to the board in making regional allocations or in preparing guidelines for such allocations.
  Such insights cannot come from the RMP planning process alone.  Finally, the overview analysis (or an amended provincial strategy) would be essential background to Treasury Board submissions, the government’s strategic plan required under the Budget Transparency and Accountability Act, and to MoF, MoELP and FRBC three-year performance plans required under that act.  The RMP process is not a strategic planning process and cannot deliver on these functions.  Although the result of the overview analysis is a top-down allocation, it is very much founded in bottom-up information coming from the management unit level.

Proposed Regional and Management Unit Allocation Spreadsheet

At the regional and management unit levels, a spreadsheet is proposed that will assist in determining the optimum allocation for meeting multiple objectives.  So that decision-makers can readily assess the implications of alternative allocations, the proposed spreadsheet takes a multiple accounts approach, that is, displays inputs and associated outputs and outcomes.  The outcomes are time sensitive, that is, documented as to the particular time periods in which they occur.  Eventually, financial and economic information should also be included as an ‘account.’ (p. 13, 45)  Having every project demonstrate financial and economic efficiency is not in itself efficient, however.  A global analysis should be undertaken and individual projects assigned a relative efficiency level.

A multi-sheet Excel workbook is proposed, consisting of separate sheets for each management unit and summary sheets as described below.  A prototype workbook is included with the main report, but due to its size can only be accessed electronically.

The proposed spreadsheet for each management unit contains under each major program of backlog/restoration, stand tending, forest health enhancement, and ‘studies’:

· a description of the source strategy, including the individual activities that are components of a strategy (for example, a strategy may be to reduce time to green-up by 5 years and 3 different activities are identified for achieving this);

· a history of the strategy, ie, when first adopted, accomplishments to date;

· the strategy’s priority within the management unit (priorities may be broken down by activity) both within each major program as well as across all programs;

· the planned annual work by activity over the next 5 years, years 6-10, and an indication as to whether it carries beyond year 10;

· the dollar and silviculture job inputs for year 1 of the activity;

· the stand-level timber quality or quantity outcome of the year 1 activity by time period (1-20, 21-50, 51-100 and 101+ years);

· the forest-level timber quality or quantity outcome of a continued program of activities by time period;

· additional decision criteria, such as: probability of outcome, legal obligation, whether the issue being addressed has a structural or policy cause, biological window, etc. and;

· space for the assignment of a regional ranking.

Instructions for the completion of each column are included with the spreadsheet as cell notes.  Ideally, timber quantity and quality outcomes are determined directly from a Type I or II silviculture strategy process.  If these are not available, instructions for rough calculation are included with the spreadsheet.  An accompanying spreadsheet contains look-up values for assigning a percentage timber quality change as an outcome of particular incremental silviculture activities.  An electronic prototype of this quality spreadsheet is included with the main report.

The proposed regional summary sheets are:

· a regional snapshot showing total inputs, outputs and outcomes separately by program, by management unit and by forest district;

· total regional program (e.g., backlog reforestation, stand tending, forest health enhancement) by activity (e.g., for backlog reforestation – surveys, site prep, planting, brushing);

· regional program by management unit;

· management unit summary by program by activity; and

· forest district summary by program by management unit.

Each sheet summarizes the same information on the individual management unit sheets as appropriate.

Success Factors

The success of the proposed allocation system will be difficult to measure directly because RMP allocations are inputs to other budgeting processes.  A stakeholder that is unhappy with a budget allocation is likely to challenge the budget and not the RMP process that was one of a number of budget considerations.  Indeed, its conceivable that a stakeholder could use an RMP allocation as an argument for change in a budget were the two to differ.  With these factors in mind, a successful RMP allocation will be one where few informal appeals are made by stakeholders to higher levels within ministry hierarchies and none are upheld.

Next Steps

The following are needed to implement the proposed allocation system:

1. a review of the proposed allocation system by the ministries, FRBC and stakeholders;

2. approval of the allocation system by the ministries’ executives; and

3. completion of:

· the proposed provincial overview analysis of RMP’s and strategies (p. 30),

· regional silviculture strategies (p. 30),

· a financial and economic analysis framework and subsequent analyses, and

· the development of the proposed allocation spreadsheet.

Plans to Programs:
The Allocation of Incremental Silviculture Funds Within the Resource Management Plan Process

1. Introduction

1.1 Purpose

This report contains a proposed system for allocating indicated incremental silviculture funds within the resource management plan (RMP) process, together with supporting background research documentation.  The RMP process is undertaken jointly on an annual basis by the Ministry of Forests and the Ministry of Environment, Lands and Parks (the “ministries”).  A primary function of the RMP process for incremental silviculture activities is to provide prioritized resource management needs to the Forest Renewal BC (FRBC) budget process.  The allocation system proposed in this report, if adopted, is expected to be implemented in the RMP cycle for fiscal year 2002/03 which will commence in the spring of 2001.

Allocations are necessary between major programs, for example between backlog reforestation and stand tending programs; between Ministry of Forests/Forest Renewal BC regions; and between planning units within a region.  Depending upon the program, a planning unit may  be the entire region, a timber supply area (TSA) or a tree farm licence (TFL).

For the purposes of this report, incremental silviculture includes legally required backlog reforestation activities,
 as well as any silviculture activity that is not required by law.

The term allocation system is deliberately chosen because there is no single mechanical formula that will suffice to prioritize activities within the RMP framework.  Rather, a multi-faceted system is envisioned.  The public resource management context of the 21st century is such that, ultimately, any plan is a product of analysis, consultation, negotiation and judgement.

While the proposed allocation system is directly relevant to programs funded under Forest Renewal BC’s (FRBC’s) sustainable harvest objective, it may also be adapted for use with other incremental silviculture funding sources.  FRBC’s 2000/2001 budget is approximately $39 million for its enhanced forestry program and $60 million for its backlog reforestation program, both of which fall under the sustainable harvest objective.

1.2 Background

Several recent events have pointed to the need for an allocation system:

3. FRBC and the ministries have recognized the need for the development of a more open and transparent allocation system as part of a process to improve the overall management system for incremental silviculture.

4. The recently introduced Budget Transparency and Accountability Act contains requirements that will be difficult to meet without an allocation system that ensures strategic plans are effectively translated into operating budgets.

The Auditor General, in a recent audit of planning and accountability within FRBC, has noted deficiencies in the corporation’s budget allocation process.

Items 2 and 3 are expanded upon in the following sections.

1.2.1 Budget Transparency and Accountability Act

The British Columbia legislature passed the Budget Transparency and Accountability Act in July, 2000.
  The act sets up many of the elements that are typically part of what the literature describes as a planning, programming and budgeting system (PPBS).
  It requires the annual provincial government budget process to include:

· a pre-budget public consultation document to be released by government by October 31st;

· a report by a select standing committee of the Legislative Assembly documenting the results of budget consultations, published by December 31st;

· a budget together with expenditure estimates, tabled in the Legislative Assembly such that the budget debate can reasonably be anticipated to be completed before the start of the fiscal year;

· a high-level government strategic plan that sets out the government’s priorities, identifies specific objectives and expected results, published prior to or at the same time as the budget;

· annual three-year performance plans that include goals, objectives, performance measures and major capital project plans, issued by every ministry and government organization by April 30th;

· an annual report on the government’s strategic plan that compares actual results with the expected results, issued on or before the date when the public accounts are made public; and

· each ministry by June 30th and each government organization by the earlier of either June 30th or 4 months after the end of its preceding fiscal year, must issue an annual report that compares the results for the preceding fiscal year with the expected results stated in the performance plan.

1.2.2 Auditor General’s Report

In October, 1999 the Auditor General of British Columbia released the audit report, Forest Renewal BC:  Planning and Accountability in the Corporation  The Silviculture Programs.  The audit was directed at FRBC’s 1998/99 fiscal year, covering the full business cycle from the 1998/99 business plan through to the 1998/99 annual report.  The Auditor General’s report expressed concerns about how FRBC made its funding allocation decisions, particularly with respect to matters of wise spending, cost effectiveness, regional equity, and allocating program investments according to the needs and priorities of the land based programs.

Following are the auditor’s recommendations relevant to an allocation system.

From the Planning and Accountability audit:

The direction given by Forest Renewal BC’s board to its staff for allocating program investments should include both social and resource targets. Targets should include recognition of both short-term and long-term objectives, and guidance should be provided about how these targets are to be balanced so that staff can make informed trade-offs in their allocation decisions.

For land-based programs, allocations by Forest Renewal BC should be directed to where the needs are the greatest and to where the funding can be used cost-effectively.

Wise spending guidelines for Forest Renewal BC’s programs should be developed and communicated.

Forest Renewal BC should ensure that an appropriate level of analysis—one that includes financial, economic and social considerations—is conducted and the resulting information shared with the board for major investment allocation decisions.

Forest Renewal BC should ensure that all of its programs have approval criteria and guidelines that, when applied, allow staff to compare the merits of one project over another.

Guidelines should be updated to reflect the corporation’s most current direction, and corporate priorities and principles should be provided in all program guidelines.

From the Silviculture Programs audit:

Forest Renewal BC should clearly define the extent to which it wants its funds to focus on social objectives and the extent to which it wants them to focus on resource objectives.

Forest Renewal BC should identify the financial, economic, and resource quality criteria it expects proponents to apply when they are considering potential projects for their work plans.

Forest Renewal BC should base future allocations of funds for silviculture programs on an understanding of the opportunities, resource strategies, and the unique timber supply situation within each region.

Forest Renewal BC should provide clearer direction as to the level of costs it is willing to accept to meet its social objectives.

Forest Renewal BC should ensure that available analytical tools are used so it can understand the financial and economic implications of its decisions.

1.3 Project Terms of Reference

As set out by the Ministry of Forests, the terms of reference for this project are as follows.

The consultant shall develop a recommended allocation system for the resource management plan process that will:

· be limited to government-funded operational incremental silviculture activities (i.e., does not include “innovative” forest practices, nor does it include allocations between FRBC’s major funding envelopes);

· consider public policy for economic development, employment, and First Nations participation to be a factor in an allocation process;

· not consider MoF or FRBC staffing and consequent ability to manage or deliver programs and activities to be a limiting factor;

· accept provincial level funding for incremental silviculture as a given (i.e., provincial cost-benefit is not an issue);

· be oriented to the existing organizational and delivery structures of both the Ministry of Forests and FRBC; and

accept the basic allocation structure as being province to programs, province to regions, and regions to management units.
  (Allocation from management unit to projects is being addressed under a separate study and is therefore excluded.)

Although not a project specification, the Ministry expressed a preference for a relatively simple allocation methodology.  Discussions with the Ministry project manager also indicated that alternative allocation methodologies were not required for consideration.

1.4 Methodology

In undertaking this project, the consultant:

5. conducted a limited review of the literature on the subject of public administration budgeting principles and systems generally, and specifically of budget allocation systems, as may be appropriate to incremental silviculture;

6. documented and reviewed past and existing allocation systems for incremental silviculture funds; and

proposed a recommended allocation system for consideration.

1.5 Acknowledgements
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In addition to thanking Ralph for his assistance in guiding the project, the consultant wishes to thank Janet Gagne of FRBC for her contributions on the needs and requirements for an allocation system and John Brodie for programming advice on the proposed spreadsheet.

Conceptual Matters

In devising an allocation methodology, a review and discussion of related conceptual matters is appropriate.  The following sections address those that the consultant considers relevant to incremental silviculture allocations.  These are:

· inputs, outputs, outcomes and probabilities;

· the often-conflicting objectives of equity and economic efficiency;

· the purposes of a budgeting system;

· simple versus complex allocation systems; and

budgeting styles.

1.6 Inputs, Outputs, Outcomes and Probabilities

1.6.1 Definitions

While the distinction between inputs and outputs is relatively clear, the difference between outputs and outcomes is not quite so.  Inputs are whatever is put into a process, typically some combination of land, labour and capital.  In the case of government-funded incremental silviculture, inputs are generally budgetary dollars, silviculture labour, and administrative staff resources.  Outputs are what are directly produced as a result of the inputs.  In the case of incremental silviculture, outputs are typically hectares treated.  Outcomes are the consequences from having treated areas, and are not necessarily readily measured.  Typically, in the case of incremental silviculture, outcomes take the form of some desired change to the quantity or quality of timber or habitat supply over time.
  A consequential outcome of changes to timber supply is the commensurate change in employment associated with timber harvesting and processing activities.

To illustrate these terms, take the example of fertilizing a one-hectare forest stand that is part of a larger forest estate.  The estate has an objective of a constant even harvest flow.  The input would be the dollars allocated to fund the treatment, the output would be one fertilized hectare, and the outcome of the fertilization might be 15 additional cubic metres of timber volume at stand harvest.  Another possible outcome, however, might be earlier harvest of the treated hectare’s forest, because the fertilization helped it reach merchantable size at a younger age.  The choice between harvesting more volume at the normal harvest age or the same volume at a younger age would depend upon forest-level rather than stand-level considerations.

Table 1 below shows the difference between inputs, outputs and outcomes for FRBC’s planned enhanced forestry and backlog reforestation activities for its 2000/01 fiscal year.

Table 1.  FRBC 2000/01 Enhanced Forestry and Backlog Reforestation Program Inputs, Outputs and Outcomes

Activity
Input 
($ Million)
Output
(ha treated)
Outcome/Objective

Fertilization
2.5
9,000
200 000 m3 additional timber.

Spacing
12.0
13,000
· improved harvest timing

· 5-30% increased product value

Pruning
3.3
2,100
5-30% increased product value.

Tree Improvement
9.7
-
A-class seed used in XX% of plantations by 20XX for a long term harvest level gain of YY%.*

Backlog Reforestation
53.6
48,000 total ha treated
Pre-1987 backlog NSR reduced by 20XX for a long term harvest level gain of YY%.*

Source: FRBC, 2000:13 except for those items marked with an asterisk (*) which were created by Atherton & Associates to demonstrate how outcomes might be stated.

1.6.2 Approaches to Estimating Outcomes

Table 1 demonstrates that it is the end result or the outcome that matters, while an output is merely a means to that end.  However, outputs are easy to measure whereas outcomes are often uncertain and difficult to measure.  Two approaches to estimating outcomes are therefore possible.  The first approach is to assume that if the outputs are accomplished then the outcomes will occur.  This approach is feasible when there is sound advance planning demonstrating a solid linkage between the two.

The second approach is to monitor for outcomes and to change plans and inputs accordingly if the desired outcome is not occurring.  The problem with this approach in forestry is that there is often a substantial time delay between an output and an outcome.  This often renders the second approach impracticable – by the time the outcome can be measured, it is too late to change inputs.

The first approach (assuming outcomes follow from outputs) is therefore the only feasible approach in forestry.  It means that planning, plans, budgeting and operational silvicultural activities must all be tightly inter-connected and well-executed if the desired outcome is indeed to occur.
Because of the heavy reliance on planning, an allocation system should recognize that some outcomes are more probable than others.  Also there needs to be recognition that some causes of timber supply shortages may be ephemeral.  For example, some silvicultural activities may be oriented to overcoming a timber supply deficit attributable to a policy matter, such as green-up.  Because a change in green-up policy would have the potential to overcome the forecast timber supply deficit, the need for silvicultural activities to overcome this is less certain.  On the other hand, yield gains from using improved seed are highly likely to increase future timber supply no matter what the future holds, assuming genetic diversity is properly managed.  Probability of outcome and causal factors are, of course, only two of many considerations.  In the preceding example, if the yield gains only contributed to long term timber supply, even though they are highly probable this may do nothing to alleviate a short term timber supply deficit.

Another consideration is partial funding.  There is ample evidence that major silvicultural programs can indeed make a difference to timber supply.  In British Columbia, most professional foresters would agree that the FRDA’s made a significant impact on provincial long term timber supply through reforestation of what was at the time a substantial area of backlog NSR.
  As another example, the improvements to Sweden’s timber supply through intensive forest management have been well-documented.
  However, there is a danger that watered down or diluted programs may not make a measurable difference anywhere.  The Auditor General notes,

Generally, to have an impact on the AAC, spacing and fertilization activities need to be carried out consistently and in accordance with a clear strategy of the objectives being sought.  If the area treated is limited or the application is inconsistent, analysis of the impacts can become impractical and there may be no AAC impact credited.

The risk presents itself, then, that doing an equal but small amount in several management units, could result in no measurable change to AAC in any of them, whereas concentrating the effort in one unit could enable an increased AAC in that unit.  This hypothetical case presents a number of ‘fairness’ or ‘equity’ issues.
  At the aggregated regional level, a difference in outcomes is only measurable when the funding effort is concentrated in one unit.  At the management unit level, however, only one unit benefits in the short term from project employment generated, as well as is the long term beneficiary, being the only unit to also enjoy an AAC benefit.  Not having the ability within this project of undertaking a survey of how managers would deal with this situation, it is speculated that in actual practice, some funding would be allocated to each management unit as being a ‘fair’ allocation.  Thus, while budget allocation must show attention to achievement of outcomes, it must also sometimes compromise their attainment due to the principle of equity.

1.6.3 Conclusions

1. Because of typically long time delays between silviculture inputs and timber or other resource outcomes, the latter can only be inferred from the former.  Thus, the only feasible way to tie outcomes to inputs is through planning.  Planning therefore must be well-executed.

2. In absence of full funding, within limits imposed by the principle of equity, programs should be focussed rather than diluted so that AAC impacts are measurable.

3. Due to the heavy reliance on planning, outcomes that are more probable should be given greater weighting in an allocation system.

4. Greater weighting should be given in an allocation system to strategies that address structural as opposed to policy-based timber supply issues.

1.7 Equity and Efficiency

The Ministry of Forests is required by its act to “assert the financial interests of the government in its forest and range resources in a systematic and equitable manner.”
  Similarly, Forest Renewal BC is required by its act to “…plan and implement a regionally equitable program of expenditures… .”
  Equitability, however, is undefined in either act.

In the literature, the principle of equity is noted as often conflicting with that of efficiency.  What is the most efficient allocation of resources is often not perceived as an equitable allocation; that is, some portion of society disproportionately benefits more than others.  To illustrate, take the hypothetical case of a small town with a population of 50,005.  The town government is looking at two options, A and B, for an investment in local community infrastructure.  After conducting a cost-benefit analysis, option A stands out as clearly more beneficial than option B; option A having a net present value (NPV) of $1,000,000 vs. option B’s NPV of $100,000.
  But all of the benefits of option A are enjoyed by only 5 people, whereas all 50,005 townsfolk must equally share all of the costs.  Option B’s benefits, on the other hand, will be equally shared by everyone.  Clearly, while option A is the most efficient it is far from the most equitable.

Because both the Ministry of Forests and FRBC must strike a balance between economically efficient and equitable investments, a discussion of these concepts follows.  How FRBC has actually interpreted regionally equitable is covered on page 33.

1.7.1 Equity

In economics, the principle of equity is largely about the fairness of the wealth distribution effects of a project or policy.  Depending upon the circumstances of the project or policy being evaluated, the wealth distribution effects might be between different income groups, areas or regions, minority groups, age groups, etc.  While wealth distribution effects might be relatively easy to estimate, determining whether they are equitable is another matter.

In law, the principle of equity arises when the strict letter of the law would result in an injustice or a result contrary to reason.  Grolier Encyclopedia states, “Equity offers a wide variety of remedies; law has only one basic remedy.  In cases at law the basic remedy is money damages.  Sometimes, however, money is not a satisfactory remedy. Equitable principles permit the court to order the defendant to do or not to do a given act.”

In the courts, the definition of equitable is usually based on a dictionary definition.  Thus the principles of even-handedness, fairness, and impartiality are usually applied in the determination.

In common usage, equity is generally considered synonymous with fairness; in other words a “regionally equitable program of expenditures” would have to be seen by most people as ‘fair’ to pass the test of equitability.
  Kernaghan and Siegel state, “The courts and governments are increasingly putting greater emphasis on procedural fairness.”

Equitability may also be time dependent, that is, while a particular wealth distribution might be acceptable on a temporary or short-term basis, it may not be acceptable over a longer period.  For example, while a one-time allocation favouring a particular region may be acceptable, continuing the allocation over numerous years may not be.

In conclusion, a “regionally equitable” allocation can be interpreted as any allocation that can pass a test or sense of fairness, is not necessarily associated only with monetary aspects, and can be assessed over a time span greater than any single fiscal year.  The test of fairness extends to the procedures used in determining an allocation.

1.7.2 Efficiency

The subject of efficiency is both complex and diverse.  In an effort to avoid undue complexity as well as for the sake of brevity, the concepts of efficiency presented below are purposely limited.

In economics (as well as in other disciplines), there are many different kinds of efficiencies.  Following are but a few examples of these.

Perhaps the simplest definition of efficiency is as “…a measure of performance that may be expressed as a ratio between input and output.”
  In environmental economics, efficiency is taken to mean “… the balance between abatement costs and damages.  An efficient policy is one that moves us to, or near, the point (either of emissions or of ambient quality) where marginal abatement costs and marginal damages are equal.”
  Brander defines management efficiency, also known as production efficiency, as “Each economic activity is managed so efficiently that cost is minimized for the output levels chosen.”

Efficiency is often associated with the term cost-effectiveness.  But, in economics, cost-effectiveness and efficiency are not the same thing, as the following quote illustrates.

It is often the case that we cannot effectively measure damages produced by environmental degradation.  This pushes us back to the use of cost-effectiveness as a primary policy criterion.  A policy is cost-effective if it produces the maximum environmental improvement possible for the resources being expended or, equivalently, it achieves a given amount of environmental improvement at the least possible cost.  For a policy to be efficient it must be cost-effective, but not necessarily vice versa.  A policy might be cost-effective even if it were aimed at the wrong target.

When inputs and outcomes occur differentially over a period of time, cost-effectiveness is usually analyzed through net present value (NPV) analysis.  NPV analysis is done by determining all costs and incomes over the full life of an investment and discounting them to the present to determine their net present value.  Given a choice of two projects, the project having the higher NPV is said to be the more cost-effective of the two (even if the higher NPV is negative).

Lastly, economic efficiency, also known as allocation efficiency, is a relative measure of the efficiency of an allocation of the resources of land, labour and capital.  It attempts to ascertain whether society as a whole is better off with one resource allocation than with another.  It is the most expansive and all-encompassing of any definition of efficiency, considering social welfare in addition to financial aspects.

1.7.3 Methods of Evaluating Efficiency

There are many methods for evaluating the economic efficiency and cost-effectiveness of incremental silviculture investments.  The most common of these are:

· stand level financial analysis;

· forest level financial analysis;

· regional economic impact analysis;

· regional economic evaluation analysis; and

cost benefit analysis.

Appendix A contains a brief description of each of these methods.

1.7.4 The Need for a Framework for Financial and Economic Analysis

The need for a framework for financial and economic analysis has been identified both within the provincial incremental silviculture strategy and by the Auditor-General.

The Incremental Silviculture Strategy for British Columbia states under “Next Steps, Further Needs,”

A framework is needed for the application of socio-economic and financial analysis methodologies in evaluating incremental silviculture options.  This should provide better guidance than presently exists in the accommodation of social or non-timber objectives in the silviculture treatment decision framework.

A high-level benefit-cost analysis, broad in scope but yet founded on management unit level data and implications would be a useful strategic analysis project.  Such an analysis would look broadly at needs, opportunities, responses to treatments, return on investment, social considerations such as jobs, community stability, income distribution, regional equity issues, etc., and would demonstrate corresponding changes in the quantity and quality of future timber and habitat supply.

While the Auditor-General does not directly recommend the use of cost-benefit analysis, the absence of financial or economic analysis is frequently noted in the audit report.  For instance, the Auditor-General recommends,

Forest Renewal BC should ensure that an appropriate level of analysis—one that includes financial, economic and social considerations—is conducted and the resulting information shared with the board for major investment allocation decisions.

Forest Renewal BC should ensure that available analytical tools are used so it can understand the financial and economic implications of its decisions.

To date, no action has taken place on either the incremental silviculture strategy’s or the Auditor General’s recommendations.
  This report can only re-iterate the need for financial and economic analyses to be prepared as background to budget development and allocation.  Note the keywords in the incremental silviculture strategy’s recommendations.  Item 1 places emphasis on the “guidance” aspect, while item 2 is described as a “strategic analysis project.”  Neither is expected to provide a final answer, but both should improve the knowledge environment within which decisions are to be made.

1.7.5 Reconciling Equity and Efficiency

As the preceding sections have shown, equity and efficiency can conflict.  Also, the principle of equity involves judgement.  So how are the two reconciled?  Davis concludes the matter as follows:

In conducting cost-benefit analyses, economists have traditionally focused on the criterion of economic efficiency and have either ignored the resulting distributional consequences or have chosen to assume that such consequences fall well within the responsibility of the decisionmaker.  In the early years of CBA it was generally agreed that a dollar of benefits was a dollar of benefits regardless of “to whomsoever it may accrue.”  While as a society we generally believe that an extra dollar received by a poor man generates greater satisfaction than an extra dollar accruing to a rich man, economists (or anyone else) have yet to construct an scientific basis for verifying this belief.  Consequently , the problem of equity is frequently left to the politician.

After considering different methodologies for incorporating equity into cost-benefit analysis, Davis also concludes,

Perhaps the most appropriate approach for the analyst to adopt is to undertake the estimation and exposition of the incidence of each project’s impacts in tabular form so as to facilitate the application of explicit weighting schemes by decionmakers as well as other interested parties.

Davis’ recommendation is similar to the “multiple accounts” approach to analysis that has been used for some time in British Columbia.
  This information, as well as British Columbia Local Area Economic Dependencies and Impact Ratios – 1996 and The 1996 Forest District Tables can be used for either management unit or regional economic impact analysis of potential silviculture programs.

1.7.6 Conclusions

In some respects, limiting the concept of regional equity to a specific resource, in this case the forestry resource, is a mugs game.  An assessment procedure to determine regional equity could easily include non-forest items.  For example, some regions doubtless receive more than their “fair” share of welfare payments, ferry subsidies, university funding, etc., etc.  On the flip side of the coin, some regions have lost amenities to hydro pondages (notably the Nelson and Peace regions) to the benefit of others outside of the region, particularly large urban centres.  The ‘fairness’ and ‘equity’ possibilities are endless.  Nevertheless, the legislation specifically charges FRBC to have a regionally equitable program of expenditures, and in this context the following conclusions are drawn.

A successful allocation system must withstand both objective and subjective evaluation of equity and economic efficiency.  These can at best only be partially defined through planning and analysis.  Ultimately, what’s “fair” is a matter of judgement within a particular set of circumstances.  As circumstances change so too might the perceived fairness of an allocation.

Given the subjective element, allocation formulae and guidelines need to be approved at the highest organizational levels.  Ultimately, allocations are appealable to the political level.  A successful allocation system, therefore, will be one which both has minimal appeals as well as successfully withstands such appeals.

So that decision-makers can readily assess the implications of alternative allocations, an allocation system should take a multiple accounts approach, that is, should display associated inputs, outputs and outcomes; such as short and long-term employment, hectares treated, and quantified effects on timber and habitat supply over time.  In time, financial and economic information should also be included as an ‘account.’

An efficient allocation of funds may not be equitable.  Equity has elements of fairness, does not consist solely of monetary concerns and can differ over time.  Thus, for FRBC-funded activities matters of fairness and equity should be determined at the FRBC Board level.

Financial and economic analyses are needed as background to budget development and allocation so as to improve the knowledge environment within which decisions are to be made.

1.8 Purposes of a Budgeting System

In Public Administration in Canada, Kernaghan and Siegal define the purposes of a budgeting system as follows.

The ideal budgeting system should serve three purposes: control, management, and planning and policy choice. … Control refers to the process of binding operating officials to the policies and plans set by their superiors. … A sound system of good management goes beyond simply ensuring that subordinates are following orders; it also ensures that work is organized so as to achieve efficiency and effectiveness. … ‘Planning involves the determination of objectives, the evaluation of alternative courses of action and the authorization of select programs.’  If planning is part of the budgetary system, the system can be used to provide information about the future, which can be used in making tradeoffs among policies.  The perfect budgeting system will combine all three factors, but attaining that ideal has been somewhat elusive.

The following sections discuss these purposes of a budgetary system in the context of incremental silviculture in British Columbia.

1.8.1 Control

As noted above, budgetary control binds operating officials to the policies and plans set by their superiors.  Not only are the planned activities to be accomplished, but they must be accomplished in a manner that is also suited to a given policy context.

Because of the Budget Transparency and Accountability Act,
 budgetary control will be more important than ever.  The act requires an annual report to compare accomplishments to plans.  A minister will not want to have to explain in an annual report that the reason for failure to accomplish a strategy or plan was a lack of budgetary control.

Following are some standard budget control mechanisms.

Limits on Shifting Funds Between Accounts

Placing limits on funding that may be shifted between regular government budgetary accounts without higher level approvals is standard Treasury Board practice.  Forest Renewal BC has similar limits specified for its programs.
  Such limits are not within the scope of this project and are not discussed further here.  The ramifications of over-control are discussed in “Reallocation of Budget Resources Through a Fiscal Year,” below.

Expenditure Limits

Expenditure limits are placed by Treasury Board or Forest Renewal BC to ensure allocated budgets are not surpassed.  Treasury Board may also place controls over the types and dollar amounts of contracts to be entered into.  Cost overruns above specified absolute dollar levels or specified percentages may also require approval.  Again, these limits are not within the scope of this project, other than to acknowledge the fact that a government organization is generally free to institute its own more-stringent expenditure limits.

Cost Controls/Limits

The nature of incremental silviculture activities lends itself to the establishment of a total expenditure budget together with goals expressed as hectares of area to be treated.  The bridge between the two (i.e., budget and hectares) is the unit cost.  Given that the budget is generally fixed, if actual unit costs go down then more hectares can be treated for the same amount of money.  Conversely, if unit costs rise, the hectares treated will drop.

Establishing guidelines for unit costs, therefore, extends the control aspect further.  It helps to avoid year-end surprises that may occur either as a result of real marketplace cost increases or lack of rigour in selecting cost-efficient projects.  The possible downside of cost controls, on the other hand, is a surprise underexpenditure of funds resulting from operational managers being unable to identify enough projects below unit cost limits.

1.8.2 Management

Reallocation of Budget Resources Through a Fiscal Year

A budgetary system should not be so tight that it does not allow for new programs to evolve.  Managers require some degree of flexibility to redirect funds to find new methods of achieving objectives.

In The Rise and Fall of Strategic Planning, Mintzberg states,

The numbers game can, in fact, impede strategic thinking by focusing so much attention on extrapolations from the status quo that serious change in strategy is never even entertained.  Bear in mind that performance control, unlike action planning, overlies naturally on the existing organizational structure; this makes it difficult to consider changes that reconfigure that structure, as serious shifts in strategy generally do.  Thus the whole numbers game usually amounts to an exercise in repeating what everyone already knows, geared to the generation of a set of targets and standards within the context of the existing strategies (and even ignoring what changes in strategy might be taking place in emergent fashion).

The Ministry of Forests includes amongst its statement of principles,

· We strive to be open and adaptive to new ideas and science.

· We exercise initiative and pursue excellence.

These principles would not be attainable were budgets highly controlled such that managers do not have the flexibility to be “adaptive” or to “exercise initiative.”  While incremental silviculture funding is by and large beyond the control of the Ministry of Forests, the need for flexibility is universal.

The Ability to Deliver

Past provincial MoF allocation systems for incremental silviculture funding in B.C. have made much of a forest region’s ability to deliver; i.e., a region’s level of experienced staff and historic demonstrated performance.
  While ability to deliver is relevant, it should only be a consideration in the immediate fiscal year.  Beyond this, sound management practice should result in adjusted staff levels, or in the case of FRBC’s partnerships, in improved participation incentives so as to deliver the results where they are needed.

Ability to deliver should not be a built-in function in an allocation methodology, but rather a check after a preliminary allocation is determined.  Even then, the check should first address “how can we better distribute resources to be able to deliver,” before falling back to adjusting the allocation in light of delivery complications.  Where the forest industry is the delivery agent the solution is more likely to have a policy basis than a staffing/organizational one.

1.8.3 Planning

Kernaghan and Siegal suggest ‘planning’ should be part of an ideal budgetary system.  However, in the BC context planning has a limited role in the budgetary process.  The nature of Treasury Board submissions (for voted appropriations) and of Forest Renewal BC’s budget approval process are such that program and regional planning must be completed in advance of the budget cycle.
  Planning must also be in a state of readiness such that, on relatively short notice, new programs or levels of activities of existing programs (i.e., ‘choices’) can be put together for executive consideration, together with sound justification.  On even shorter notice, planning must be such that it enables response to a request for a program proposal, or can react to positive or negative decisions about existing programs.  The consequence of failure to be ready is usually a low or unapproved budget, or conversely a high approved budget that is unwarranted or out of step with delivery capability.  All of this indicates a role for top-down planning.  There is a limited role for bottom-up planning within the budgetary process to refine plans and estimates.  Such plans may also contribute to in the development of top-down budgets for future years.

1.8.4 Conclusions

The preceding discussion of the purposes of a budgeting system indicates that an incremental silviculture allocation system should contain the following features.

7. Guidelines for unit costs are necessary for cost control.

8. Guidelines for reallocation of budgets need to allow managers the freedom to exercise initiative.

9. ‘Ability to deliver’ should not be a built-in function, rather there should be a check after an initial allocation is determined.

Planning should be largely outside of the budgeting system and should be in a state of readiness to respond to government or executive information needs.

1.9 Simple versus Complex Allocation Systems

In the terms of reference, the Ministry expressed a preference for a simple allocation system.  This section examines the pros and cons of a simple system versus a complex system.

1.9.1 Arguments Favouring a Complex System

The typical arguments in favour of a complex system are that such a system is more likely to be fair and/or more accurate.  Both of these arguments are reviewed below.

Fair and Equitable

It has been said, “You can have a simple system or an equitable system, but there is no such thing as a simple, equitable system.”
  This statement, made with respect to the BC stumpage appraisal system, seems appropriate to a discussion regarding a budget allocation system.

The general response to a complaint of a process not being equitable (in the sense of equal treatment of need) is to make it more complex.  If the answer isn’t ‘right’ the usual solution is to search out and add more factors.

Whether or not in the end a resultant complex system is any more fair than a simple system is perhaps a moot point.  The difference is that an argument presented by those who feel the result is or was unfair has been addressed by inclusion of one or more new factors into the process.  If the result is still not acceptable to some, they will have to find some other argument in support of their position.

Accurate

A complex system is often assumed to be an accurate system, that is, gives the closest to the true result.  However, when a number of variables are combined, the result can be dependent upon the least accurate of them all.  Simply having more numbers or variables does not necessarily mean the result is more accurate.  Also, bias can readily creep into the data and supporting rationales.

1.9.2 Arguments Favouring a Simple System

This section addresses a number of arguments favouring a simple allocation system.

Trade-offs Between Quantity and Quality in Programs

Project and program budgets are often built around some assumed standard level of quality.  For example, a planting project’s cost may be estimated based on a ‘standard’ planting density of 1 400 stems per hectare.  If every hectare were to cost the same amount to plant, then a given budget fixes the amount of hectares that can be planted.  But when the approved funding is insufficient to plant all planned areas should the choice be to plant an area at either the optimum density or not at all?  Would there not be a middle ground so that all hectares receive at least some level of planting that is still productive, say at 1 000 stems per hectare?

Another example might be a budget for pest management surveys.  If thirteen watersheds in a forest district require beetle probe lines at a cost of $80,000 but only $50,000 is approved, does the district do probe lines in only eight of the watersheds and more or less abandon the other five?  Or would it be more responsible to change the survey methodology so that all thirteen drainages are surveyed to a lower intensity level?

The point of the above examples is that ‘standard’ quality is often an assumed aspect of budgeting, but were it to be completely taken into account in budget submissions, the alternatives would be infinite.  Because quality is inherently assumed, there is a great amount of built-in flexibility at the hands of operational managers as to how the work will actually be carried out.

Factors That May Quickly Change Budgets

Budgets can and have changed radically in a short time period.  The greater the chance of substantial change, the less the value of detailed complex allocation processes.  Some examples of actual or potential causes of change to incremental silviculture budgets include:

· International trade agreements.  The Canada-US Softwood Lumber Agreement expires Mar 31/2001.  It’s renewal or not, as the case may be, could have aspects that influence incremental silviculture investments, either directly or through stumpage or trade implications.

· Sudden changes in forest product markets.  A sudden market change could influence government or FRBC income levels to the extent that a revised budget must be introduced.

· Politics.  A change of government (i.e., election), change of premier, or a change of the existing government’s focus or sentiment (e.g., efficiency vs jobs vs debt reduction) could result in changes in program emphasis.

· Legislative change.  Newly introduced legislation could result in the need to shift existing funds into an entirely new program (e.g., $50 million from FRBC funding for the Forest Practices Code).

· Organizational change.  Government could shift a particular responsibility from one ministry to another or could create a Crown corporation for the purpose of administering an existing program on a cost-recovery basis.  The recent forest policy review report, for example, recommends functions affecting the commercial aspects of forestry should be consolidated into a separate organization, and names Forest Renewal BC as a candidate for this consolidation.

· Negative press.  Government could shift priorities without increasing funding in response to sustained negative press.

All of the above have occurred at least once if not numerous times over the past twenty years.  Indeed, it can be expected into the future.  The Auditor General notes, “Through the Forest Renewal Act, government can direct the corporation to allocate its funding to any particular initiative that it deems a priority.”

There is no basis on which to expect that future incremental silviculture funding will be steady.  This factor suggests a simple and responsive allocation system to be more appropriate than a complex and slow one.

Planned vs. Actual Performance

Another argument for a simple system is the variability in planned versus actual expenditure performance.  For 1997/98, for example, the expenditure variance between planned and actual expenditures for FRBC’s backlog reforestation program was minus 18%.
  This is not to say that an allocation system should be so loose as to contribute to variance, rather that the budgetary system should be commensurate with experienced delivery variability.  As planned verses actual expenditures come closer together, budgeting should commensurately contain more detail and accuracy.  In the current environment, a system that is within 15% of ‘true’ estimates is likely adequate.

Administrative Cost of the Budgeting Effort

Huge effort and expense can potentially be expended in the preparation of annual program plans and budgets.  For the Ministry of Forests alone, if every department in every location were to have one individual spend 1 week in total on the RMP and associated budgeting effort and there were 8 departments in 40 forest districts, 8 departments in 6 regions, and 30 departments in HQ, the total effort would amount to about 400 person-weeks of effort.  At a value of $2,000 per week, the staff cost of this effort would be roughly $800,000.  This is possibly a conservative estimate as it does not include management team or executive time.  Reducing this effort by even one day would reduce the “cost” by one out of five days in this example, or by 20%.

1.9.3 Conclusions

The arguments that a complex system is fairer or more accurate do not necessarily hold true.  The arguments for a simple system are more persuasive.  These include: managers have a large amount of latitude through varying the quality of the work; large scale budgetary changes are commonplace, planned vs. actual accomplishment is often at variance; and, the administrative cost of the RMP effort can be substantial.  On balance, therefore, a simple allocation system appears appropriate.

1.10 Budgeting Styles

1.10.1 Bottom-up vs Top-down

In Public Administration in Canada, Kernaghan and Siegal describe the ‘line-item’ and ‘performance’ styles of expenditure budgets as bottom-up in construction and the ‘program’ style as top-down.

Line-item budgeting is generally a process of itemizing a budget by object of expenditure, such as salaries, equipment, travel, etc., and comparing proposed expenditures for each object with those of the previous year.  This style of budgeting focuses on inputs rather than outputs, is usually not supportive of long-range planning, is conducive to budgetary control, and is decentralized in its decision-making because central authorities have little information on which to base changes.  “The basic problem in line-item budgeting is its lack of an output orientation, i.e., the absence of any measuring technique to determine what is being accomplished by the expenditures.”

Performance budgeting establishes a relationship between inputs employed and outputs attained.  “The basic building block of performance budgeting was the unit cost of providing a service (inputs) and the number of units of service provided (outputs).  Thus a budgetary allocation was established by multiplying units of service (clients served, miles of road paved) by the unit cost of providing each service.”  The unit cost aspect is valuable in that it enables an evaluation of the relative efficiency of managers performing similar duties by comparing the unit costs of their operations.  “However, performance budgeting did not provide any techniques for future planning; nor did it provide enough information to make tradeoffs among programs.”

Program budgeting allows consideration of specific objectives and how well they may be met through various program options and/or levels of service.  Thus whole programs may be considered for funding, including projections of costs over the life of the program.  Program budgeting is top-down in nature and is generally controlled by central agencies, the most prominent of which is Treasury Board staff, or in the case of FRBC programs, by FRBC staff.  Program budgeting is well-suited to large organizations such as the provincial government.  It is the predominant method of budgeting at provincial and federal levels in Canada.  The new Budget Transparency and Accountability Act essentially superimposes a top-down, program-based budgetary system government-wide.
  This places additional emphasis on the role of planning in providing bottom-up information in an overall PPBS management structure.

1.10.2 Centralized vs Decentralized

Kernaghan and Siegel describe the performance style of budgeting as decentralized and the program style as centralized.
  This is because the program style is top-down in nature and controlled in large part by central agencies.  The performance style, on the other hand, is bottom-up and developed and controlled by operating departments.

As noted in the previous section, centralized budgeting associated with the program style of budgeting, places additional emphasis on the role of planning in providing bottom-up information in an overall PPBS management structure.

1.10.3 Conclusions

The present and anticipated budgeting style for publicly-funded incremental silviculture in British Columbia is the ‘program’ style.  A major feature of this style is its top-down nature.  An allocation system must synchronize with this style.

The British Columbia Context

1.11 Overview of the PPBS Cycle

PPBS stands for Planning, Programming and Budgeting System.  On page 2, it is suggested that the recent British Columbia Budget Transparency and Accountability Act will put into effect what amounts to a PPB system. Following is an introductory overview of this cycle.  The cycle is expanded upon in the sections after this.  As well, Table 8, page 60, (Appendix B) provides an overview of each action in the PPBS cycle with respect to government-funded incremental silviculture.

1.11.1 Planning

There are five identified planning actions:

10. the provincial incremental silviculture strategy

11. FRBC 5-year strategic plan

12. regional incremental silviculture strategies;

13. management unit incremental strategies; and

provincial overview analysis.

These planning actions are further described in Table 8, page 60, (Appendix B) and are discussed in detail in “The Planning Context,” page 24.

Incremental silviculture planning is fairly well developed in British Columbia.  The Ministry of Forests issued an interim provincial incremental silviculture strategy in early 1999.  FRBC released its first 5-year strategic plan in 1999.  By the end of 2001, virtually all TSA’s and TFL’s will have a Type I or II incremental silviculture strategy developed.
  However, there are as yet no regional incremental silviculture strategies, which are essentially summations of management unit strategies together with a regional overview of priorities.  A key missing element in the planning process is a provincial overview analysis which is further discussed on page 29.

1.11.2 Programming

There are three identified programming actions:

14. preliminary regional budget allocation;

15. the management unit resource management plan; and

the regional resource management plan.

These programming actions are further described in Table 8, page 60, (Appendix B) and are discussed in detail in “The Programming Context - Resource Management Plans,” page 31.

In the context of incremental silviculture in British Columbia, the programming phase consists of translating management unit strategies developed in the planning phase into resource management plans (RMPs).  An RMP is developed for each management unit which is then consolidated into a regional resource management plan.  Management unit RMP’s break out the sub-strategies expressed in a unit’s overall incremental silviculture strategy by funding source eligibility criteria.  Also, where funding is anticipated to be less than that required to fully fund all sub-strategies, then the RMP process enables re-prioritizing between sub-strategies or the development of partial strategies.

During the first several years RMP’s were developed there was significant disparity between resource objectives as expressed in RMP’s and between FRBC funding objectives.  Lately, however, with FRBC becoming more oriented to allocation of funds along the lines of resource needs, development of regional RMP’s is becoming merged with development of FRBC regional forest and environment investment plans which then fold into FRBC regional investment plans.  This is particularly so now that the FRBC Board is providing a preliminary regional budget in advance of the RMP process.

1.11.3 Budgeting

Budgeting for incremental silviculture activities basically follows in either of two streams: FRBC-funded or ministry vote.
  Currently the overwhelming majority of funding is via FRBC.

There are 10 identified budgeting actions, some of which pertain to either the FRBC or Ministry Vote process.

Action #
Description
Applies to



FRBC
Ministry Vote

9
Treasury Board budget letter

X

10a
Preliminary forest and environment investment plan
X


10b
Preliminary regional investment plan
X


11
Treasury Board submissions

X

12
Regional investment plan approval by FRBC Board
X


13
Allocation to multi-year (MYA), annual (AA) and goal agreements
X


14a
Sign-off of MYA’s and AA’s
X


14b
Negotiate standards agreements
X


15
Government budget and strategy
X
X

16
3-yr performance plans
X
X

17
Business plan publication
X
X

18
Treasury Board budget allocation letter

X

These budgeting actions are further described in Table 8, page 60, (Appendix B) and are discussed in detail in “The Budgeting Context,” page 33.

In its initial years, FRBC budgeting processes were slow and cumbersome.  More recently, however, the corporation is starting to fulfil its original expectations of timely budgets with year to year continuity.

1.12 The Planning Context

This section reviews planning related items that are relevant to the development of an allocation system.  These are:

16. The planning and organizational structures of MoF, MoELP, and FRBC.

17. The provincial incremental silviculture strategy.

18. FRBC’s 1999-2003 strategic plan.

19. Regional incremental silviculture strategies.

20. Management unit incremental silviculture strategies.

21. Provincial overview analysis.

The MoF’s ‘targets’ project.

1.12.1 Planning and Organizational Structures

The project terms of reference states an allocation system must fit the existing MoF and FRBC organization and planning structures.  The Ministry of Forests has a well-established organizational structure of provincial, regional and district levels.  It’s planning structure is synonymous with its organizational structure at the provincial and regional levels, but diverges somewhat at the forest district level.  Some forest districts contain multiple management units or portions of management units; for example, in the Vancouver Forest Region it is common to have tree farm licences (TFL’s) with separate blocks in several forest districts. TFL 25 not only spans multiple districts but also spans the Vancouver and Prince Rupert regions.  Other districts administer only part of a larger management unit; for example, the Prince George and Okanagan TSAs each are administered by three forest districts.  Two of the three TSA’s in the Cariboo Region are each shared by two forest districts.  The Prince Rupert and Nelson Regions, however, have common boundaries between forest districts and TSA’s, although some districts administer more than one TSA.

The Environment and Lands departments of the Ministry of Environment, Lands and Parks have the same regional boundaries as the MoF in the interior region.  The coast, however, is administered by four regions (vs MoF’s two), two of which (Skeena and Cariboo) also have large interior zones.

FRBC’s organizational and planning hierarchies are the same as the Ministry of Forests’ at the provincial and regional levels.  FRBC’s organization, however, does not have the equivalent of forest districts, stopping at the regional level.  Thus, except for TFL 25, every forest management unit lies within a single FRBC region.

1.12.2 Incremental Silviculture Strategy for British Columbia

In 1999, the Ministry of Forests released its provincial strategy, Incremental Silviculture Strategy for British Columbia (Interim).  Further to the provincial strategy, individual strategies have or are being prepared for each of the 71 timber supply areas and tree farm licences in the province.  These strategies will prove useful in contributing to both the government’s strategic plan and the MoF’s and FRBC’s annual performance plans required under the Budget Transparency and Accountability Act.

The “Strategy at a Glance” section of the Ministry of Forests’ incremental silviculture strategy, repeated below, contains statements relevant to the development of an incremental silviculture funding allocation system.  Because the strategy’s stated purpose is to provide strategic direction to any available incremental silviculture funds, this strategy is broader in scope and purpose than FRBC’s strategic plan.  Those that have direct relevance to funding allocations are check-marked.

Purpose
This strategy provides guidance to the application of available funds for incremental silviculture activities.  It is not tied to a specified funding level.



[image: image4.wmf]Government’s Goals
· Sustainable Use

· Community Stability

· A Strong Forest Sector



Key Principles
1. Because the distant future cannot be foretold, the best and only course of action in managing the timber resource is that which minimizes risk and maintains options.

2. British Columbia’s forests are important locally, provincially, nationally and globally and should be managed in this context.

3. Each generation of British Columbians becomes the steward of the province’s forest resources and has a moral obligation to preserve this heritage for future generations.



[image: image5.wmf]Working Targets
Within the context of the guiding principles:

WT 1:
Minimize the anticipated interim reduction in timber supply so that provincial annual harvests of at least 65 million m3 can be achieved during this period.

WT 2:
Create a long term timber supply capable of supporting a steady long term provincial harvest level of at least 75 million m3.

WT 3:
Over the long term, maintain the production of premium quality logs at or above 10% of total harvest.



Major Silvicultural Strategies
· Increase the use of alternative silvicultural systems and commercial thinning.

· Achieve earlier green-up of harvested areas.

· Increase regenerated stand volumes 20%.

· Eliminate all pre-1982 good and medium site backlog NSR and all 1982 to 1987 backlog NSR.

· Initiate a long rotation quality management program for stands where harvesting must be delayed.

Other silvicultural and non-silvicultural strategies must also be implemented to achieve the working targets.



Strategy Implement-ation
Regional and management unit strategies must be developed, followed by programs and plans to implement them.

The strategy’s principles are repeated below.  Those that have direct relevance to funding allocations are check-marked.

Forest Management

22. Forest management is a long term activity and, because the distant future cannot be foretold, the best and only course of action in managing the timber resource is that which minimizes risk and maintains options.

23. [image: image6.wmf]The short, mid and long term are of equal importance in the development of incremental silviculture plans and priorities.  Each time period merits consideration within the context of the specific needs and available management options in each forest management unit.

24. New information and changing values will warrant continual reassessment of higher level, management unit level, and stand level objectives.  Tomorrow’s choices may be different from today’s, necessitating adaptive management.

25. [image: image7.wmf]The selection of incremental silviculture treatments, treatment regimes, priorities and investments is a matter of professional judgment involving consideration of, among other things:


•
these guiding principles;


•
higher level plans and objectives, including social objectives, and the achievement of balance between objectives;


•
the potential mix of benefits to be derived at all levels, from the stand to the global;


•
the best available local knowledge of treatment responses, or experience elsewhere if local knowledge is insufficient;


•
investment requirements and potential economic consequences, including the practical and theoretical limits to available analysis tools;


•
risks and uncertainties; and


•
in the absence of complete and reliable information, those choices constituting common sense and best professional judgment.

Environmental

26. British Columbia’s forests are important locally, provincially, nationally and globally, and should be managed in this context.

27. British Columbia’s integrated resource management forests are a renewable resource and can be maintained as such only by using practices which ensure long-term ecosystem health.

28. British Columbia has a unique richness of biological diversity which warrants care and preservation, including maintaining all stages of successional forest across the landscape.

Socio-economic

29. [image: image8.wmf]Each generation of British Columbians becomes the steward of the province’s forest resources and has a moral obligation to preserve this heritage for future generations by restoration of historical degradation and by passing on forest resources undiminished or enhanced in growing potential, yield and value.

30. A healthy environment and a healthy economy are essential to the social, cultural, material, physical and spiritual well-being of British Columbians.

31. Aboriginal culture and rights must be respected.

32. [image: image9.wmf]Communities, interest groups and individuals have the right to access information, to be involved in forest planning, and to monitor performance.

33. Community stability and well-paying jobs (capable of supporting families) are stated social objectives of government, to be supported through investment in the forest and in jobs by means of undertaking incremental silviculture activities.

34. [image: image10.wmf]A balanced portfolio of regeneration, stand tending, and forest health activities is necessary to maintain a diversified, stable base of contractors with high levels of expertise.

35. Incremental silviculture expenditures must be fiscally responsible and the most economically efficient possible, within the context of social or other non-quantifiable objectives as may be established by government.

The Role of Incremental Silviculture

36. Incremental silviculture has a valid and important role in:

· adding growth, yield and value to the timber resource;

· contributing to the long term sustainability of the timber resource;

· assisting in a smooth transition from primary to secondary forests;

· ensuring long-term ecosystem health, including that of the global ecosystem;

· strengthening the health of forests;

· restoring forests that have been degraded;

· managing stand and forest level biodiversity;

· managing habitat for a wide range of flora and fauna;

· managing watersheds and riparian areas for water quantity and quality;

· enhancing the inherent beauty of forests;

· enhancing the productive capacity of forests for other commercial uses in addition to the timber resource;

· providing stable, well-paying jobs; and

· assisting in stabilizing communities.

1.12.3 FRBC Strategic Plan 1999 – 2003

FRBC’s Strategic Plan 1999 – 2003 lists seven strategic objectives.  The first objective, sustainable harvest, is relevant to incremental silviculture activities.
  FRBC’s objectives and targets appear complementary to the Ministry’s incremental silviculture strategy.  Key statements are quoted below.

Strategic Objective:

Sustainable Harvest – Forest Renewal BC will invest in the production of faster-growing, higher-quality stands of second-growth timber on lands available for timber production.

Key Target

Over the next five years, …. increase the timber available for potential future harvest by 25 million cubic metres.

Performance Measures:

· The economic value of timber on all enhanced forestry treatment areas will be increased by between 5 per cent and 30 per cent.

· 25,000 hectares will be added back to the commercial forest base through surveys and planting.

· 125,000 hectares of previously planted land will be brought to free-to-grow status.

· Silviculture investment decisions will be guided by forest-level stewardship plans in 100 per cent of management units.

1.12.4 Regional Incremental Silviculture Strategies

At the time this report was written there were no regional incremental silviculture strategies.  The development of regional strategies will be facilitated by the addition of a regional component to the provincial strategy.

1.12.5 Management Unit Incremental Silviculture Strategies

Management unit silviculture strategies are well in hand but many are crude first approximations based on the Type I workshop-based strategy process.  It is expected that data and methodology will improve over time and that eventually all management units will be on a five year cycle for Type II analysis-based strategies.

1.12.6 Provincial Overview Analysis

A key missing element in the planning process is a provincial overview analysis.  This analysis would review forest region strategies (or management unit strategies), the most recent forest region RMP (or management unit RMP’s), the provincial incremental silviculture strategy and FRBC’s 5 year plan.  Socio-economic factors, such as regional equity and efficiency of investments according to the relative growing capacities and manufacturing and marketing considerations could be assessed as well.

A provincial overview analysis would serve many purposes.  Firstly, it would enable confirmation or amendment of the provincial incremental silviculture strategy, particularly the provincial timber targets set in the strategy.  Secondly, it would enable the addition of both regional and program components to the provincial strategy.  These components would indicate objectives and priorities by major incremental silviculture program by forest region, together with high-level regional targets.  Thirdly, assessing matters of regional equity and of the economic efficiency of potential regional allocations would provide insights for the FRBC board of directors and be of assistance to the board in making regional allocations or in preparing guidelines for such allocations.
  Such insights cannot come from the RMP planning process alone.  Finally, the overview analysis (or an amended provincial strategy) would be essential background to Treasury Board submissions, the government’s strategic plan required under the Budget Transparency and Accountability Act, and to MoF, MoELP and FRBC three-year performance plans required under that act.

1.12.7 The ‘Targets’ Project

The following is an abridged quote from an internal Ministry of Forests’ document describing its ‘Targets’ project.

In the most general terms, a target is a specific end that is described numerically, which it is hoped will be reached by an effort.  Various stakeholders – primarily industry – have, for several years proposed resource targets as a tool to support various social and economic objectives.  Consequently, the MoF established an inter-divisional team to do some preliminary investigation into existing and potential uses for targets.  The team recognized that stakeholder feedback, case studies and further research would be required before proceeding.  This research was initiated in the summer of 1999.  Based on these consultations, the team concluded that resource targets should be established on an area basis.  For timber, a target should be expressed in area and not volume or AAC.

The ministry continues to refine policy regarding resource targets.  The work is continuing on three fronts: provincial policy on targets in land use planning; provincial policy on timber targets in forest investment planning (ie. enhanced forestry, FRBC resource management planning); and development of specific pilots where the preliminary feedback indicates that targets could be applied, in order to “test” the emerging policy.

At this point, the targets project does not appear to have any implications for the development of an RMP allocation system.

1.12.8 Conclusions

The ultimate purpose of a budgetary allocation system is to optimally marshal available financial resources towards attaining the objectives and strategies stated in the MOF’s interim provincial incremental silviculture strategy and in FRBC’s 1999-2003 strategic plan, in a manner that is also within their stated guiding principles.

37. A provincial overview analysis is an essential missing step.

38. At the time of this report, there were no regional incremental silviculture strategies.

39. Program and regional allocations must be determined through the planning process, not the programming or budgeting process.  This is needed in order to be timely in the programming/budgeting process.  Such allocations should be stable over a number of years and should only require annual update when major events warrant.

FRBC’s and the MoF’s strategic planning processes may be replaced by the requirement for a government strategic plan and 3-year performance plans required under new legislation.

To ensure success in meeting the Incremental Silviculture Strategy goals, targets and principles, an allocation system must show:

40. outcomes in short, mid and long term time periods;

41. forest level outcomes over time;

42. job inputs and outcomes;

a view of the proposed portfolio of activities (i.e., spacing, fertilizing, etc.) to allow monitoring of how well the principle of maintaining a diversified contractor base is being met.

FRBC’s stated performance measures are a top-down aspect to an allocation method.  To ensure success in meeting FRBC’s stated targets and performance mechanisms:

43. the planning linkages between the inputs ($ by activity) and the outcomes must be clearly demonstrated;

44. an allocation system must disaggregate the key target of the production of 25 million m3 of new wood to


•
programs or activities – likely the tree improvement and fertilization programs, 


•
regions,
 and


•
from regions to management units;

45. an allocation system must disaggregate the key targets of the reforestation of 25 000 ha’s of land and the maintenance of plantations on 125 000 ha’s of land


•
from the province to regions, and


•
from regions to management units;

project approval mechanisms must include a forecast expected stand quality improvement for every treated stand and assessment of its contribution towards the key target of 5-30% improvement in stand quality.
,

1.13 The Programming Context - Resource Management Plans

In order to translate strategies into programs, particularly FRBC-funded programs, the Ministry has developed a methodology which culminates in a document called the Resource Management Plan (RMP). The RMP constitutes the “programming” component of a PPBS.

1.13.1 Purpose of an RMP

The following quote from Ministry of Forests’ documentation describes the purpose of an RMP.

The Resource Management Plan is a tool that provides resource agencies, as well as any potential funding sources, with prioritzed resource management needs that will support budget planning and allocation processes.

The purpose of the RMP is to:

1. Identify MoF and MELP management resource objectives and priorities;

2. Recommend investment opportunities in support of FRBC’s strategic objectives eligible for investment funding;

3. Identify funding requirements for ministries’ other objectives and resource needs (i.e. include eligible activities under all components);

4. Assist in the ministries budget planning and allocation process by providing:

-background documentation to FRBC and Treasury Board submissions;

-better understanding of where branch and region resources should be focused;

5. Enable the tracking of:

-funded and completed resource activities to support strategy driven performance targets;

-resource activities which have not been funded to identify associated ramifications; and

6. Provide information on various criteria and indicators towards achieving sustainable forest management (i.e. certification).

1.13.2 2000/01 Regional Sustainable Harvest RMP’s

The RMP system is evolving, having improved considerably over its relatively short existence.  The existing (2001/02) RMP process and spreadsheet continue the trend of improvement, although are lacking in guidance for building regional RMP’s from management unit RMP’s and are silent on provincial program allocations and priorities (and hence the need for this project).

Appendix C, page 66, contains a review of available regional, district and management unit 2000/01 RMP’s.  The conclusions of this review are copied into the “Conclusions” section below.

1.13.3 Sustainable Harvest RMP Guidelines for 2001/02

The Ministry of Forests, in cooperation with the Ministry of Environment, Lands and Parks and Forest Renewal BC, has prepared a set of guidelines for the preparation of sustainable harvest RMP’s for fiscal year 2001/02.  The intent of the guidelines is to facilitate “incremental improvement on the RMPs completed for the 2000/2001 fiscal year.”

[Documentation of review to be completed.]

1.13.4 Conclusions

In order to enable connection to objectives, targets and outcomes, the RMP process needs to select priorities on the basis of strategies rather than activities.  With each strategy comes a program of activities (outputs) and a defined outcome.

Regional RMP’s

46. 
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Although some RMP’s were clear on the distinction between an RMP and FRBC investment plans, many were a blend of both.

47. Regional targets of X m3 of increased timber supply and of Y% stand value improvement appear to have been issued by FRBC, but there was little acknowledgement of these in regional RMP’s.  Only the Vancouver Region RMP had a statement as to how the various program levels would contribute to these targets.

48. Only the Vancouver region had documentation posted on the Ministry RMP web-site indicating priorities between management units.

49. Multi-district TSA’s or TFL’s exist in Prince George, Cariboo, Kamloops, and Vancouver regions. All except Cariboo Region indicated a need to identify district programs.

50. Ranking across sustainable harvest programs was evident in several regions.  This may not compatible with the FRBC Board budget process if budgets are approved at the program level and is likely a cause of frustration when the information appears ignored.  Ranking between programs is more appropriate during the strategic planning phase.  Limits on this practice may be required to ensure provincial strategies are not lost.

51. AAC is often used as a basis for funding allocation when there is no other clearly superior criterion.

52. Historic allocations reflect the composite trade-offs of policy, bias, need, ability and willingness to deliver and should not be disregarded.  Change should be made incrementally as planning and resource information improves.

Management Unit RMP’s
53. No available district or management unit-level RMP’s documented a direct connection between inputs and outcomes, other than short term job outcomes in the Kamloops Region.  Only the Vancouver Region RMP documented expected timber supply outcomes at the regional level.

54. There is a reluctance in Prince George Region to commence backlog NSR reforestation because this initiates long-lasting legal obligations on a district manager, with the DM having no control over future funding or operations.

55. Priority ratings for RMP purposes were on either a 1 to 3 or a 1 to 9 scale.  Legal backlog obligations, ensuring treated backlog areas achieve free growing and surveys consistently ranked as top priorities across all RMP’s.

Although not readily apparent from RMP documentation, from the consultant’s own experience the anticipated disappearance of a biological window (for example, repression spacing) and whether or not a timber supply issue is structural (for example, an unbalanced age class distribution) or policy-based can also be significant factors in ranking strategy priorities.



1.14 The Budgeting Context

1.14.1 FRBC Allocation Methodologies

Previous Allocation Methodologies

A review of FRBC annual reports, program delivery handbooks and business plans (Appendix D) indicates an ongoing evolution in the methodology for delivery (and hence allocation) of its incremental silviculture programs.  To simply get work performed in its initial year, 1994, funding was on a project basis.  A substantial proportion of the project work in the first year was delivered by the Ministry of Forests.

Beginning in 1995, the emphasis shifted to obtaining greater delivery through FRBC’s “partners,” the forest industry in particular.  The delivery model moved to a ‘proposal’ basis, but proposals were still for ‘projects’, i.e., annual projects.  To facilitate the submission of proposals, FRBC issued a series of Handbooks in advance of each fiscal year, starting with the first handbook issued in February, 1995 for the 1995/96 fiscal year and ending with the last one issued for the 1997/98 fiscal year.  Each handbook also included the basis on which proposals would be rated and ranked.  No handbooks have been issued after 1997/98, because declining FRBC budgets and multi-year agreements have resulted in more or less fully committed funds since then.

Current (2000/01) Allocation Methodology

FRBC does not currently employ a formal allocation model or system.  Rather, corporate commitments to “regional equity” and “funding principles” are stated in its business plan, and funding allocations are made by its staff based on these guidelines and input through the resource management plan (RMP) process which has largely replaced the proposal process.

FRBC’s funding principles are:

1. Funds will be invested in business areas and activities based on their potential contribution to achieving the corporation’s strategic objectives, and on their cost.  All other considerations are secondary.

2. The corporation encourages partnership and will strive to maintain the proportion of investments managed through partnership arrangements.

3. The investment planning process will be open and transparent.  Forest Renewal BC’s stakeholders will receive prior notice of the details and timetable of the investment planning process, and of their opportunities for input into that process.

4. The planning process will produce investment strategies for each strategic objective and business-area program.  Each program investment must demonstrate good potential for return on investment and value-for-dollar.

5. The total amount of short-term employment to be created through investment will be proportional to that created in previous years.

FRBC’s Approach to Regional Equity

The concept of equity is discussed on page 9.  Following is a description of how FRBC has addressed this issue in practice.

On page 9 it was noted that Forest Renewal BC (FRBC) is required by law to “…plan and implement a regionally equitable program of expenditures…” and that regional equitability is undefined in the legislation.  When the principle of regional equity was introduced to the Forest Renewal Act as an amendment in 1994, the Minister of Forests stated, “Too often the wealth from our forests has flowed out of the regions and away from the forest communities it comes from. … The overall investment portfolio will be designed so there is a relation between the money coming from the regions, and the money that goes back to them.”

In its first business plan (1995/96), FRBC adopted the ‘regional’ aspect of ‘regional equity’ as “the same regions as those employed by the Ministry of Forests.”  FRBC also defined there to be two “…types of equity concerns – equity based on contribution to revenue and equity in achieving overall Forest Renewal Plan objectives.”

FRBC has continued to hold this view, stating in its 2000/01 business plan,  “Forest Renewal BC will allocate investments based on strategic priorities and opportunities for investment, in a manner that equitably addresses the needs of communities in each region of the province."

The Auditor General’s audit report further describes FRBC’s view of regional equity:

In striving for regional equity, the board does not simply ensure that each region receives the same proportion in funding as it provides to the Crown in revenues. Rather, it determines regional equity by considering the following 10 factors:

1. revenue contributed by the region;

2. ecological restoration needs;

3. employment needs;

4. value of the forest resource;

5. contribution to sustainability;

6. contribution to the future vision of the forest;

7. contribution to economic diversification within the forest sector;

8. proportionate population of First Nations within the region;

9. pressure exerted on the region by changes to its AAC; and

10. investment productivity of the region.

The Auditor General, however, did not find any evidence that explained how regional allocations met these 10 factors.  Rather, “Regional allocations were based on management representations of historical spending patterns and existing opportunities.”

Estimated FRBC Income by Region

Between business plans, handbooks, and annual reports FRBC has only once reported regional income.  The 1995/96 Business Plan contains a graphic comparing proportional five year regional historical stumpage and royalty contributions with 1994/95 FRBC total regional expenditures.  These figures are duplicated in Table 2 below.  It shows a general balance between proportions of regional expenditure and income, with the exception of Prince George and Nelson Region.  There could have been any number of reasons for this, including “ability to deliver.”  It’s also worth noting that FRBC’s 1994/95 expenditures totalled $37.2 million verses an income of $454.9 million.

Table 2.  Comparison of 1994/95 FRBC Expenditures to Historical Stumpage Revenue

Forest Region
FRBC 1994/95 Expenditure (%)
Five Year Historical Stumpage and Royalty Contribution (%)





Cariboo
12
10

Kamloops
13
11

Nelson
16
6

Prince George
13
27

Prince Rupert
13
11

Vancouver
33
35

Total
100
100

Source:  Forest Renewal BC Business Plan 1995/96, page 29.

Forest Renewal BC’s revenue is determined as a proportion of provincial stumpage revenue as specified by section 11 of the Forest Renewal Act.  Calculation of FRBC’s revenue is complex, and the methodology employed does not enable the direct determination of regional contributions.  However, the methodology does allow for the separation of coast and interior contributions.  Coast contributions have been fairly consistent, averaging 26% of the total in the three fiscal years 96/97 to 98/99.

The coast consists of the entire Vancouver Forest Region plus the North Coast Forest District of the Prince Rupert Forest Region.  Because the North Coast FD is a relatively small proportion of the entire coast,
 a rough estimate of the Vancouver Region’s contribution to FRBC revenues over these years can be said to be in the order of 25% of the total.  This compares reasonably well with Vancouver Region’s proportion of total stumpage revenue (Table 3).  In contrast, FRBC’s total annual expenditures over the same period in its Pacific Region, which is identical to the MoF’s Vancouver Region, have averaged 39% of total annual expenditures (Table 4).  Land-based program expenditures in the Pacific region are closer to the contribution rate, however, averaging 33% of total expenditures over 2 years.

The continued disparities between proportion of stumpage revenue and FRBC expenditures appear to indicate that Nelson and Vancouver Regions have a disproportionately large share of expenditures in relation to their revenue contributions, while Prince George Region receives a substantially lower share of expenditures.  It should be noted, however, that the relationship between volume harvested and stumpage revenue can fluctuate from year to year depending upon factors such as lumber and pulp market conditions, location of harvesting (difficult vs easy terrain, distance to manufacturing facility), proportion of small business wood sold, and point in the cut control cycle.

Table 3.  Proportions of Stumpage and Small Business Revenue and Volume Billed by Forest Region

Forest Region
Stumpage and SB Revenue1

Volume Billed2
%
AAC3


96/97
($ mil)
97/98
($ mil)
Total
($ mil)
% of Gr. Tot.

96/97
(m3 mil)
97/98
(m3 mil)
Total
(m3 mil)
% of Gr. Tot.













Cariboo
241.6
219.1
460.7
13

9.0
8.3
17.3
12
11

Kamloops
226.6
222.7
449.3
13

8.8
8.5
17.3
12
12

Nelson
108.8
93.0
201.8
6

6.4
6.3
12.7
9
8

Prince George
554.1
581.3
1135.4
32

18.4
17.7
36.1
25
27

Prince Rupert
202.2
197.2
399.4
11

8.5
8.0
16.5
11
13

Vancouver
480.8
438.7
919.5
26

23.0
21.8
44.8
31
29

Grand Total4
1814.1
1752
3566.1
101

74.1
70.6
144.7
100
100

1Source:  Table 2, MoF annual reports.  The annual report for 98/99 was not published at the time of writing.  Revenue includes stumpage from major and woodlot licences and Small Business Forest Enterprise Program and is before amounts are transferred to Forest Renewal BC.

2Source: Table C2c, MoF annual reports.  Includes harvesting on Crown, private and federal land, and First Nations reserves as well as billings for waste and firmwood rejects.

3Source: Table C2g, MoF 1997/98 annual report.

4Totals may not add due to rounding.

Table 4.  FRBC Expenditures by Forest Region vs. MoF Stumpage Revenue

Forest Region
FRBC - All Programs

FRBC - Land Based Programs
% Stump-age Revenue


97/98
($ mil)
98/99
($ mil)
Total
($ mil)
% of Gr. Tot.

97/98
($ mil)
98/99
($ mil)
Total
($ mil)
% of Gr. Tot.














Cariboo
51.4
40.9
92.3
10

45.3
36.2
81.5
11
13

Kamloops
60.3
47.9
108.2
12

55.5
42.9
98.4
14
13

Nelson
46.9
38.8
85.7
10

40.1
31.3
71.4
10
6

Prince George
85.6
72.1
157.7
18

77.4
66.7
144.1
20
32

Prince Rupert
57.9
39.0
96.9
11

51.4
34.5
85.9
12
11

Vancouver
175.2
168.8
344
39

130.8
109.8
240.6
33
26

Grand Total
477.3
407.5
884.8
100

400.5
321.4
721.9
100
101

Sources:  FRBC expenditures - Table 1 of FRBC annual reports.  % stumpage revenue - Table 3, page 37
It is not within the scope of this project, nor is it necessary to determine if any regional disparity between revenues and expenditures is justified.  The conclusion, however, is that while disproportionate allocations could potentially be justified on the basis of need (including “opportunity”) or economic efficiency, a ‘fairness’ check would nonetheless seem appropriate.

1.14.2 Allocation Methodologies of Other Programs

FRDA

Canada and British Columbia entered into two Forest Resource Development Agreements (FRDA I and FRDA II) from 1985 to 1996, having a total expenditure of $500 million.
  Each agreement specified a schedule of expenditures by program and sub-program, thereby dictating an initial allocation.  Although the agreements themselves did not specify annual budgets, these were also agreed to between the two governments.
  Each agreement also stated the expected accomplishments within each sub-program.  For the silviculture activities, these were hectares to be treated which were then adopted as operational goals.

The allocation of FRDA goals and budgets to forest regions was administered through a joint federal-provincial management committee, whose structure and authority was specified in each agreement.  To assist the allocation process for intensive forest management activities, an allocation model was constructed by the provincial Ministry of Forests early in FRDA I.
  This model determined regional proportions for each intensive silviculture activity.  Once regional proportions for each activity were determined and agreed to, it became a relatively simple matter to apply the proportions to the FRDA-specified annual budgets to derive regional budget allocations.  Regional silviculture activity goals were then calculated by dividing the regional budget by the historic regional unit cost for each activity.  Although not part of the allocation process per se, per hectare expenditure limits by region were also set by the management committee.  This helped ensure the goals specified in the agreements would in fact be accomplished.

FRDA II continued funding under subprogram 1.1 Operational Activities for the incremental silviculture activities of juvenile spacing, fertilization and pruning.  In the first few years of FRDA II, the inter-regional allocation system for these activities consisted of a revised version of the earlier FRDA I system.

In FRDA I, a separate calculation of proportions was prepared for each fiscal year by incremental silviculture activity.  This was necessary to allow for inclusion of regional goal requests by year.  Otherwise, all other factors were held constant across all fiscal years.  The regional goal request was dropped from the FRDA II system, and so calculations by year were not required.

Following are brief summaries of the key elements of each version of the allocation model for the juvenile spacing activity for each FRDA.
  Although separate calculations were undertaken for each intensive silviculture activity, they were largely similar in nature.  The allocation factors in Table 5 were applied against the available data for each to obtain weighted numbers, and resulted in the regional proportions for juvenile spacing shown in Table 6 below.

Table 5.  FRDA I and II Juvenile Spacing Allocation Factors

Factor
FRDA I

FRDA II



Weight
Sub-factors
Weight
Sub-factors

FALLDOWN The difference between the current AAC and the long run sustained yield
30
Five falldown sub-factors were used:

1. timing of falldown between regions (weight – 7);

2. timing within a region (5);

3. extent of falldown (7);

4. duration of falldown (6); and, 

5. % regional falldown to provincial falldown (5).
14
Two falldown sub-factors were used:

1. regional falldown - difference between the current AAC and the long run sustained yield (weight – 10);

2. treatment effect on falldown – percentage of total area treated (4).

PAST PROGRAMS
Indicates a region’s ability to deliver
5
Only one sub-factor:

1. percentage of total area treated over the previous five year period.

This factor was deleted.

REGIONAL GOALS/ NEEDS
(The only variable factor between activities, and between years in FRDA I.)
16
Four equally-weighted sub-factors were provided for:

1. potential treatable area;

2. regional goals as submitted by regions, (only factor that had data);

3. status of stand level inventory; and

4. stand level surveys.
42
Five sub-factors were provided for (all factors had data):

1. total potential treatable area (11);

2. regional goals 1991-1995 (based on FRDA I accomplishments) (10);

3. treatment impact – volume gain m3/ha (7)

4. treatment impact – value gain $/m3/ha (7); and

5. average regional logging costs and silviculture treatment costs/ha (7).

POPULATION DEPENDENCY ON THE FOREST INDUSTRY
18
Six equally-weighted sub-factors were used:

1. regional unemployment over the past 5 years;

2. regional % of labour force in forest industry;

3. annual mill production;

4. inverse % of annual mill production to capacity;

5. inverse of regional economic growth; and

6. percentage of regional economy based on the forest industry.
21
Five sub-factors were used (mill over-capacity dropped):

1. regional unemployment over the past 5 years (4);

2. regional % of labour force in forest industry (5);

3. annual mill production (3);

4. inverse of regional economic growth (2); and

5. percentage of regional economy based on the forest industry (7).

ENDOWMENT RATIOS
8
Four equally-weighted sub-factors were used:

1. the ratio of regional to provincial AAC;

2. the ratio of regional to provincial LRSY;

3. the ratio of regional to provincial net land base; and

4. site productivity.
22
Four sub-factors were used:

1. the ratio of regional to provincial AAC (5);

2. the ratio of regional to provincial LRSY (4);

3. the ratio of regional to provincial net land base (5); and

4. site productivity (8).

OTHER
3
Three equally-weighted sub-factors were used:

1. federally funded projects that include training programs;

2. MoF regional and district staff infrastructure; and

3. an equilization factor which was the inverse of the backlog NSR program.

The last factor was the only one having data.  It’s purpose was to help ensure a “fair share” between regions.

This factor was deleted.

BACKLOG RECIPROCAL
(Balances programs)


20
Only one sub-factor:

1. percentage of total area treated over the previous five year period.

TOTAL
80

119


Table 6.  FRDA I & II Allocation Model Juvenile Spacing Regional Proportions

Forest Region

FRDA I

FRDA II
Adopted


1987/88
1988/89
1989/90
All years
All years, both FRDA’s

Cariboo
0.16
0.16
0.16
0.12
0.10

Kamloops
0.16
0.15
0.15
0.10
0.10

Nelson
0.16
0.16
0.16
0.10
0.10

Prince George
0.17
0.17
0.17
0.10
0.10

Prince Rupert
0.16
0.17
0.17
0.10
0.10

Vancouver
0.19
0.19
0.19
0.48
0.50

Total*
1.00
1.00
1.00
1.00
1.00

*Numbers may not actually add to 1.00 due to rounding.

Both the FRDA I calculated juvenile spacing and fertilization regional proportions did not come near the proportions of the then-current allocation year, 1986/87.  The ultimate decision, therefore, was to allocate 50% of annual funds for these activities to the Vancouver Forest Region and to equally divide the remaining 50% amongst the other five regions (i.e., 10% each).

The FRDA I final evaluation reported, “…Ministry of Forests personnel at all levels expressed satisfaction with this planning and budgeting process.”
  Specifically with respect to the intensive forest management program, the evaluation found “…this process for regional allocation of intensive forest management resources was generally appropriate.  In future the process could be improved by the introduction and application of criteria to support the priorization of individual projects within districts.”
  Here, the evaluators were referring to earlier commentary on the need for economic evaluation and the establishment of regional priorities for individual projects.

The FRDA II allocation (Table 6, above) was much closer to historic allocations, but this risks the suspicion that the model’s choice of factors and weights could have made with this end result in mind.

The FRDA II final evaluation states, “…starting in the third year of the Agreement, this allocation mechanism was abandoned in favour of annual round-table negotiation between the regions and Victoria headquarters.  Interview responses indicate that regional arguments in support of their requests employed similar elements as those used in the abandoned allocation mechanism. …. Although the interviews indicated general satisfaction with the outcomes of the regional allocations, there is a danger in round-table style negotiation of the loudest or most persuasive region getting more of the share of the funds than otherwise should be the case.”

A serious flaw exists in the allocation model’s weighting process in that the regional “data” was open-ended rather than proportional.  This negates the inter-factor weights.  To illustrate, in the FRDA II allocation model the “reciprocal proportion of backlog” factor had a weighting of 20 out of 119 total, or 17% of the total.  However, Vancouver Region’s weighted-score for reciprocal backlog was 1709 out of a grand total score over all factors for all regions of 5283.  This is 32% of the grand total, almost double the weighting given to the entire reciprocal backlog factor.

SMFRA

The Canada-British Columbia South Moresby Agreement established the South Moresby Forest Replacement Account (SMFRA) in 1988.  Under the agreement, both governments each contributed $12 million to the account.  The purpose of the account is “…to offset some of the negative economic impact resulting from the creation of the South Moresby National Park established in that same year.”
  Originally due to expire in 1996, the account was extended to March 31, 2000.

Although the SMFRA applies solely to the BC coast, and therefore is not a ‘provincial’ allocation, the similarities to a provincial allocation are sufficient to warrant inclusion here.

Like the FRDA’s, the South Moresby Agreement provided for the management and administration of the account by a joint federal-provincial management committee.  The agreement requires that at least 50% of the expenditures for “enhanced forest management projects” be in the Queen Charlotte Islands.  The agreement does not define what constitutes an enhanced forest management project other than that it must be incremental to the ongoing forestry projects of Canada and B.C.  The 1997-2000 SMFRA strategic plan, approved by the SMFRA management committee, specifies that forest management enhancement projects include, among other things, the operational silviculture activities of surveys, juvenile spacing, fertilization, pest management and pruning.

No formal allocation system was used to determine SMFRA projects.  Rather, the SMFRA strategic plan states, “The combination of silviculture and forest health activities undertaken will be consistent with the direction set by the Queen Charlotte Islands Forest District silviculture strategy for enhanced forest management projects.”  This statement was not followed up upon in the SMFRA final evaluation but it appears from the evaluation that a district silviculture plan had not existed.  Further, although not so stated in the evaluation, it appears that the lack of a plan may at least partially has contributed to dissension amongst the forestry community as to the value of some of the silviculture activities funded by the account.

SMFRA documents indicate that budget allocations were made through management committee deliberations and that management committee decisions were based on, among other things, considerations of cost, opportunity, employment generated, and staff advice.  Gradually, there was a move towards more local, non-government input to the process.

1.14.3 Proposed Forest Policy Review Allocation Methodology

In July, 1999 the Minister of Forests instructed the Jobs and Timber Accord Advocate, Mr. Garry Wouters, to review provincial forest policy.  In his report, Shaping Our Future, submitted March 2000, Mr Wouters proposed a $100 million annual silviculture fund to be administered through FRBC.  He outlines the fund as follows.

The fund should have defined program objectives and clearly identified performance indicators (see FRBC document entitled The Incremental Silvicultural Strategy for British Columbia).

The fund should be allocated to participating licence holders as follows:

i. A basic amount calculated on the licensee’s AAC; and

ii. An additional amount that takes into account regional resource needs and opportunities and provides incentives for companies to undertake additional enhanced silviculture work if they offer to share costs with FRBC.

These funds are contingent on the following:

i. Licence holders would develop a multi-year Silviculture Plan consistent with program objectives and would consult with the community on their plan and defined performance indicators.

ii. The Regional Director, Forest Renewal BC would approve the plan based on its overall consistency with program objectives and acceptable performance indicators.

iii. The licensee would submit annual financial and performance accountability audits to the Regional Director, Forest Renewal BC for review and approval.

While the establishment and administration of a fund is beyond the terms of reference of this project, the proposed allocation method is of interest.  The principles underlying the proposed allocation are:

56. as a first priority, an ‘equitable’ distribution by establishing a basic amount to which every licensee is entitled based on share of allowable annual cut (AAC); followed by

consideration of regional resource needs and opportunities as well as an incentive aspect for companies to undertake additional enhanced silviculture work (these two, needs vs incentives, are not separated in terms of priority).

The proposed allocation methodology is similar to that found by the Auditor General to be in use in 1998/99, but quite different from the current FRBC methodology based on need and from the Auditor General’s recommended approach.  The Wouters methodology is similar in some respects to the Nelson Region allocation methodology (see “Nelson (Kootenay-Boundary) RMP,” page 69) where each management unit was given a percentage of the prior year’s funding with the remainder allocated on the basis of need and opportunity.

1.14.4 FRBC Multi-year Agreements

A substantial portion of FRBC funding is already contractually committed in multi-year agreements.  FRBC’s latest annual report (1998/99) notes this commitment for fiscal year 2000/01 to be $157.5 million.
  The next two fiscal years have similar commitment levels.  The commitments all but disappear by 2003/04, but may have been extended since the annual report.

The agreements are licensee-specific as opposed to management-unit specific.  While they may specify activities to be undertaken, this is considered negotiable by FRBC.

Existing multi-year agreements are a substantial over-riding factor on any adopted allocation methodology.  This aspect of the delivery system needs review as it appears to conflict with allocation on the basis of need and opportunity.

1.14.5 Conclusions

Past FRBC Allocation Mechanisms

In FRBC’s early years funding was not limiting so ‘ability to deliver’ was a major factor.  More recently, funding has been the limiting factor, leading to more emphasis on strategic objectives and ‘need.’

The 2000/01 FRBC strategic plan is emphatic in that its first funding principle is to invest in business areas and activities based on their potential contribution to achieving the corporations strategic objectives and on their cost, and that all other considerations are secondary.  This sets out a much clearer direction within a strategic objective as to what the hierarchy of objectives is; for example, between timber supply objectives and jobs.

FRBC’s funding principles require “Each program investment must demonstrate good potential for return on investment and value for dollar.”  The return on investment criterion implies financial analysis while the value for dollar criterion implies economic analysis of potential investments.

Allocation on the sole basis of licensee AAC has historically been and continues to be viewed by licensees as an objective and transparent allocation criterion.  However, the Auditor General has expressed concern that this method does not address impending timber supply problems, and recommends allocation based on need.

FRDA Allocation Mechanisms

A number of observations can be made about the FRDA I and II allocation process and end result.

57. A lot of effort was expended to devise the methodology (a 175 page report for the FRDA I allocation model).

58. The FRDA I methodology incorporated numerous factors at relatively small weightings, which consequently had negligible effect on the result.  The more factors there are, the less influence each will have.

59. The resultant adopted regional proportions in FRDA I was a “smoothed” set of percentages, which further suggests low-weight factors may be irrelevant.

60. The adopted FRDA I “smoothed” proportions reflected the outcome of the allocation model in that the model indicated there was little cause for difference in allocations between the regions (except for Vancouver, see next item).

61. It could be speculated that either the allocation model was deficient in ensuring regional equity (or in recognizing “ability to deliver”) or that, if the model was valid, then the FRDA I result proved too radical a shift from the existing status quo.  Either way, the resultant decision to allocate 50% of the funding to Vancouver indicates the status quo and/or regional equity is an important element in any allocation.

62. Although the model employs “data,” the relative weightings between the factors is subjective, thereby making the final result also subjective.

63. A serious flaw exists in the weighting process in that regional “data” was open-ended rather than proportional.  This negates the inter-factor weights.

A mechanical allocation process or model is useful background information, but is unlikely in itself to provide a final answer.  An allocation process is likely to incorporate both processes of analysis and negotiation.

South Moresby Forest Replacement Account

Although the annual SMFRA budgets pale in comparison to FRBC’s, the brief review of SMFRA indicates the value of strategic planning and local, non-government input to the overall process.  These in turn should lead to more focussed budget allocations and wider consensus on the desired outcomes.

Forest Policy Review

The Forest Policy Review report supports the need for multi-year plans that are consistent with objectives and for community consultation.

Multi-year Agreements

Plans and programs are operationalized through multi-year, annual and goal agreements.  There appears to be a risk of disconnecting from strategies and outcomes at this stage, particularly in instances where these agreements span multiple management units.

1.15 The Social Context

1.15.1 Jobs and Community Stability

The provincial government, through the Jobs and Timber Accord has set an objective of increasing the number of jobs within the forest sector.  Indeed, the first line of the news release announcing the creation of FRBC placed a major emphasis on jobs – “A major, long-term plan to renew B.C.’s forests, safeguard thousands of forest dependent jobs and get more value and jobs from each tree harvested, was announced today by Premier Mike Harcourt.”

Short-term jobs and job training were heavily emphasized in  FRBC’s early years.  For example, the 1995 Handbook states, “Retraining and reemployment of workers who may be displaced by land use decisions is one primary objective of Forest Renewal BC programs and may form a significant part of a proposal.”

FRBC has come under criticism from the Auditor General, however, for choosing jobs over all other objectives in its funding allocation decisions within the land-based programs funding envelope.

Creating direct jobs is an output benefit of the land-based activities funded by Forest Renewal BC, and we believe that it should not be the main driver of the corporation’s investment decisions. Rather, the corporation should make investment decisions based on a clear understanding of all of the costs and benefits expected, including the downstream jobs that are an outcome of many of these land-based activities. We concluded that, in planning for its land-based program investments for 1998/99, the corporation placed too much emphasis on creating short-term jobs, when its strategic objective is to “create and maintain sustainable forest jobs.

The Ministry of Forests’ incremental silviculture strategy states community stability as one of government’s primary goals.  Frequent references are made in government literature and news releases to “family-supporting” jobs; which imply a wage level somewhat above minimum wage.

The silviculture industry best contributes to community stability when there are complementary occupations available.  A 1997 study of the entire silviculture industry, including basic silviculture activities, found “On average [silviculture workers] worked six months per year in silviculture. … Seventy-two percent of the respondents reported that they were not getting the amount and type of work wanted each year. … Fifty-four percent of the workers interviewed stated they held other jobs during the year …. The most common jobs held during the off-season by the respondents to our survey included logging, ski operations (teaching, ski patrol, miscellaneous), and construction (road building and residential).”

Interestingly, this same study shows that the workforce of companies that did not engage in planting activities (in other words practised only incremental silviculture activities) was:

· virtually 100% BC resident (vs 75% for those that also did planting as well as other activities);

· less than 20% students (versus 42%);

· generally older (12% aged 45+ years vs 5%);

· more male-dominated (84% vs 75%); but

· had slightly less experience (22% more than 5 years experience vs 29%).

These statistics appear to indicate that incremental silviculture may have a relatively greater contribution to community stability than planting work.

The study also found that “Most workers surveyed work in only one forest region (54%), 30 percent worked in two regions and 16% worked in three or more regions during 1996.”
  This indicates a highly mobile workforce, but because the study does not correlate work sites with home communities, inferences about the ability of incremental silviculture to contribute to the stability of local communities cannot be made.  However, incremental silviculture contributes broadly to community stability outside of the lower Mainland through the generation of short term jobs associated with the activity itself as well as long term jobs from the resultant changes in the quantity and quality of future timber supplies.  This is an important contribution because there are fewer opportunities for job creation outside of the lower mainland than inside.

Lastly, the study reports that “Of the workers interviewed only 16 percent confined themselves to one activity – 19 percent take part in two or more activities with 65 percent taking part in three or more activities.  Brushing/weeding (70%), planting (67%), and spacing (65%) were the most common activities.”
  This indicates the incremental silviculture strategy principle of a balanced portfolio of activities is important to workforce stability.

1.15.2 First Nations

The project terms of reference state that an allocation system must consider First Nations participation to be a factor in an allocation process.

FRBC has made a corporate commitment that “Over the next five years, Forest Renewal BC will maintain the proportion of First Nations participation that was achieved in 1997/98 (i.e., 7 per cent of investments will be managed by First Nations and 12 per cent of the people employed through Forest Renewal BC will be aboriginal).”  Achieving this commitment is largely an operational consideration, achieved through multi-year, annual and goal agreements which are outside of the terms of reference of this project.

The Ministry of Forests’ 2000/01 Business Plan states a key initiative as being a First Nations forest strategy.
  The strategy’s description does not directly reference a role for First Nations in the delivery of incremental silviculture.  Nevertheless, a potential role could arise, making it perhaps prudent to include an indication of First Nations participation potential in an RMP allocation system.

1.15.3 Objectives Across the Allocation Hierarchy

Allocation objectives may not be constant over the planning/budgeting hierarchy.  Table 7 below shows how these might potentially change.

Table 7. Potential Allocation Objectives Across the Planning Hierarchy

PRIORITY

OBJECTIVE



Province to Regions
Region to Management Unit
Management Unit to Project

First
Fairness & Equity
Fairness & Equity
Need/Opportunity/ Efficacy

Second
Need/Opportunity/ Efficacy
Need/Opportunity/ Efficacy
Operational Criteria

Third
Employment Creation
Economic Efficiency
Economic Efficiency

Fourth
Economic Efficiency
Ability to Deliver


Fifth
Ability to Deliver
Employment Creation


From Table 7 it can be seen that a single formula or weighting process across all levels would probably not be appropriate.

1.15.4 Conclusions

Because of the mobility of the silviculture workforce, community stability is not manageable to the management unit (community) level through incremental silviculture allocations (unless projects are directed or limited to local contractors who are in turn required to hire local workers – a consideration that is beyond the scope of this project).

A balanced portfolio of silviculture activities is important to workforce stability as the majority of workers take part in three or more types of activity.

To ensure an allocation mechanism provides sufficient opportunities, First Nations eligibility in the delivery of specific activities should be noted.

A single formula across all allocation levels is likely inappropriate.

Proposed Allocation System

1.16 Summary and Discussion of the Background Research Findings

The RMP system is evolving, having improved considerably over its relatively short existence.  The existing (2001/02) RMP process and spreadsheet continue the trend of improvement, although are lacking in guidance for building regional RMP’s from management unit RMP’s and are silent on provincial program allocations and priorities (and hence the need for this project).  Wholesale changes are unwarranted and would be disruptive.  For these and other reasons a detailed weighted factorial approach similar to that used in FRDA allocations is not recommended (p 45).
  An allocation system should provide a methodological framework and guiding principles but should avoid being prescriptive.

The literature indicates an allocation/budgeting system should satisfy the purposes of control, good management and planning.  Budget control is largely the domain of Treasury Board (MoF Vote) and the FRBC Board (FRBC programs) and therefore outside the scope of this project; the exception being that specifying unit cost guidelines is a necessary allocation system control mechanism to ensure proposed outputs are realized.  With respect to good management, the ultimate purpose of an allocation system is to effectively allocate inputs (available budgets) towards achieving the desired outcomes (the goals and targets) of strategic plans, in a manner that is also within the guiding principles stated in the plans (p. 30).

With regards to the ‘planning’ purpose of an allocation system, program and regional allocations should be determined through the planning process, not the programming or budgeting process.  Such allocations can ordinarily be expected to be stable over a number of years and should only require periodic update or when major events warrant.  The planning linkages between the inputs (budget dollars) and the outcomes must be clearly demonstrated (p. 30).  A provincial overview analysis on which such allocations would be based is proposed below.  This analysis would encompass bottom-up information from management unit strategies and regional strategies (if any), as well as from the latest available RMP’s.

The background research indicates an allocation system should:

· given its subjective aspects, be approved at the highest organizational levels (p. 13);

· synchronize with the top-down program style of budgeting within government and must meet the needs of the recent Budget Transparency and Accountability Act (p. 21);

· be relatively simple and responsive (p 20);

· promote incremental rather than drastic change from the status quo (p. 32);

· allow for negotiation (p. 45);

· allow for local, non-government input to the overall process (p. 45);

· quantify forest district programs but districts should not be the basis of allocations (p. 32);

· not encourage or promote ranking across major funding envelopes or programs at the management unit level (p. 32); and

· allow for the assignment of different priorities at different planning/organizational levels (p. 49).

Regional equity is a key consideration.  To address this, an equity threshold guideline is proposed below.

Unless silviculture has the potential to relieve a short term timber supply deficit, because of silviculture workforce mobility, community stability is not an overall factor in an allocation system.  Particular communities or groups of individuals must be targeted through specific policy direction (p. 49).

There is a reluctance in Prince George Forest Region to commence backlog reforestation because this initiates long-lasting legal obligations on a district manager, with the district manager having no control over future funding or operations (p. 32).

Plans and programs are operationalized through multi-year, annual and goal agreements.  There appears to be a risk of disconnecting from strategies and outcomes at this stage, particularly in instances where these agreements span multiple management units (p. 45).

1.17 Overview of the Proposed Allocation System

As noted previously, there are three points of allocation – program, regional and management unit – for which the following allocation methodologies are proposed.

Program and regional allocations, that is, from headquarters to program and headquarters to regions are envisioned as top-down allocations, originating from the planning process.  Allocations are in the form of activity goals and outcome targets, adjusted to be commensurate with FRBC’s indicated available funding for the fiscal year being planned.  To this end, a provincial overview analysis is proposed below.

As is now the case, management unit RMP’s are built in a bottom-up fashion for every management unit in each region and are based directly on their individual incremental silviculture strategies.  To this end, an allocation spreadsheet is proposed below.

The regional RMP is the pivot point and is the primary input to the FRBC budgetary process.  At the region, management unit activities are inter-ranked so as to best meet regional targets and available funding set by the provincial allocation, while at the same time balancing other needs, such as a balanced program of activities, funding equity principles, and so on.  The allocation spreadsheet proposed below is also used to develop regional RMP’s.

1.18 Specific Characteristics of the Proposed Allocation System

The proposed allocation system has the following specific characteristics.  It will:

1. enable the disaggregation of the key FRBC target of the production of 25 million m3 of new wood to

· programs or activities – likely the tree improvement and fertilization programs,

· regions (p. 30), and

· from regions to management units;

2. enable the disaggregation of the key FRBC target of the reforestation of 25 000 ha’s of land and the maintenance of plantations on 125 000 ha’s of land

· from the province to regions, and

· from regions to management units (p. 30);

3. include a forecast expected stand quality improvement for stand treatments and an assessment of its contribution towards the key FRBC target of 5-30% improvement in stand quality (p. 30).

4. enable the disaggregation of the timber quality and quantity targets in the provincial incremental silviculture strategy to regions, to the extent possible given the indicated available funds;

5. demonstrate

· anticipated outcomes in short, mid and long term time periods (p. 30),

· forest level outcomes over time (p. 30), and 

· job inputs (silviculture jobs) and job outcomes (logging and manufacture) (p. 30); and

6. provide a view of the proposed portfolio of activities (i.e., spacing, fertilizing, etc.) to allow monitoring of how well the principle of maintaining a diversified contractor base is being met (p. 30).

Strategies or activities are ranked both within a specific management unit and between management units.  The following guidelines are proposed for consideration in the ranking process.  The final ranking choice, however, is based on all factors, including the contribution of an individual activity to meeting multiple objectives.

1. Within limits imposed by the principle of equity, programs should be focused rather than diluted so as to generate a measurable AAC impact (p. 8).

2. For outcomes that are otherwise equal, those that are more probable should be given greater weighting in an allocation system (p. 8).

3. Projects that exceed unit cost guidelines should be ranked lower (unless benefits are superior), and if exceeded the reasons are documented and approved (p.16).

4. Treatments that must be carried out soon before a biological window disappears (for example, repression spacing) should be given higher priority (p. 32).

5. Priority should be given to activities that address structural timber supply issues (for example, an unbalanced age class distribution) over those addressing policy-based issues (for example, green-up and adjacency) (p. 8).

6. In the absence of any other criteria, allocating on the basis of AAC share is an acceptable method (p. 32, 45).

After a regional ranking is complete the following checks should be made and rankings adjusted as appropriate:

1. 80% annual, 90% ten-year equity thresholds (see below) not exceeded (p. 13);

2. ability to deliver (p.16); and

3. sufficient First Nations opportunities are available (p. 49)

1.19 Proposed Equity Guideline

To ensure an equitable distribution of funds without overly complicating the matter, it is proposed that 80% annual and 90% ten-year thresholds be adopted as guidelines.  That is, as long as every region’s annual allocation is above 80% of its estimated FRBC income contribution, and its average allocation over any ten-year period is above 90%, a regional distribution will automatically be considered equitable.  (Alternatively, the 80% could be determined on an AAC pro-rata basis.)  If any region’s proposed allocation falls below the 80% or 90% thresholds, Ministry of Forests’ executives (or FRBC’s Board if the principle is extended to FRBC budgets from the RMP process) will specifically review the proposed allocation to ensure equitability.  The same 80% and 90% thresholds would apply to management unit allocations within a region.  In this case, the review would be conducted by the regional managers of the ministries.  Thus, no management unit could receive an allocation in any one year less than 64% (80% of 80%) or over any ten years less than 81% (90% of 90%) of its FRBC income contribution without a formal review at either the provincial or regional level (or both) to ensure such an allocation is equitable.  (p. 13, 45)

1.20 Proposed Provincial Overview Analysis

A provincial overview analysis is recommended as part of the planning cycle.  The analysis would largely consist of a review of forest region and management unit incremental silviculture strategies and resource management plans.  The results of the analysis could be useful in many ways. Firstly, it would enable confirmation or amendment of the provincial incremental silviculture strategy, particularly the provincial timber targets set in the strategy.  Secondly, it would enable the addition of both regional and program components to the provincial strategy.  These components would indicate objectives and priorities by major incremental silviculture program by forest region, together with high-level regional targets.  Thirdly, assessing matters of regional equity and of the economic efficiency of potential regional allocations would provide insights for the FRBC board of directors and be of assistance to the board in making regional allocations or in preparing guidelines for such allocations.
  Such insights cannot come from the RMP planning process alone.  Finally, the overview analysis (or an amended provincial strategy) would be essential background to Treasury Board submissions, the government’s strategic plan required under the Budget Transparency and Accountability Act, and to MoF, MoELP and FRBC three-year performance plans required under that act.  The RMP process is not a strategic planning process and cannot deliver on these functions.  Although the result of the overview analysis is a top-down allocation, it is very much founded in bottom-up information coming from the management unit level.

1.21 Proposed Allocation Spreadsheet

At the regional and management unit levels, a spreadsheet is proposed that will assist in determining the optimum allocation for meeting multiple objectives.  So that decision-makers can readily assess the implications of alternative allocations, the proposed spreadsheet takes a multiple accounts approach, that is, displays inputs and associated outputs and outcomes.  The outcomes are time sensitive, that is, documented as to the particular time periods in which they occur.  Eventually, financial and economic information should also be included as an ‘account.’ (p. 13, 45)  Having every project demonstrate financial and economic efficiency is not in itself efficient, however.  A global analysis should be undertaken and individual projects assigned a relative efficiency level.

A multi-sheet Excel workbook is proposed, consisting of separate sheets for each management unit and summary sheets as described below.

The proposed spreadsheet for each management unit contains under each major program of backlog/restoration, stand tending, forest health enhancement, and ‘studies’:

· a description of the source strategy, including the individual activities that are components of a strategy (for example, a strategy may be to reduce time to green-up by 5 years and 3 different activities are identified for achieving this);

· a history of the strategy, ie, when first adopted, accomplishments to date;

· the strategy’s priority within the management unit (priorities may be broken down by activity) both within each major program as well as across all programs;

· the planned annual work by activity over the next 5 years, years 6-10, and an indication as to whether it carries beyond year 10;

· the dollar and silviculture job inputs for year 1 of the activity;

· the stand-level timber quality or quantity outcome of the year 1 activity by time period (1-20, 21-50, 51-100 and 101+ years);

· the forest-level timber quality or quantity outcome of a continued program of activities by time period;

· additional decision criteria, such as: probability of outcome, legal obligation, whether the issue being addressed has a structural or policy cause, biological window, etc. and;

· space for the assignment of a regional ranking.

Instructions for the completion of each column are included with the spreadsheet as cell notes.  Ideally, timber quantity and quality outcomes are determined directly from a Type I or II silviculture strategy process.  If these are not available, instructions for rough calculation are included with the spreadsheet.  An accompanying spreadsheet contains look-up values for assigning a percentage timber quality change as an outcome of particular incremental silviculture activities.  An electronic prototype of this quality spreadsheet is included below.

The proposed regional summary sheets are:

· a regional snapshot showing total inputs, outputs and outcomes separately by program, by management unit and by forest district;

· total regional program (e.g., backlog reforestation, stand tending, forest health enhancement) by activity (e.g., for backlog reforestation – surveys, site prep, planting, brushing);

· regional program by management unit;

· management unit summary by program by activity; and

· forest district summary by program by management unit.

Each sheet summarizes the same information on the individual management unit sheets as appropriate.

A proposed spreadsheet layout is embedded with this document and may be opened by double-clicking the icon immediately below.  Making this spreadsheet functional requires the development of macros.  Also included below is a proposed premium log guide table (preliminary version) containing percent value change figures associated with one or more stand tending activities.
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The size and complexity of the spreadsheets does not permit inclusion of print-outs with the report.

1.22 Success Factors

The success of the proposed allocation system will be difficult to measure directly because RMP allocations are inputs to other budgeting processes.  A stakeholder that is unhappy with a budget allocation is likely to challenge the budget and not the RMP process that was one of a number of budget considerations.  Indeed, its conceivable that a stakeholder could use an RMP allocation as an argument for change in a budget were the two to differ.  With these factors in mind, a successful RMP allocation will be one where few informal appeals are made by stakeholders to higher levels within ministry hierarchies and none are upheld.

1.23 Next Steps

The following are needed to implement the proposed allocation system:

1. a review of the proposed allocation system by the ministries, FRBC and stakeholders;

2. approval of the allocation system by the ministries’ executives; and

3. completion of:

· the proposed provincial overview analysis of RMP’s and strategies (p. 30),

· regional silviculture strategies (p. 30),

· a financial and economic analysis framework and subsequent analyses, and

· the development of the proposed allocation spreadsheet.

Appendix A: Methods of Evaluating Efficiency

Stand Level Financial Analysis

The simplest and most direct way of measuring the relative cost-effectiveness of different stand level treatment options is to undertake stand level financial analysis.  However, several significant assumptions are required.  The first assumption, if there is insufficient empirical data, is the yield or quality response of a stand to a treatment or to a regime of treatments.  This necessitates use of a stand growth and yield model, which introduces some degree of accuracy risk.  Next, future product values must be estimated, which may or may not become reality.  Lastly, the time value of the investment must be estimated by means of a discount rate.  The debates about the choice of discount rate in the literature are voluminous, and recently tend to include the issue of intergenerational equity.  Most of the risks introduced by assumptions, however, can be at least partially evaluated by means of sensitivity analysis or by analyzing within a range of values chosen to provide a decision-maker with a probable range of results.

There has been a fair amount of stand level financial analysis in British Columbia,
 and the results are generally well known within the forestry profession.  Nonetheless, stand level analysis is a narrow analysis in the larger context of a dynamic forest estate.

Forest Level Financial Analysis

Forest level financial analysis looks at the return on investments in one or more stand level activities in the context of forest level objectives.  For example, take the case of a forest where the primary forest level objective is a constant even flow of timber.  Spacing stands is generally acknowledged in British Columbia to only improve stand quality not stand volume.
  However, the other thing spacing can do is enable earlier harvest of a stand by virtue of fewer stems growing to merchantable size earlier.  Stand level analysis alone may indicate little or no return on investment (depending upon assumptions).  However, the return on investment may be high at the forest level, were the spacing activity to enable earlier harvest of the stand in a critical period of shortage.

Depending upon the structure of the timber supply, it may also be possible to capture early benefits from silviculture through what is known as the allowable cut effect.  Such effects are highly positive in financial analysis because the return on investment is almost immediate.

In contrast to stand level financial analysis, there has been relatively little forest level financial analysis work in British Columbia that is in the public domain.

Regional Economic Impact Analysis

“Impact studies are generally designed to produce quantitative estimates of the effects or changes in the local economy resulting from a stimulus (positive or negative) to a particular segment of the economy.  Because of the circulation of funds within the economy, the overall impact will be a multiple of the initial impact.”

The multiple accounts analyses prepared as part of the timber supply review process are a form of impact analysis.

Regional Economic Evaluation Analysis

Davis describes the difference between economic evaluation and economic impact analysis as follows

…economic evaluation analysis differs from impact analysis in that the latter is designed to estimate the effects of a particular stimulus or project while the former is designed to measure the value of a project, given the various impacts produced.  If impact analysis results in ‘If… then’ statements, evaluation analysis answers the question ‘So what?’

Cost-Benefit Analysis

The literature indicates that probably the most common and important form of evaluation analysis is the cost-benefit analysis (interchangeably termed benefit-cost analysis).
  However, the literature also indicates there is much debate over the use and applicability of cost-benefit analysis.

A cost-benefit analysis is done for a clearly defined project or benefit by identifying, where possible monetizing, and ultimately comparing, the social costs and benefits of the inputs and outcomes of one or more alternatives.  If the costs and benefits occur differentially over time, then these are brought to a common basis through discounting them to the present.  Some times the outcome of a benefit cost analysis is a net present value measurement; other times it is a benefit cost ratio.  However, Davis points out that these two measures may conflict and therefore states, “In choosing among projects, the fundamental rule is to select those projects which result in the largest net present value.”

The advantages and disadvantages to cost-benefit analysis (CBA) are summarized by Kopp et al.

To its adherents, the advantages of CBA … include transparency and the resulting potential for engendering accountability; the provision of a framework for consistent data collection and identification of gaps and uncertainty in knowledge; and, with the use of a money metric, the ability to aggregate dissimilar effects (such as those on health, visibility, and crops) into one measure of benefits.

Criticisms of CBA hinge on questions about the assumption that individual well-being can be characterized in terms of preference satisfaction, the assumption that aggregate social well-being can be expressed as an aggregation (usually just a simple summation) of individual social welfare, and the empirical problems encountered in quantifying economic value and aggregating measures of individual welfare.

Ultimately, the objective of cost-benefit analysis is to provide decision-makers with measured estimates of the net change to social welfare brought about by each alternative.  It is unlikely to ever present decision-makers with all they need to know and consider.

Appendix B:  Overview of the PPBS Cycle

The actions in the table below are in basic sequential order, but not entirely so due to the many overlaps.

Table 8.  PPBS Cycle for Government -funded Incremental Silviculture

Action No.
Action
Description
Budget Allocation 
Timeline
Lead Agency

Major Factors Considered


PLANNING






1
Provincial Incremental Silviculture Strategy
A provincial strategy setting out targets for the quantity and quality of future timber supply and the means to achieve them.
Not applicable
Periodic -first plan issued 1999.
MoF
· legislative mandates

· strategic analyses

· government’s goals

· status of timber and habitat

· regional/mgmt unit strategies

2
FRBC 5-year Strategic Plan
A provincial strategy defining the strategic objectives, funding principles, outputs and outcomes expected from FRBC investments.  In some respects is a “programming” document.
Not applicable
Every 5 years – first plan 1999-2003
FRBC
· Forest Renewal Act

· provincial silviculture and other strategies

· government direction

3
Regional Incremental Silviculture Strategies (6)

Summation of management unit strategies within a forest region with some indication of overall regional priorities.
Not applicable
Periodic -none existing as of 06/00
MoF
· provincial silviculture strategies

· management unit silviculture strategies

4
Management unit Incremental Silviculture Strategies (71)
Specific strategy for a management unit setting out targets and the means to attain them, together with an indication of the associated program levels and employment outcomes.
Not applicable
Updated on a 5 yr cycle, following AAC determin-ation
MoF
· timber supply review information

· silviculture analysis

· provincial and regional silviculture strategies

· higher level plans

5
Provincial Overview and Allocation Analysis
High-level overview of lower-level strategies.  Identifies priorities, inputs ($), outputs (treated ha’s) and outcomes (expected changes to habitat and timber quantity and quality) for each region and the province as a whole.


Basis for input to Treasury Board submissions, FRBC submissions, Gov’t strategic plan, 3 yr performance plans, development of allocation guidelines,
 and revisions to the provincial silviculture strategy.
Periodic, updated as new inform-ation becomes available.

Not existing as of 06/00.
MoF
· forest region strategies (or management unit strategies) combined to provincial level

· most recent forest region RMP’s (or management unit RMP’s)

· comparisons made to provincial silviculture strategy and FRBC 5 yr plan

· analysis of comparative equity and efficiency of regional programs

PROGRAMMING






6
FRBC preliminary regional budget allocation
Sets out initial regional funding allocations, output, outcome and employment targets by strategic objective 
 
1st Allocation  - (

(ranking between regions based on FRBC objectives and available funding)
March, for the fiscal year after the up-coming f/y.


FRBC
· FRBC employment objectives/targets

· FRBC strategy and activity output targets.

· provincial/ regional allocation guidelines
· carryovers of existing funding commitments

7


Management unit Resource Management Plans (RMPs) (71)



A plan towards achieving management unit strategies, broken out by funding source eligibility criteria (currently FRBC,and Ministry Vote).  Identifies priorities by strategy by funding source, and for each proposed strategy records a 5 year program of inputs ($) and outputs (treated ha’s), as well as associated expected outcomes (changes to habitat or timber quantity and quality).
2nd Allocation  - (
(strategy ranking within a unit by funding source)
Annual, by mid-Sept, for following fiscal year.
MoF
· RMP development guidelines

· management unit silviculture strategies and their indicated priorities

· provincial and regional silviculture strategies

· FRBC funding principles and guidelines

· other government funding agency guidelines

· recent events, operational realities

7a (unof-ficial)
Forest district Resource Management Plan


not applicable
MoF
· MoF forest districts having more than one MU within their boundaries, or that share administration of a MU with others, may identify their potential program levels by combining or disaggregating management unit RMP’s as appropriate.

· no formal ranking between MU strategies, although a ranking may be done by a district for its own purposes.

8
Regional RMP
A plan as above but specifies funding priorities between management units.  Identifies priorities, inputs ($), outputs (treated ha’s) and outcomes (expected changes to habitat and timber quantity or quality) by strategy by management unit for the region as a whole.

Prepared as input to or may be combined with the FRBC regional FEIP and RIP processes (10a & 10b).
3rd Allocation  - ( (strategy ranking between units based on MoF, MoELP objectives + FRBC objectives if combined with steps 10a&b)
Annual, by Sept 30 for FRBC-funded activities and by Oct 6 for MoF-funded activities
MoF, MoELP (FRBC)
· management unit RMP’s

· provincial and regional silviculture strategies

· FRBC preliminary allocation (action 6)

· higher level plans

· management unit allocation guidelines
· recent events, operational realities

BUDGETING
The budgeting process illustrated below emphasizes FRBC funding which is the major funding source for incremental silviculture.  Additional processes for MoF voted funds are in grey text.



9
Treasury Board budget letter
Indicates the general scope of budget for the next fiscal year and requirements and guidelines for budget submissions.

June-July
Treasury Board (TB)
· 

10a
Preliminary FRBC regional (FEIP)
The forest and environment investment plan (FEIP) covers the 3 FRBC strategic objectives of sustainable harvest, enhance environmental values, and strengthen sustainable forest management.

(Usually occurs in concert with action 10b and may be in concert with action 7)
4th Allocation  - ( Potential ranking between the 3 FRBC objectives within FEIP and between management units within a region.
Nov 30
FRBC
· FRBC preliminary allocation (action 6)

· management unit RMP’s prioritized into FRBC regional FEIP.

· FRBC strategy and activity output targets.

· FRBC partnership participation

· FRBC employment objectives/targets

· First Nations participation opportunities

· management unit allocation guidelines

10b
Preliminary FRBC regional investment plan (RIP) (6)
RIP covers all FRBC strategic objectives within a region.

(May occur in concert with actions 7 and 10a.
5th Allocation  - ( Potential ranking between the all 7 FRBC objectives within a region.
Nov 30
FRBC
· As above

11
Treasury Board Submissions
Submissions to Treasury Board for alternative funding levels on existing programs, proposals for new programs, requests for contract pre-approvals, including pre-approvals for MoF-administered, FRBC-funded contracts.

July through December
MoF, MoELP
· Treasury Board budget letter

· new strategic information

· input from Treasury Board staff

12
RIP approval
FRBC Board reviews all RIP’s and gives approvals. 
6th Allocation  - ( Reallocations may be required between major strategic objectives which in turn may cause regional reallocations
Dec 31
FRBC Board
· provincial allocation guidelines)

· Most recent FRBC  income forecasts

· Same as preliminary budget (action 10a)

13
Funding allocation for MYA’s, AA’s & GA’s

Depending upon RIP approval, funding and goals now are split out to FRBC MYA’s and AA’s which may be management unit-based or company-based.  MoF contracts delivery through GA’s; one for Vancouver Forest Region (coastal GA) and one for all other regions (interior GA).
7th Allocation  - ( If RIP changed at the Board level (action 12), reallocations may be required between agreements and between activities within agreements.

FRBC
· FRBC RIP approval.

· management unit and project allocation guidelines
· Possible breakdown in process - Linkages to MU strategies, RMP’s and FRBC 5 yr strategy may not be carried through at this stage.

14a
Review and sign-off of MYA’s and AA’s
Ministry of Forests and Ministry of Environment, Lands and Parks review and approve specific activities proposed under FRBC agreements


MoF, MoELP
· existence of prescriptions

· operational considerations

· neutral to beneficial effects on stands and forests

· does not consider MoF priorities, cost, or return on investment

14b
Negotiate Standards Agreements

8th Allocation  - ( Allocations may be required between projects.


· project allocation guidelines

15
Government budget and strategy
At more or less the same time as the government tables a budget in the Legislature, it must also table a strategic plan.

Presumably will capture rather than control FRBC strategies and funding
Annual, approx. March 1
BC Legis-lature
· government priorities and available funds

16
FRBC & Ministry 3 yr performance plans
Annual three-year performance plans that include goals, objectives, performance measures and major capital project plans
9th Allocation - (( (
Presumably will capture rather than control FRBC strategies and funding.  If not, possible global changes to planned program to match government strategy.
Annual, by April 30
FRBC, MoELP, MoF
· must tie in with government budget and strategy

· should tie in with (replace?) FRBC 5 year strategic plan

· if changes have to be made to already-approved RIP’s, then will have to be done quickly to meet the April 30 deadline, will likely involve regional consultation but very much a top-down process
· provincial and regional allocation guidelines
· to be attainable on the ground, estimates of inputs, outputs and outcomes must be made and must link to management unit (and forest region) RMP’s

17
FRBC business plan
FRBC publishes its annual business plan

March
FRBC Board
· consistent with government strategic plan, FRBC 3 yr performance plan, and FRBC 5 yr strategic plan.

· To be folded into 3yr performance plan?

18
MoF budget allocation letter from Treasury Board
Treasury Board issues MoF formal notice of its budget in a budget allocation letter.  Letter may contain unanticipated restrictions on expenditures or requirements for further approvals.
Possible global changes to available funding.
April - June
Treasury Board
· budget passed by the Legislature

· changes in government priorities or budget procedures since budget approved in the Legislature

· less likely to change than in the past once government locked into a strategy and performance plan.

Appendix C:  Review of Regional Resource Management Plans for 2000/01

This appendix contains a review of resource management plans (RMP’s) by forest region.  The review is based solely on documentation posted on the MoF Corporate Policy and Planning Branch’s website “Resource Management Plans for 2000-2001” at http://www.for.gov.bc.ca/cpp/0001rmplan/#top.  Participants in the process were not interviewed.

Cariboo Regional RMP

The Cariboo RMP was the product of extensive meetings held from July to September, 1999.  The RMP “…forms a compendium of priorities determined by MOF, MELP, major licensees, woodlot licensees and other stakeholders.”  The RMP notes that while the most significant timber supply issue in the region is the 30% forecast drop in timber supply in the Williams Lake TSA in the next 50 years, this drop is expected to be overcome through processes and practices already underway.

The following quote from the RMP indicates the general strategy which formed the basis on which priorities were set.  However, the RMP website did not contain any documentation of prioritized activities between management units, so a look at how these were implemented was not possible.

The Resource Management Plan for the Cariboo Forest Region examines land-based resource needs and priorities in terms of:

· Commitments, recommendations and links to other land and resource management plans.

· The long-term resource implications of current investments.

· The value, risks and benefits of the various activities and treatments.

· The necessary timelines to meet defined resource management objectives.

· Delivery recommendations, viable options and consequences of not carrying out the activity.

· Consistency within programs and between delivery centres.

· Providing resource investment recommendations consistent with FRBC investment principles and ground rules.

The RMP website contained individual RMP’s for each of the three TSA’s within the region.  Each RMP has been supported by the equivalent to a Type II silviculture analysis, but as with the regional RMP there is no posted documentation of actual activities and rankings between them.  Stakeholder meeting minutes for each TSA are posted however, and these indicate rankings were achieved through a consensus process.  They also indicate use of spreadsheets that were not posted on the web site.

The 100 Mile House TSA meeting minutes indicate a consensus on increasing mid and long term timber supply by a minimum of 300,000 m3 while maintaining and/or enhancing habitat supply.  The minutes state, “A large amount of effort was spent on developing a set of treatment opportunities and projected response/gain.  A Spreadsheet was developed to summarize the opportunities.”  This target and “effort” was not translated into the TSA RMP, however, which has a vaguely stated ‘target’ of increasing timber supply.  The spreadsheet was not posted on the ministry web site so was unavailable for review.

The Quesnel TSA meeting minutes indicate quantification of potential treatment opportunities and resultant timber supply gains.  The RMP lists the changes in harvest level compared to the base case for all tested treatments and treatment regimes for the TSA from the Stand Treatments Analysis report for the Quesnel TSA (Timberline, 1998).  Two timber flow alternatives were used to evaluate stand treatments – even flow and uneven flow.  As with the 100 Mile House TSA, however, working targets in the RMP are only vague statements.

The Williams Lake TSA meeting minutes indicate the major issues to be immediate fall down and long term timber supply, with the former taking precedence for action.  Potential treatments, extent of opportunities and likely timber supply effects were documented for each of the two major issues.  The RMP lists the changes in harvest level compared to the base case for all tested treatments and treatment regimes for the TSA from the Stand Treatments Analysis report for the Williams Lake TSA (Timberline, 1999).  As with the other TSA’s, working targets in the RMP are only vague statements and there is no indication of the choice of strategies (presumably contained in a spreadsheet) and the direct timber supply benefit associated with each.

Observations:

· Until other major uncertainties such as site productivity estimates and inventory information are cleared up, it is difficult to establish a focus for incremental silviculture with respect to improving timber supply.
· Priorities for funding were developed through a series of documented meetings.
· The TSA RMP meetings indicate a desire to attach response criteria and timber supply effects to individual silvicultural treatment opportunities, but evidence that this was actually accomplished was not available from web site information.
· The vague ‘target’ statements indicate a reluctance to put hard numbers to the impact of silvicultural treatments, possibly a result of the first bulleted item above.
Kamloops Regional RMP

The Kamloops Region sustainable harvest RMP is over 163 pages in length.  The RMP contains stand alone plans for 19 separate management units and provides space for (but does not contain) regional ranking between activities and between management units.

The plan states:

In the absence of silviculture investment analyses, treatment/activity  priorities were developed from the Ministry of Forests Backlog Management Policy, LRMP commitments for the Kamloops TSA, and the default priorities provided in the Sustainable Harvest RMP Guidelines.

For backlog reforestation, the stated priorities are:

With the aim of putting productive forest land back into production, the general order of priority is:

· Legal obligations under silviculture prescriptions and the Kamloops LRMP commitment to backlog reforestation

· Surveys and brushing of impeded areas to ensure they reach free growing and prior investments are protected.

For stand tending, the stated priorities are:

Priorities were established by the manager(s) of the unit with the aim of maintaining or enhancing wood fibre flow and/or quality. 

The only quantified outcomes are short term jobs.

The Kamloops and Okanagan TSA’s both span multiple districts.  Consequently, the RMP’s for these TSA’s contain program tables for each district as well as totals for the entire unit.  The summary tables show rankings between district programs within a TSA.  Management unit priorities were indicated and were inter-ranked between programs.

Observations:

· Even though forest level analyses are unavailable, backlog reforestation priorities are clear.
· Regional ranking is provided for but not completed in the spreadsheets.  Completion may have been done later and not posted, but if not, the absence of a regional ranking could indicate a need for a procedure or guidelines on how to accomplish this.
· A need for district program identification is exhibited.
· Ranking took place between programs.  At the programming stage, this is likely not compatible with the budget process.  Ranking between programs is more appropriate during the strategic planning phase.
Nelson (Kootenay-Boundary) RMP

The Nelson Region RMP was well-documented.  The region had the benefit of having completed Type I silviculture strategies for all of its TSA’s and some TFL’s prior to the development of its RMP.
  Consequently,

The individual management unit draft RMP submissions, based upon an 80% and 120% of funding level, were reviewed and generally found to conformed with the priorities identified in the strategic planning workshops.  Variances resulted from a desire to maintain a balanced program.

Specific regional targets were quantified by FRBC, such as:

· Increase available timber for future harvest by 1.5M m3.  Priority given to short term benefits. 

· Increase the economic value of timber on all enhanced forestry treatment areas by 5-30%.  Regional target set by FRBC is 5 %.  The basis for achievement of this target is still to be determined.

· 2150 ha added back to the commercial forest base through surveys and planting. 

· etc.

However, there was no documentation on the ministry web site that indicated a specific connection between these targets and the recommended funding allocation.

A steering committee, consisting of MoF, MoELP and industry, developed regional funding principles and process.  These are instructive and are quoted in their entirety below.

· Management units will be assured a minimum base funding level of 80% of their historic funding level, as provided by FRBC.  This 80% funding commitment is dedicated for investments within the management unit (TSA or TFL).  The minimum 80% management unit allocation will be comprised of entrenched costs tied to the management unit plus additional activity funding required to bring the management unit up to the 80% commitment level.  The remaining 20% funding is available for investment recommendation by the Steering Committee to meet any outstanding priority needs to a maximum of 120% for any management unit.

· Reliability of strategic analysis will be a regional consideration in any allocations. 

· Treatment priorities should attempt to address the greatest possible multiple benefits.

· From a regional perspective, management units with the highest risk of AAC reductions will be ranked higher for investments. 

· The target is generation of new m3 with treatments having short term impacts rated higher than those affecting the mid term.  Similarly mid term impacts rank higher than long term.

· The first priority is to fully fund entrenched costs associated with commenced-upon backlog prescriptions and any multiyear project contractual commitments (eg. a silviculture study spanning 2 years but not to complete spacing which may be curtailed by snow).  If entrenched costs exceed the 80% funding limit the Steering Committee will address the additional entrenched cost requirements as its highest priority from the 20% uncommitted funding.

· Funding for planning/surveys/projects to support or maintain existing or proposed 5-year program levels should be ranked as a high priority

After all regional priorities were addressed the remaining funds were allocated to two TSA’s and three TFL’s “…based upon the AAC ratio used to fund the silviculture priorities identified in their original data submissions.”

Sustainable Harvest committee meeting notes indicate that FRBC is moving towards funding activities on a priority basis but that it must honour existing multi-year agreements with its forest industry partners.

Final allocation recommendations by MU are as follows:

Cranbrook TSA

$626,875 (99%)

Invermere TSA

$799,480 (106%)

Golden TSA

$433,200 (92%)

Revelstoke TSA

$331,000 (102%)

Arrow TSA

$430,229 (80%)

Boundary TSA

$613,923 (98%)

Kootenay LK TSA

$690,250 (103%)

TFL 3


$229,670 (365%)

TFL 8


$202,880 (103%)

TFL 14


$240,295 (96%)

TFL 23


$605,890 (96%)

TFL 55


$113,700 (80%)

TFL 56


$134100 (80%)

District allocations range from ~ 92% - 104%, of the suggested FRBC allocation levels, with only Revelstoke TSA and TFL 3 exceeding the 120% recommended funding ceiling due to entrenched legal backlog treatment needs.

The base RMP access data base(80% level) must now be amended upwards to reflect the additional allocations.  Where activity specific amendments have been made I will make the necessary adjustments at the region.  The non specific allocation of $369,190 to TSAs/TFLs are to be directed to activities as guided by the TYPE I analysis and/or achievement of FRBC performance targets.

The actual data for the allocations were posted on the ministry web-site as Microsoft Access database files and were not reviewed by the consultant.

Observations:

· Although seen by the region as an interim step towards a priority driven investment allocation system, the use of 80% base funding is a potential precedent for a minimum funding return to each region and management unit to ensure ‘equity’.
· AAC is used as a basis for dividing remaining funds.
· Contrary to the provincial strategy which states all time periods shall be given equal weighting, the regional strategy ranks short term higher than mid term and mid term higher than long term.
· management units with the highest risk of AAC reductions were ranked higher for investments.

· Continuation of commitments and entrenched costs are a high priority.  Existing multi-year agreements can take precedence over resource priorities.
· The MS Access database file developed by the region may be a useful prototype for an allocation system.
· Significant shifts in funding allocations between management units appear to have been accomplished.
· Cross-program ranking appears to have been successfully accomplished, although this needs to be verified to ensure actual FRBC funding allocations followed suit.
Prince George RMP

The Prince George RMP is well-documented.  A six-page sustainable harvest program summary provides an overview of regional silviculture priorities as well as a brief synopsis of district silviculture priorities (not by management unit).  Following is an abridged version of the stated regional silviculture priorities.

Silviculture priorities must be examined in relation to three objectives.  These are; meeting existing legal obligations, potential to mitigate timber supply issues and potential to mitigate or enhance habitat supply issues.  Of these, existing legal obligations are the easiest to identify.

There are two main categories of prescriptions.  Firstly, … and, secondly, those held by district managers on areas disturbed prior to1987.  …  In the second instance it is the responsibility of government to fund activities required to achieve a free growing stand, but only if the commencement date of the SP has occurred.  Funding of these obligations is the highest priority in the Prince George region.

Despite [a] lack of solid TSA level guidance, there are some generally agreed to priorities that apply both provincially and regionally.  In this region, the first priority, after legal obligations are satisfied, is protecting investments that have already been made.  In practical terms this means management of impeded areas as identified in Table ‘A’ and in particular, the brushing of impeded plantations.  …  Of equal priority in this region is the need to identify and protect young stands from insect epidemics and disease.  The rationale is the same as for optimizing brushing treatments.  Any factor that reduces a stand’s ability to grow along an expected growth curve will impact on the real timber supply.  Activities aimed at enhancing the health of second growth stands are found in Table ‘C’, the Forest Health Enhancement section.  

Next in terms of sustainable harvest priorities is the management of areas that were disturbed prior to October 1, 1987 and that remain NSR.  Activities on these areas are identified in Table ‘A’ under Backlog Reforestation.  From a timber supply analysis perspective, the total backlog NSR area is an important factor in many districts in the Prince George region.  …  Reforestation of backlog NSR area will result in more area growing trees at a rate described by the yield curves.  This will result in an automatic, positive impact on timber supply.  The goal of the backlog program is to reduce this NSR area to a minimum.  …  Within this program, highest priority should be given to surveys and assessments since our experience indicates that most of these areas are actually stocked with a sufficient number of trees.  Commonly, between two-thirds and three-quarters of the area that is surveyed each year is found to be SR.  Also, surveys are relatively inexpensive to carry out when compared to other silviculture activities.  In combination, these factors result in a positive benefit (recruitment to the landbase) at minimal cost.

The site preparation and planting of areas found to be still NSR is a lesser priority for two reasons.  First, the monetary commitment to achieving free growing on these areas is high, sometimes in excess of $1,500 per hectare.  Secondly, the activities required to achieve free growing are authorised under a backlog silviculture prescription.  Once the commencement date has occurred the holder of the prescription is obligated to fulfil the conditions of the SP regardless of any funding constraints.  The district manager alone carries this risk, for fifteen years and more, with no control over funding or operations.  Many are understandably reluctant to commit to any large scale rehabilitation program.

As a general rule, incremental investments will rank lower than backlog investments primarily because of the difficulty in demonstrating benefits at the forest level.  …  However, a mix of backlog activities and juvenile spacing may be desirable in some districts in order to provide a more balanced program.  Pruning and fertilization activities rank low at this time until better forest level information can be obtained.

Habitat supply is a new focus for silviculture investment.  At the moment there are no activities proposed in this RMP where the primary purpose of the silviculture treatment is to enhance or maintain habitat supply characteristics.  

A computer spreadsheet for each forest district’s RMP by major activity area (e.g., backlog, stand tending, forest health enhancement, etc.) was available on the ministry’s web site.  An automated five year program summary showing goals and dollars was provided for each major activity area, as well as a cross-program ranking.  Another spreadsheet available on the web site indicated cross-program regional priority ratings on a scale of 1 to 9.

Observations:

· Regional priorities are readily definable and clearly stated.
· The brief synopsis of each district’s RMP priorities in the regional summary is useful.
· Cross-program ranking occurs.  A priority scale of 1 to 9 is useful for RMP planning, but would have to be refined in a budgeting process.
· The Prince George TSA spans 3 forest districts, with each district developing its own RMP.
Prince Rupert RMP

The ministry RMP web-site contained individual district RMP’s for the Prince Rupert Region but no region-wide RMP documentation of any sort.  Three district RMP’s (Bulkley, Kispiox and Lakes
) were downloaded and reviewed.

The Bulkley RMP states priorities for investment, but gives no indication of anticipated outcomes.  In the Lakes RMP, the expression of priorities for investment are clearly stated.
  In the Kispiox RMP, the reduction in FRBC funding in backlog programs is likely to result in an AAC impact in TSR2.  The RMP calls for funding to be shifted from the Watershed Restoration program to the Sustainable Harvest Program.

Observations:

· Failure to fund backlog NSR and meet assumptions regarding NSR rehabilitation in the 1996 AAC determination may result in lowered forecast harvest levels in the Kispiox TSA.
Vancouver RMP

The Vancouver Region RMP is well-documented, containing not only the standard provincial summary roll-up tables, but also providing concise district tables showing individual management unit data.  The region also provided summary performance indicators across the entire region, indicating the volume and value changes across the region at both target and indicated budget levels.  Like Nelson Region, Vancouver also had the benefit of Type I analyses having been completed for every TSA.

Buried in the document are “… 2000/2001 volume and value targets of 1 million cubic metres and 5% respectively.”

Regional priorities were stated as follows:

· The priority indicated is a relative ranking of activities within a program (e.g. backlog or stand tending) as it relates to meeting management objectives, timber supply/timber quality targets and strategies for the management unit (exclusive of social objectives).

· Activities within a program (e.g. stand tending) or subprogram (for backlog: legal obligations, backlog reforestation, and impeded areas), are ranked numerically from 1 (highest) to 5 (lowest) relative to one another. 

· For backlog activities the sub programs will generally rank as 1) - legal obligation (areas under a silviculture prescription and the treatment such as planting or site preparation has commenced),
2) - impeded areas (brushing on stocked but not free growing areas) and 3) - backlog reforestation (initial treatment has not commenced). If for a management unit the backlog reforestation sub program ranking is different, written rationale is provided.  

· The ranking should reflect the order of importance in meeting volume and value targets of a management unit and FRBC’s strategic objectives for sustainable harvest i.e. invest in the production of faster growing, higher quality stands of second growth timber to increase the potential future harvest. 

· For TFLs the ranking refers to activities within the supply block falling within the forest district.

Ranking was guided by the following.

High  -1
The activity is included in the timber supply review base case for a management unit (e.g. fertilizing  1000 ha/yr); or fill planting to meet backlog legal obligations.

High -2
Activities that contribute to maintaining current harvest levels or that mitigate mid term shortfall e.g. fertilizing stands 10-30 years prior to harvest, or spacing to improve timber flow or spacing to set up stands for commercial thinning. 


Protecting backlog investment  e.g. brushing impeded areas.

Medium -3
Overall the activity will contribute towards achieving the volume and value targets and generally have a positive return on  investment e.g. reforestation of good and medium backlog areas where treatment has not commenced; stand tending activities to  increase volume or value of long term supply.

Low -4 
Overall the activity is considered low in achieving the volume and value targets. There is generally a marginally negative return on  investment.

Low - 5
The majority of stands under this activity are considered very low in achieving the volume and value targets and have a considerable negative return on investment.

The forest district rolled up the TFL and TSA summary Tables and integrated TFL supply block and TSA information. Within a forest district, the activity ranking within each planning unit was assessed and an overall ranking was assigned based on the level of opportunity, historical return on investment, and other factors. The assigned district activity ranking is general in nature intended to guide funding allocation. Individual projects may rank higher or lower. Some districts provided further ranking of treatment regimes to assist evaluation of project priority.  The forest district RMP package was forwarded as an electronic copy to the regional office. 

The submissions from the eight forest districts were rolled up to provide a regional summary. A recommended level of activities is provided that will achieve the regional goal, objectives, strategies and targets. The plan recommends a balance of program/activities that best meets the FRBC performance measures targets of both timber volume and value targets, with and without budget constraints.

Observations:

· Regional targets were specified (albeit buried in the document) and two alternative outcome levels proposed.
· The rationale and factors for converting activities to outcomes was documented (not quoted above) but was region-wide as opposed to management-unit specific and was stand-level impact only (i.e., did not include forest level effects).
· Regional priorities between and within program activities were specified.  The priorities considered FRBC objectives, management unit strategies, legal obligations and chief forester AAC assumptions.
· Chief forester assumptions were often given the highest priority.  While undoubtedly such activities would regardless be high priority (they would have to have been historically a high priority in order to have been current practice at the time of AAC determination), they should not rank higher than other more beneficial activities merely on this basis.
· The district tables are a good template for an allocation spreadsheet, but would have to be customized for each region because of the variation in management units within individual districts.
· Management unit activities were first ranked on an intra-district basis before regional ranking.  This can lead to inconsistencies in approach between districts for different parts of multi-district TFL’s.
· While allocations should be by management unit, for administrative reasons, districts need to be able to have an overview of the total program within their boundaries.  Multi-district management units should not be broken up by district unless the management unit has an area-based apportioned AAC (or some other similar basis) that corresponds with district boundaries and timber supply analysis or silviculture analysis information enables forecasting of the volume or value responses to treatments on this basis.  Such management units could have district letter codes assigned to represent the portion within each district (e.g., TFL 25 - DSI, TFL 25 - DCR, etc.) and each district portion treated as if it were a separate management unit.
Overall Conclusions

Regional RMP’s

64. Although some RMP’s were clear on the distinction between an RMP and FRBC investment plans, many were a blend of both.

65. Regional targets of X m3 of increased timber supply and of Y% stand value improvement appear to have been issued by FRBC, but there was little acknowledgement of these in regional RMP’s.  Only the Vancouver Region RMP had a statement as to how the various program levels would contribute to these targets.

66. Only the Vancouver region had documentation posted on the Ministry RMP web-site indicating priorities between management units.

67. Multi-district TSA’s or TFL’s exist in Prince George, Cariboo, Kamloops, and Vancouver regions. All except Cariboo Region indicated a need to identify district programs.

68. Ranking across sustainable harvest programs was evident in several regions.  This may not compatible with the FRBC Board budget process if budgets are approved at the program level and is likely a cause of frustration when the information appears ignored.  Ranking between programs is more appropriate during the strategic planning phase.  Limits on this practice may be required to ensure provincial strategies are not lost.

69. AAC is often used as a basis for funding allocation when there is no other clearly superior criterion.

70. Historic allocations reflect the composite trade-offs of policy, bias, need, ability and willingness to deliver and should not be disregarded.  Change should be made incrementally as planning and resource information improves.

Management Unit RMP’s
71. No available district or management unit-level RMP’s documented a direct connection between inputs and outcomes, other than short term job outcomes in the Kamloops Region.  Only the Vancouver Region RMP documented expected timber supply outcomes at the regional level.

72. There is a reluctance in Prince George Region to commence backlog NSR reforestation because this initiates long-lasting legal obligations on a district manager, with the DM having no control over future funding or operations.

73. Priority ratings for RMP purposes were on either a 1 to 3 or a 1 to 9 scale.  Legal backlog obligations, ensuring treated backlog areas achieve free growing and surveys consistently ranked as top priorities across all RMP’s.

Although not readily apparent from RMP documentation, from the consultant’s own experience the anticipated disappearance of a biological window (for example, repression spacing) and whether or not a timber supply issue is structural (for example, an unbalanced age class distribution) or policy-based can also be significant factors in ranking strategy priorities.

Appendix D:  Review of Past FRBC Allocation Methodologies

95/96 Handbook

The 1995 Handbook stated broad strategic objectives for its Land and Resources funding envelope:

· to enhance the productive capacity of forest lands

· to increase investment in the forest resource and the forest land base

· to bring into production lands suitable for forestry activities

Funding principles were also established to guide investment decisions:

· Incrementality – activities must be incremental to obligations under statute, policy or common practice.

· Wise spending – projects should demonstrated economy of delivery, efficiency of operation, and effectiveness in achieving desired results.

· Regional equity and sensitivity – contribute to the goals of regional equity and input.

· First Nations Participation – project should provide for FN participation in both planning and implementation.

· Community Stability – enhance long term community stability with emphasis on local employment.

· Jobs – sustain or create jobs or create conditions which support permanent jobs.

· Sustainability – promote sustainability through the integration of environmental, economic, and social objectives and benefits.

Environmental Values – contribute to restoring and maintaining ecological integrity and environmental sustainability of the forests.

The handbook specified proposals were to be evaluated and ranked based on the following criteria weightings:

Resource Benefits (technical feasibility & costs)
50%

Community Stability
20%

Employment Generated
15%

Partnerships (including First Nations participation)
15%

However, funding was not considered as limiting as was ability to deliver, so in the final analysis, all ‘good’ projects were expected to be funded.

Since it is anticipated that proposals for funding of Enhanced Forestry and Watershed Restoration activities will exceed the capacity of both industry and government agencies to implement effectively in 1995, it is Forest Renewal BC’s intention to implement the best proposals received for each program first.  As progress in carrying out the projects approved initially is assessed, other project work may be implemented later in the field season.

96/97 Handbook

The 1995/96 strategic objectives and funding principles were maintained into 1996/97.

For fiscal year 1996/97, FRBC changed to an ‘approval-in-principle’ process whereby proponents would submit preliminary proposals for approval.  After review and approval in principal, proponents then submitted a fully detailed proposal for final approval.

Forest Renewal BC will give high priority to implementing proposals that are comprehensive and integrate a variety of projects under different Forest Renewal BC programs. (For example, Enhanced Forestry, Watershed Restoration, Operational Inventory.)  The corporation encourages Preliminary Proposals that cover large areas and that extend beyond a single year, so that activities can be linked to facilitate continuous employment or to enable sequential treatments that maximize resource management benefits.

Preliminary proposals were assessed both as a multi-program package as well as on a disaggregated program basis.  “Where the linking of programs in multi-program proposals facilitates continuous employment for local workers or sequential treatments on a specific area of land, proposals will also be assessed as a package.”  Proposals were disaggregated to each  program “to determine their priority for implementation.”

Again, proposals were expected to exceed the implementation capacity of both industry and government agencies for the coming year.  “Therefore Forest Renewal BC intends to implement first those projects designated as highest priority for each program.  Lower priority projects may be initiated later in the year ….”  Evaluation criteria were the same as in the previous year, but the percentage weightings were no longer stated.

1997/98 Handbook

By 1997/98, FRBC had been operating for 3 fiscal years.  The issue was now becoming less the ability to deliver and more the reaching of expenditure limits.  Consequently, the delivery model underwent a major overhaul for the 1997/98 fiscal year.  “The corporation is moving away from the proponent-driven model used for the past two years, to one in which investments are made on a multi-year basis in order to meet investment priorities defined through consultations among Forest Renewal BC partners. … Forest Renewal BC will primarily fund ongoing, high-priority work that has already been approved in principle or deferred from previous years.”  At the same time, FRBC capped MoF delivery to no more than 15% of the enhanced forestry and backlog reforestation expenditure budget.

The previous year’s proposal evaluation and ranking process was carried forward into 1997/98.  New for 1997/98, however, the following forest management principles were stated for the enhanced forest management program.

· Diversified portfolio of forest products – to minimize risk and better respond to changing market conditions.

· Balance – the full range of silviculture activities should be considered to develop a diversified, stable base of employment and maintain technical expertise.

· Forest planning- stand level activities should be guided by a forest level plan.

· Timber supply considerations – priorities should address timber supply review needs and ensure assumptions about levels and types of activities are met.

· Stand treatment – should be clearly linked to management unit objectives or regional silviculture strategies.

· Forest structure – density management regimes and forest structure necessary to achieve management unit objectives should be defined.

· Silviculture for multiple objectives – silviculture can be used to meet a wide variety of objectives.

Risk – areas for investment should have a low risk of loss to fire and pests or to alienation for other single uses.

Many of these principles were adopted in the Ministry of Forests’ incremental silviculture strategy.

1998/99 Allocation Methodology

1997/98 was the last year FRBC issued a Handbook defining the project/proposal approval process.  Beginning in 1998/99 there was little need since budgetary reductions resulted in few new proposals.

The Auditor General found that, in 1988/89,

Allocation decisions among planning units and among licensees were based on a number of factors, but heavily weighted on one particular criterion – the allowable annual cut (AAC). … Allocation by AAC was chosen because it was seen as the only objective way to distribute the funding.  Some districts tried to allocate funding using a different model that considered resource priorities rather than simply AAC, but encountered opposition from the licensees who wanted a more transparent and objective allocation criterion, such as that afforded by the AAC. … For 1998/99, the impact of this allocation method was likely minimal, sing the majority of the funding went to existing commitments anyway.  However in our view, allocation by AAC should not be the main driver for the allocations because it does not address impending timber supply problems in a direct manner and limits Forest Renewal BC’s ability to allocate funding to where it is most needed.  An alternative model would be to allocate program investments based on priorities, needs and capacity – not on AAC.
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� A fourth point of allocation, that of selection of individual projects, is being addressed through another study by FRBC, and was therefore excluded from the scope of this project.


� Bracketed numbers cross-reference the page in the main body of the report where a subject is addressed in greater detail.


�  This item is appropriate for those regions where the MoF RMP process and the FRBC budget process are combined.  Even where the processes are not combined, an awareness of FRBC’s First Nations objectives may still be relevant to RMP planning, particularly when there are multiple choices available which could achieve both RMP and FRBC objectives.


� Such analysis was a recommendation of the Auditor-General.  See “� REF _Ref488025753 \h ��Auditor General’s Report�,” page � PAGEREF _Ref488025758 \h ��3�.


� A backlog area is an area harvested before October 1, 1987 that has not been reforested to defined standards.


� Bill 2 – 2000.


� For a description of PPBS, see Kernaghan and Siegel, 1995: 623-624 or Mintzberg, 1994.


� The fiscal year of the Province of British Columbia is April 1st to March 31st.


� Referred to in this document as the “government’s strategic plan.”


� Morfitt, 1999:42-44.


� Morfitt, 1999:118-120.


� A management unit is a forest management unit for the purposes of timber administration and allowable annual cut determination.  The term is used in this document to refer to either a timber supply area (TSA) or a tree farm licence (TFL).


� Morfitt:1999:6 contains an excellent chart and description of the differences between inputs, outputs and outcomes.


� NSR – not satisfactorily restocked.  The FRDA’s are described on page � PAGEREF _Ref484490756 \h ��38�.


� For example, Gilfillan et al, 1990.


� Morfitt, 1999:141.


� Equity is discussed in greater detail on page � PAGEREF _Ref486732636 \h ��9�.


� British Columbia, 1996a – section 4.  Italic emphasis added.


� British Columbia, 1996b – section 4.  Italic emphasis added.


� For a description of NPV analysis, see “� REF _Ref485522486 \h ��Efficiency�,” page � PAGEREF _Ref485522489 \h ��10�.


� Richard Grieve, Sr. Advisor, Policy and Legislation, Ministry of Forests.  Personal communication.


� Kernaghan and Siegel (1995:317) state, “For most practical purposes, the terms fairness and equity can be used interchangeably.”


� Kernaghan and Siegel, 1995:317.


� Kernaghan and Siegel, 1995:315.


� Field and Olewiler, 1995:177.


� Brander, 1995:20.


� Field and Olewiler, 1995:178.


� Economic efficiency as described in this report is termed Pareto efficiency by Brander (1995:20), which he defines as a state where “Resources are allocated in such a way that it is impossible to make anyone better off without making someone else worse off.”


� Ministry of Forests, 1999:22.


� Morfitt, 1999: 80.


� Ibid.: 131.


� Ralph Winter, Ministry of Forests, Forest Practices Branch.  Personal communication.


� The following quote from Davis, 1993:156 quoting Hill seems appropriate here, “A major danger inherent in this approach [cost-benefit analysis] is that if the primary emphasis is on efficiency, other objectives may get ‘short shrift’ because of the manner in which the problem is structured.  Efficiency can perhaps be measured more precisely and reliably than other objectives, but this does not entitle it to an honored status.”


� Davis, 1993:147.


� Davis, 1993:158.


� See British Columbia, 1992, for a description of this form of analysis.


� Kernaghan & Siegel, 1995:614-615.


� See “� REF _Ref483730229 \r \h ��1.2�  � REF _Ref483730235 \h ��Background�,” page � PAGEREF _Ref483730239 \h ��2�.


� MoF, 2000d:section 9.6.


� See the General Management Operating Policy manual for Treasury Board requirements and MoF 2000d for FRBC limits.


� Mintzberg, 1994:86.


� BC Ministry of Forests, 2000b:4.


� See also “� REF _Ref488631563 \h ��Trade-offs Between Quantity and Quality in Programs�,” page � PAGEREF _Ref488631563 \h ��18�.  Managers have a great amount of flexibility in being able to modify the quality of work but depending upon spending controls this may not be adequate to allow for “adaptation.”


� For example, see “� REF _Ref484490756 \h ��FRDA�,” page � PAGEREF _Ref484490756 \h ��38�.


� For example, regional budget allocations and targets must be given at the start of the RMP process – they are not derived at the end.  See “� REF _Ref488631909 \h ��Programming�,” page � PAGEREF _Ref488631915 \h ��22�.


� This is an FRBC function, and is not carried into the final allocation system design.


� Statement made by Julius Juhasz, Executive Director, Operations Division, BC Ministry of Forests, circa 1990, as recalled by the consultant.


� On the other hand, keeping the quality level up and threatening to abandon some aspect of the work is a recognized budgeting tactic.  Numerous such tactics are described in Kiernghan and Siegel, 1995:627-633.


� These can occur anywhere throughout the budget cycle, which is described in “� REF _Ref485531106 \h ��Overview of the PPBS Cycle�,” page � PAGEREF _Ref485531110 \h ��22�.


� Wouters, 2000:72-73.  On the other hand, the report states on page 89 that silviculture program funding should be $100 million annually and that, “It is important that the government allocates an annual budget to FRBC based on a predictable funding mechanism that provides for program continuity.”


� Morfitt, 1999:24.


� Morfitt, 1999:71.


� Unless otherwise specified, much of this section and all quotes are attributed to Kernaghan and Siegal, 1996:615-624.


� This act is described on page � PAGEREF _Ref484401388 \h ��2�.


� Kernaghan & Siegel, 1996:615.


� A Type I strategy is workshop-based, using existing information.  A Type II strategy is model-based, exploring specific incremental silviculture options through dynamic forest modelling.


� Funds for government ministry’s are approved by a vote of the provincial legislature – hence the terms ‘voted’ funds and ministry vote.


� See page � PAGEREF _Ref484401388 \h ��2� for a description of this act.


� A seventh strategic objective is to increase FRBC’s effectiveness and efficiency.  An improved RMP allocation methodology (hopefully an outcome of this project) could be considered to be an action towards this goal.  However, since the seventh strategic objective does not specifically mention an allocation methodology, it is not considered here.


� Such analysis was a recommendation of the Auditor-General.  See “� REF _Ref488025753 \h ��Auditor General’s Report�,” page � PAGEREF _Ref488025758 \h ��3�.


� MoF, 2000c.


� The term “region” is used to refer to either MoF or FRBC regions which have the same boundaries, but different names.


� Alternatively, and perhaps less cumbersome, would be to undertake some broad analyses, publish tables of improvement classes by treatment type and require project proponents to indicate for every project an improvement classification.


� The quality gain from some incremental treatments is perhaps the most contentious of all areas.


� MoF, 2000a.  MELP – Ministry of Environment, Lands and Parks.


� The consultant has been involved in the development of 23 Type I or Type II silviculture strategies.


� The RMP process is described on page � PAGEREF _Ref484416990 \h ��31�.


� Forest Renewal BC, 2000:12.


� British Columbia, 1994b


� Forest Renewal BC, 2000:5.


� Morfitt, 1999:76-77.


� Colin Godfrey, MoF Revenue Branch.  Personal communication.


� The North Coast Forest District encompasses the North Coast TSA and a portion of block 5 of TFL 25, having a combined AAC of approximately (.6 + .2 = ) 0.8 million m3.  The AAC of the entire Vancouver Forest Region is approximately 19.5 million m3.  Thus the Vancouver FR has about (19.5/(19.5+ 0.8) =) 96% of the entire coast AAC.  MoF annual reports for 96/97 and 97/98, table C2c, indicate that actual harvest in these years in the Vancouver Forest Region to be 97% of the total coast harvest.


�  See “� REF _Ref489690765 \h �Error! Reference source not found.�,” page � PAGEREF _Ref489690772 \h �Error! Bookmark not defined.�, for a proposed methodology to address regional equity.


� Canada and British Columbia, 1985 and 1991.  The original term of FRDA II expired March 31, 1995 but was subsequently extended one year.  Between April 1 and December 31, 1996, an additional $1.95 million was expended by the federal government under the agreement.  (MoF annual reports, various.)


� From 1986 to 1989, the consultant was personally involved in the management and delivery of FRDA I.  Information in this and the following section, if not otherwise referenced, is based on the consultant’s personal experience.


� FRDA I ‘Intensive’ activities consisted of brushing and weeding, conifer release, juvenile spacing, and fertilization.  The Ministry of Forests currently refers to such activities as “incremental” silviculture.  The two terms are used synonymously in this document.  FRDA I backlog reforestation was allocated on the basis of regional proportions of good and medium-site backlog NSR.  FRDA II did not include backlog reforestation.


� For complete descriptions, see MoF, 1986 and MoF, 1991.


� Touche Ross, 1990:20.


� Ibid. - p 21.


� Forum, 1996:30.


� Simons Reid Collins, 1995:iii.  Note: the lands in the Queen Charlotte Islands, British Columbia, are set aside as a reserve for a national park to be known as the Gwaii Haanas National Park Reserve.  As of the date of this report, a park has yet to be officially designated.


� Canada and British Columbia, 1997:1.


� Canada and British Columbia, 1997:2.


� Simons Reid Collins, 1999.  A strategic silviculture plan for the Queen Charlotte TSA was developed in August, 1998 but was not specifically mentioned in the evaluation.  Atherton & Associates did not investigate under this project whether such a plan exists for any of the three TFL’s on the Queen Charlotte Islands.


� Wouters, 2000:89-90.


� FRBC 1998/99 annual report, page 42.


� Janet Gagne, personal communication.


� British Columbia, 1994a.  Italics added for emphasis.


� Morfitt, 1999:65.


� Coopers & Lybrand, 1997:17


� Coopers & Lybrand, 1997:15.


� Ibid, page 18.


� Ibid.


� MoF, 200b:16.


� Bracketed numbers cross-reference the page in the main body of the report where a subject is addressed in greater detail.


�  This item is appropriate for those regions where the MoF RMP process and the FRBC budget process are combined.  Even where the processes are not combined, an awareness of FRBC’s First Nations objectives may still be relevant to RMP planning, particularly when there are multiple choices available which could achieve both RMP and FRBC objectives.


� Such analysis was a recommendation of the Auditor-General.  See “� REF _Ref488025753 \h ��Auditor General’s Report�,” page � PAGEREF _Ref488025758 \h ��3�.


� Examples: Stone, 1993 or 1996.


� A discussion of this is contained in Morfitt, 1999:141-145.  Despite Morfitt, TIPSY indicates spacing will improve the yield of over-stocked, but not repressed lodgepole pine by as much as 10%, and can move repressed Pl stands from being virtually non-productive to normal yield.


� For a demonstrated case of this for TFL 24, see Barker, 1997.


� Davis, 1993:5.


� Davis, 1993:6.


� Brander (1995:44) states, “The most important technique of policy analysis is cost-benefit analysis.”


� Davis, 1993:129.


� Kopp et al, 1997:ES-1.


� Table compiled by Atherton & Associates from MoF 2000a; MoF 2000d: Ch 4-5 & Appendix 14; Treasury Board Staff: Ch 6.


� MoF – Ministry of Forests; MoELP – Ministry of Environment, Lands and Parks; FRBC – Forest Renewal BC.


� Consultation with stakeholders is assumed at every step and therefore not otherwise noted.


� (6) – indicates the number of plans to be prepared across the entire province.


� Allocation levels are defined as follows:  Provincial –total provincial allocation for a program (FRBC strategic objective) as approved by Treasury Board;  Regional – allocation from headquarters to regions by program; Management Unit – allocation from regions to management units by program;  Project – allocation to specific activities within a management unit by program.


� ( symbol indicates top-down direction of allocation process; ( symbol indicates bottom-up direction.


� MYA – multi-year agreement; AA – annual agreement; GA – goal agreement.


� See “� REF _Ref484401388 \h ��Budget Transparency and Accountability Act�”, page � PAGEREF _Ref484401388 \h ��2�.


� From page 1 of Interim Resource Management Plan 2000/2001.  Ministry of Forests and Ministry Environment Lands and Parks.  1999. Williams Lake, B.C. 


� The RMP appendices indicates Type I Analysis summaries were made and were “available upon request.”


� Two versions of the Lakes TSA RMP were available, the larger of which (Lakes 2000) was over 10 MB in size.  The smaller of the two, Lakes 1999, at about 1 MB was downloaded and reviewed.  The large file sizes are likely due to embedded photographs, and embedded MS Word and MS Excel documents.


� Of note, juvenile spacing of lodgepole pine has recently been moved to low priority because of gall rust concerns.


� The consultant has been involved in the development of 23 Type I or Type II silviculture strategies.


� Refer to the handbook for additional text describing each principle.


� The description of each principle has been edited for brevity.  Refer to the handbook for full text.


� The strategy’s principles are quoted in “� REF _Ref484398152 \h ��Incremental Silviculture Strategy for British Columbia�,” page � PAGEREF _Ref484398152 \h ��25�.


� Morfitt, 1999:67.
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_1026636594.xls
Lodgepole Pine

		Data Source: Tipsy ver 3.0 Beta 4

		Assumptions:

		No Tree Improvement

		Because of higher initial densities, regeneration is natural with 2 year regen delay.

		Because of higher densities, OAF's of 10% and 5%

		Merch volume 12.5 cm DBH

		Tipsy default ages for juvenile spacing and fertilization (age 25).  Tipsy default yield response for fertilization (15 m3/ha)

		premium log vol. proportion of tree				0.25

		log value differential				0.35

		Premium DBH										22.5																22.5																22.5																22.5																22.5																27.5																27.5																27.5																27.5																32.5																								37.5																								42.5

		Harvest Age										40																50																60																70																80																40																50																60																70																50						60						70						80						60						70						80						90						60						70						80						90

						Cul Age		Vol. at Cul. Age		Cul. Age MAI		Vol>DBH		Tot Merch Vol		%Tot Vol > DBH		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol > DBH		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol > DBH		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol > DBH		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol > DBH		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol		% Premium by Vol.		% Value Change - Log Grade Increase Basis				% Value Change - Tot Merch Volume Increase Basis				Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol		Vol>DBH		Tot Merch Vol		%Tot Vol

																				Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-										Over Prev.		Over Un-		Over Prev.		Over Un-

		Site Index		Treatment																Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated										Treatment		Treated		Treatment		Treated

		14		8,000/untreated		99		224				0		16		0.0%		0.0%										1		54		1.9%		0.5%										4		97		4.1%		1.0%										18		139		12.9%		3.2%										36		173		20.8%		5.2%

				8,000/1,600		93		223				0		28		0.0%		0.0%		0.0%				75.0%				2		68		2.9%		0.7%		20.6%				25.9%				13		113		11.5%		2.9%		62.6%				16.5%				37		152		24.3%		6.1%		30.8%				9.4%				67		186		36.0%		9.0%		25.6%				7.5%																												0.0%				0.0%												0.0%				0.0%												0.0%				0.0%

				8,000/1,600/fert		87		234				0		43		0.0%		0.0%		0.0%		0.0%		53.6%		168.8%		7		91		7.7%		1.9%		56.5%		110.4%		33.8%		68.5%		28		137		20.4%		5.1%		27.2%		138.5%		21.2%		41.2%		59		178		33.1%		8.3%		12.7%		54.6%		17.1%		28.1%		92		212		43.4%		10.8%		7.2%		38.0%		14.0%		22.5%																										0.0%		0.0%		0.0%		0.0%										0.0%		0.0%		0.0%		0.0%										0.0%		0.0%		0.0%		0.0%

				5,000/untreated		98		225				0		17		0.0%		0.0%										1		55		1.8%		0.5%										7		100		7.0%		1.8%										23		142		16.2%		4.0%										36		176		20.5%		5.1%

				5,000/1,600		101		236				0		25		0.0%		0.0%		0.0%				47.1%				3		63		4.8%		1.2%		56.7%				14.5%				15		107		14.0%		3.5%		35.1%				7.0%				39		146		26.7%		6.7%		22.7%				2.8%				70		180		38.9%		9.7%		31.5%				2.3%																												0.0%				0.0%												0.0%				0.0%												0.0%				0.0%

				5,000/1,600/fert		90		237				1		42		2.4%		0.6%		0.0%		0.0%		68.0%		147.1%		8		86		9.3%		2.3%		33.4%		144.1%		36.5%		56.4%		31		133		23.3%		5.8%		23.2%		81.5%		24.3%		33.0%		63		173		36.4%		9.1%		12.7%		43.7%		18.5%		21.8%		96		207		46.4%		11.6%		6.7%		44.4%		15.0%		17.6%																										0.0%		0.0%		0.0%		0.0%										0.0%		0.0%		0.0%		0.0%										0.0%		0.0%		0.0%		0.0%

				3,000/untreated		100		223				0		18		0.0%		0.0%										1		53		1.9%		0.5%										11		97		11.3%		2.8%										30		136		22.1%		5.5%										56		171		32.7%		8.2%

				3,000/1,600		94		208				0		21		0.0%		0.0%		0.0%				16.7%				2		57		3.5%		0.9%		30.1%				7.5%				14		98		14.3%		3.6%		9.1%				1.0%				37		136		27.2%		6.8%		8.2%				0.0%				67		170		39.4%		9.9%		7.1%				-0.6%																												0.0%				0.0%												0.0%				0.0%												0.0%				0.0%

				3,000/1,600/fert		101		253				0		36		0.0%		0.0%		0.0%		0.0%		71.4%		100.0%		7		79		8.9%		2.2%		53.4%		129.4%		38.6%		49.1%		29		123		23.6%		5.9%		22.8%		37.8%		25.5%		26.8%		60		163		36.8%		9.2%		12.4%		23.4%		19.9%		19.9%		92		197		46.7%		11.7%		6.5%		14.9%		15.9%		15.2%																										0.0%		0.0%		0.0%		0.0%										0.0%		0.0%		0.0%		0.0%										0.0%		0.0%		0.0%		0.0%

		16		8,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				8,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				8,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				5,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				5,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				5,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				3,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				3,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				3,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

		18		8,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				8,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				8,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				5,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				5,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				5,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				3,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				3,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

				3,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%

		20		8,000/untreated		67		313								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										1		126		0.8%		0.2%										10		207		4.8%		1.2%										38		272		14.0%		3.5%										72		326		22.1%		5.5%

				8,000/1,600		70		340								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										3		141		2.1%		0.5%		58.8%				11.9%				22		220		10.0%		2.5%		37.5%				6.3%				65		284		22.9%		5.7%		22.3%				4.4%				117		340		34.4%		8.6%		19.5%				4.3%

				8,000/1,600/fert		65		331								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										4		154		2.6%		0.6%		7.7%		79.5%		9.2%		22.2%		29		233		12.4%		3.1%		8.6%		55.2%		5.9%		12.6%		79		300		26.3%		6.6%		5.3%		31.0%		5.6%		10.3%		131		353		37.1%		9.3%		2.7%		23.8%		3.8%		8.3%

				5,000/untreated		67		316								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										2		129		1.6%		0.4%										15		211		7.1%		1.8%										46		274		16.8%		4.2%										86		328		26.2%		6.6%

				5,000/1,600		68		326								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										4		135		3.0%		0.7%		31.9%				4.7%				25		214		11.7%		2.9%		22.5%				1.4%				70		279		25.1%		6.3%		17.3%				1.8%				122		335		36.4%		9.1%		13.6%				2.1%

				5,000/1,600/fert		65		326								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										5		148		3.4%		0.8%		4.9%		41.3%		9.6%		14.7%		33		228		14.5%		3.6%		8.4%		36.3%		6.5%		8.1%		84		295		28.5%		7.1%		4.7%		24.4%		5.7%		7.7%		139		348		39.9%		10.0%		3.4%		18.3%		3.9%		6.1%

				3,000/untreated		70		322								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										3		125		2.4%		0.6%										21		204		10.3%		2.6%										57		267		21.3%		5.3%										104		322		32.3%		8.1%

				3,000/1,600		68		312								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										4		125		3.2%		0.8%		11.7%				0.0%				25		202		12.4%		3.1%		7.1%				-1.0%				70		266		26.3%		6.6%		8.1%				-0.4%				121		321		37.7%		9.4%		5.8%				-0.3%

				3,000/1,600/fert		65		313								0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										5		139		3.6%		0.9%		4.3%		17.5%		11.2%		11.2%		34		216		15.7%		3.9%		9.5%		18.5%		6.9%		5.9%		84		283		29.7%		7.4%		4.5%		13.7%		6.4%		6.0%		137		334		41.0%		10.3%		3.1%		9.4%		4.0%		3.7%

		22		8,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				8,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				8,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

		24		8,000/untreated		57		374		6.56						0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										18		229		7.9%		2.0%										69		326		21.2%		5.3%										141		390		36.2%		9.0%										220		442		49.8%		12.4%

				8,000/1,600		54		370		6.85						0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										34		242		14.0%		3.5%		27.6%				5.7%				114		339		33.6%		8.4%		20.6%				4.0%				200		409		48.9%		12.2%		12.3%				4.9%				286		463		61.8%		15.4%		8.4%				4.8%

				8,000/1,600/fert		58		411		7.09						0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										42		256		16.4%		4.1%		5.9%		38.1%		5.8%		11.8%		129		353		36.5%		9.1%		3.0%		25.4%		4.1%		8.3%		219		422		51.9%		13.0%		2.1%		15.2%		3.2%		8.2%		310		476		65.1%		16.3%		1.9%		10.8%		2.8%		7.7%

				5,000/untreated		54		357		6.61						0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										23		231		10.0%		2.5%										83		328		25.3%		6.3%										164		393		41.7%		10.4%										247		447		55.3%		13.8%

				5,000/1,600		52		350		6.73						0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										38		237		16.0%		4.0%		21.4%				2.6%				120		335		35.8%		9.0%		14.5%				2.1%				208		403		51.6%		12.9%		8.3%				2.5%				292		459		63.6%		15.9%		5.3%				2.7%

				5,000/1,600/fert		59		413		7.00						0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%										46		249		18.5%		4.6%		5.3%		29.9%		5.1%		7.8%		135		348		38.8%		9.7%		2.9%		18.7%		3.9%		6.1%		228		418		54.5%		13.6%		2.0%		10.7%		3.7%		6.4%		316		472		66.9%		16.7%		1.8%		7.4%		2.8%		5.6%

				3,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%		0.0%				0.0%								0.0%		0.0%		0.0%				0.0%								0.0%		0.0%		0.0%				0.0%								0.0%		0.0%		0.0%				0.0%

				3,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%		0.0%		0.0%		0.0%		0.0%						0.0%		0.0%		0.0%		0.0%		0.0%		0.0%						0.0%		0.0%		0.0%		0.0%		0.0%		0.0%						0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		26		8,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				8,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				8,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

		28		8,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				8,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				8,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				5,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/untreated												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%

				3,000/1,600/fert												0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%																0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%														0.0%		0.0%



Larry Atherton:
Inconsistent with other data.

Larry Atherton:
Appears inconsistent.  Spaced stands typically have older culmination ages than unspaced.

Larry Atherton:
Based on coastal market pricing system log values for second growth timber for month ended May 15/00, for hembal, cedar and Douglas-fir (together about 95% of scaled timber).  Weighted average change in value between J (16 cm top, 5 m log) and H (38 cm top, 5 m log) grades is 38%.  Weighted avg. change in value between U (10 cm top, 5 m log) and J grades is 33%, and X (10 cm top, 3 m log) and U grades is 39%.  From this, a rough 35% value increase is associated with the change in premium content.  Assumes a similar volume grade shift also occurs in the lower grades.
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Regional Snapshot

		

		Totals By Program		Proposed Outputs - (ha's)																		Proposed Inputs								Stand level outcome of Year 1 activity																Forest level outcome of a continued program of activity																		Habitat outcome

				Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

				yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION

		TFL 3		100		100		100		100		100		500		- 0		500		2000		200,000		5.00		2.27		I								30,000										I								1,750

		TFL 8		150		150		150		150		150		750		750		1,500		1500		225,000		4.00		2.73		I								45,000										I								10,500

		TFL 14

		TFL 23												- 0		- 0		- 0																												- 0

		TFL 55

		TFL 56

														- 0		- 0		- 0																												- 0

		Total		250		250		250		250		250		1,250		750		2,000				425,000				5.00				- 0		- 0		- 0		75,000												- 0		- 0		- 0		12,250

		STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING

		Revelstoke TSA		300		300		300		300		300		1,500		1,500		3,000		1200		360,000		1.50		2.05																				- 0

		TFL 3		400		400		400		400		400		2,000		2,000		4,000		800		320,000		1.50		2.73																				- 0

		TFL 8																																												- 0

		TFL 14																																												- 0

		TFL 23																																												- 0

		TFL 55

		TFL 56

		Total		700		700		700		700		700		3,500		3,500		7,000				680,000				4.77

		FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH

		Total		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0		- 0		- 0		- 0

		REGION TOTAL		950		950		950		950		950		4,750		4,250						1,105,000				9.77				- 0		- 0		- 0		75,000		- 0		- 0		- 0		- 0				- 0		- 0		- 0		12,250		- 0		- 0		- 0		- 0

																																GR. TOT.		75,000		m3

		Totals By Management Unit		Proposed Outputs - (ha's)																Proposed Inputs		Proposed Inputs						Stand level outcome of Year 1 activity		Stand level outcome of Year 1 activity																Forest level outcome of a continued program of activity																		Habitat outcome

				Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

				yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		Arrow TSA

		Boundary TSA

		Cranbrook TSA

		Golden TSA

		Invermere TSA

		Kootenay Lake TSA

		Revelstoke TSA

		TFL 3

		TFL 8

		TFL 14

		TFL 23

		TFL 55

		TFL 56

		REGION TOTAL		- 0		- 0		- 0		- 0		- 0		- 0		- 0						- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Totals By Forest District		Proposed Outputs - (ha's)																Proposed Inputs		Proposed Inputs						Stand level outcome of Year 1 activity		Stand level outcome of Year 1 activity																Forest level outcome of a continued program of activity																		Habitat outcome

				Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

				yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		Arrow

		Boundary

		Columbia

		Cranbrook

		Invermere

		Kootenay Lake

		REGION TOTAL		- 0		- 0		- 0		- 0		- 0		- 0		- 0



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

Automatically calculated from unit cost factors specified in the preceding column.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Update Regional Snapshot

Output can be based on Year 1 activity or on a continued program.

IMPORTANT!! - see note in cell below.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Automatically calculated from unit cost factors specified in the preceding column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Output can be based on Year 1 activity or on a continued program.

IMPORTANT!! - see note in cell below.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Automatically calculated from unit cost factors specified in the preceding column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)



Arrow TSA Strategy

				Strategy						History						Proposed Outputs - (ha's)																		Proposed Inputs								Stand level outcome of Year 1 activity																		Forest level outcome of a continued program of activity																		Habitat outcome										Decision Criteria														RANK

		Strategy		Strategy						Year		10 Year		Accompl.		Proposed annual area to be treated																Continues		Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)																		Legal		Probability		Policy /		Biological		Continuation of		Full funding				Regional

		No.		Priority		Description		Activity		Adopted		Goal (ha)		(ha)		yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		Beyond?		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+		Obligation?		H - M - L		Physical?		Window?		commitment?		possible?		Other		Rank		Comments

				BACKLOG REFORESTATION / RESTORATION						BACKLOG REFORESTATION / RESTORATION						BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION										BACKLOG REFORESTATION / RESTORATION														BACKLOG REFORESTATION / RESTORATION

		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y				1

																										- 0		- 0		- 0						- 0				- 0																				- 0

		LT1				Maintain the THLB by:																				- 0		- 0		- 0						- 0				- 0																				- 0

		LT1		1		(a) surveying 2000 ha/yr of pre-1987 SR area to ensure they remain fully stocked		Survey								2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		N		20		40,000		0.10		0.91		M						300,000												M						60,000

		LT1		1		(b) treating approximately 400 ha of backlog NSR		Plant								100		100		100		100		- 0		400		- 0		400		N		1200		120,000		3.00		1.36		M								30,000										M								1,400

		LT1		2		(c) maintaining approximately 200 ha of previously reforested backlog plantations.		Brush								50		50		50		50				200		200		400		N		600		30,000		1.00		0.23		M						15,000												M						1,200

		Not stated		1		Conduct approximately 1600 ha/yr of retrospective OAF1 surveys over a 20 year period.		Survey								1,600		1,600		1,600		1,600		1,600		8,000		8,000		16,000		Y		20		32,000		0.10		0.73		I						24,000												I						9,600

		LT2				Increase the timber harvesting land base by 4.25% by:																				- 0		- 0		- 0						- 0				- 0																				- 0

				6		(a) Rehabilitating 2000 ha of deciduous stands (=1% of THLB) at the rate of 100 ha/yr (Priority based on high cost and high risk of not achieving growth rates due to opposition to herbicides.)		Plant								100		100		100		100		100		500		500		1,000		Y		2000		200,000		5.00		2.27		I								30,000										I								7,000																						L

				6		(e) Rehabilitating 500 ha of fume kill (=0.25% of THLB) at the rate of 100 ha/yr.  (Requires integrated planning and design.)		Plant								100		100		100		100		100		500		- 0		500		N		2000		200,000		5.00		2.27		I								30,000										I								1,750

				5		(f) Rehabilitating 3000 ha of permanent access structures (=3% of THLB) at the rate of 150 ha/yr.  (Priority based on high cost and low anticipated yield.)		Plant								150		150		150		150		150		750		750		1,500		Y		1500		225,000		4.00		2.73		I								45,000										I								10,500

																										- 0		- 0		- 0																														- 0

																										- 0		- 0		- 0																														- 0

						TOTALS										5,100		5,100		5,100		5,100		4,950		25,350		24,450		49,800						867,000				10.95				- 0		- 0		339,000		135,000												- 0		- 0		70,800		20,650

				STAND TENDING						STAND TENDING						STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING										STAND TENDING														STAND TENDING

		ALL		1		Conduct approximately 5000 ha/yr of silviculture surveys in support of all stand tending strategies.		Survey								5,000		5,000		5,000		5,000		5,000		25,000		25,000		50,000		Y		20		100,000		0.10		2.27																				- 0

		ST4				Improve timber availability by achieving green-up 6-8 years earlier in existing stands aged 1-20 years in the VQO zone outside of watersheds by:																																		- 0		M																		M

		ST4		4		(b) spacing 150 ha/yr to prepare them for fert.		Space								150		150		150		150		150		750		750		1,500		Y		800		120,000		1.50		1.02														150						- 0

		ST4		2		(e) fertilizing 300 ha/yr to reduce time until 7 m green-up by 2 years.		Fertilize								300		300		300		300		300		1,500		1,500		3,000		Y		300		90,000		0.10		0.14								6,000				300								- 0								6,200

		ST4		N/A		(d) undertake a project to improve site index estimates, with the expected result of reducing 7 m green-up ages by 5 yrs		Current IFPA project																												- 0				- 0																				- 0

		ST2		3		Late rotation fertilize 400 ha/yr to produce approximately 3000 m3/yr of additional harvest volume by the 2nd decade		Fertilize								400		400		400		400		400		2,000		2,000		4,000		Y		300		120,000		0.10		0.18				1,500																- 0		3,000

		Q2		4		Prune 300 ha/yr of existing stands aged 1-30 years in two lifts (=150 ha/yr X 2 lifts) to create knot-free timber in the bottom 5.0 m log.		Prune								300		300		300		300		300		1,500		1,500		3,000		Y		1200		360,000		1.50		2.05																				- 0

		Q1		5		Space 400 ha/yr of existing stands aged 1-30 years so that at least 60% of harvested volumes in the latter half of the mid term are good quality sawlogs		Space								400		400		400		400		400		2,000		2,000		4,000		Y		800		320,000		1.50		2.73																				- 0

																																																												- 0

																																																												- 0

																																																												- 0

																6,550		6,550		6,550		6,550		6,550		32,750		32,750		65,500						1,110,000				8.39

				FOREST HEALTH						FOREST HEALTH						FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH										FOREST HEALTH														FOREST HEALTH

						GRAND TOTALS										11,650		11,650		11,650		11,650		11,500		58,100		57,200



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Larry Atherton:
confirm.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Continues beyond year 10?
Y - Yes
N - No

Is there a legal obligation to undertake the activity?  Generally this would only apply to backlog reforestation where planting has taken place and there is a legal obligation to ensure free growing.

What is the estimate of the probability that if an activity is completed the outcome will be measurable and real?
H - high
M - medium
L - low

Is the constraint on timber or habitat supply that a strategy is adressing a policy constraint (e.g., green-up, biodiversity rule, etc.) or a physical constraint (e.g., age class imbalance)?  Enter "policy" or "physical."  Generally, (but not necessarily always) in the decision process, a physical constraint should rank higher against a policy constraint.

Is there a biological window of opportunity that, if missed, the opportunity presented by the strategy will be lost?  Enter "yes" if this is the case, otherwise leave blank.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Enter the year in which the strategy was  first funded to at least 75% of fully funded need.  Can consist of an "effective" date in cases where the activity has been perviously and consistently funded before this funding approval methodology began.

Total number of hectares to be treated over 10 years, as of the date when the strategy was adopted.

Accomplished to date.  Hectares treated since the year the strategy was adopted.

This strategy was commited to in a prior year - Yes or No.  History section should reflect an earlier commitment.

Is it reasonable to expect that within normal budget expectations this strategy can be fully funded.  Enter yes or no.  Partial funding of a strategy may make a result immeasurable.

Overall regional ranking within the program (i.e., within backlog, stand tending, etc.)

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

List strategies in general order of descending priority.

Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Automatically calculated from unit cost factors specified in the preceding column.

IMPORTANT!!
Use only the following activity type names.  The program will search for these names.  Other spelling will not be recognized and activity totals will be incorrect.

Survey
Site Prep
Plant
Brush
Space
Fertilize
Prune

IMPORTANT!! - see note in cell below.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Based on an anticipated reduction in OAF1 from 15% to 10%.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Based on a 6% mai response to a single fert, times 300 ha treated annually out of a total of 1600 ha logged annually, times base case LTHL of 547000 m3/yr, rounded to the nearest 100 m3/yr.

Larry Atherton:
Target large log = 42.5 cm.  If stands are harvested at an early age (i.e., volume focus) then no increased premium.  If stands are harvested at modelled age, then anticipate

Based on stand level response of 20m3/ha to fertilization.  No volume response attributed to spacing.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Larry Atherton:
Based on Pl, SI 20, premium grade at 27.5 cm.

Larry Atherton:
Based on Pl, SI 20, premium grade at 27.5 cm.



Boundary TSA Strategy

		





Regional List

		

		RANK								Strategy						History						Proposed Outputs - (ha's)																		Proposed Inputs								Stand level outcome of Year 1 activity																		Forest level outcome of a continued program of activity																		Habitat outcome										Decision Criteria

		Regional						Strategy		Strategy				Activity		Year		10 Year		Accompl.		Proposed annual area to be treated																Continues		Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)																		Legal		Probability		Policy /		Biological		Continuation of		Full funding

		Rank		Comments		Management Unit		No.		Priority		Description		Type		Adopted		Goal (ha)		(ha)		yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		Beyond?		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+		Obligation?		H - M - L		Physical?		Window?		commitment?		possible?		Other

		BACKLOG REFORESTATION / RESTORATION								BACKLOG REFORESTATION / RESTORATION						BACKLOG REFORESTATION / RESTORATION						BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION										BACKLOG REFORESTATION / RESTORATION

		1				Arrow		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		2				Boundary		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		3				Cranbrook		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		4				Golden		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		5				Invermere		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		6				Kootenay Lake		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		7				Revelstoke		ALL		1		Conduct approximately 1000 ha/yr of silviculture surveys in support of all backlog strategies.		Survey		N/A						1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		N		20		20,000		0.10		0.45		M																		M																																						Y

		8				Boundary		LT1				Maintain the THLB by:																				- 0		- 0		- 0						- 0				- 0																				- 0

		9						LT1		1		(a) surveying 2000 ha/yr of pre-1987 SR area to ensure they remain fully stocked		Survey								2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		N		20		40,000		0.10		0.91		M						300,000												M						60,000

		10						LT1		1		(b) treating approximately 400 ha of backlog NSR		Plant								100		100		100		100		- 0		400		- 0		400		N		1200		120,000		3.00		1.36		M								30,000										M								1,400

		11						LT1		2		(c) maintaining approximately 200 ha of previously reforested backlog plantations.		Brush								50		50		50		50				200		200		400		N		600		30,000		1.00		0.23		M						15,000												M						1,200

		12				Cranbrook		Not stated		1		Conduct approximately 1600 ha/yr of retrospective OAF1 surveys over a 20 year period.		Survey								1,600		1,600		1,600		1,600		1,600		8,000		8,000		16,000		Y		20		32,000		0.10		0.73		I						24,000												I						9,600

		13				Revelstoke		LT2				Increase the timber harvesting land base by 4.25% by:																				- 0		- 0		- 0						- 0				- 0																				- 0

		14								6		(a) Rehabilitating 2000 ha of deciduous stands (=1% of THLB) at the rate of 100 ha/yr (Priority based on high cost and high risk of not achieving growth rates due to opposition to herbicides.)		Plant								100		100		100		100		100		500		500		1,000		Y		2000		200,000		5.00		2.27		I								30,000										I								7,000																						L

		15								6		(e) Rehabilitating 500 ha of fume kill (=0.25% of THLB) at the rate of 100 ha/yr.  (Requires integrated planning and design.)		Plant								100		100		100		100		100		500		- 0		500		N		2000		200,000		5.00		2.27		I								30,000										I								1,750

		16								5		(f) Rehabilitating 3000 ha of permanent access structures (=3% of THLB) at the rate of 150 ha/yr.  (Priority based on high cost and low anticipated yield.)		Plant								150		150		150		150		150		750		750		1,500		Y		1500		225,000		4.00		2.73		I								45,000										I								10,500

																																- 0		- 0		- 0																														- 0

																																- 0		- 0		- 0																														- 0

												TOTALS										11,100		11,100		11,100		11,100		10,950		55,350		54,450		109,800						987,000				13.68				- 0		- 0		339,000		135,000												- 0		- 0		70,800		20,650

		STAND TENDING								STAND TENDING						STAND TENDING						STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING										STAND TENDING

								ALL		1		Conduct approximately 5000 ha/yr of silviculture surveys in support of all stand tending strategies.		Survey								5,000		5,000		5,000		5,000		5,000		25,000		25,000		50,000		Y		20		100,000		0.10		2.27																				- 0

								ST4				Improve timber availability by achieving green-up 6-8 years earlier in existing stands aged 1-20 years in the VQO zone outside of watersheds by:																																		- 0		M																		M

								ST4		4		(b) spacing 150 ha/yr to prepare them for fert.		Space								150		150		150		150		150		750		750		1,500		Y		800		120,000		1.50		1.02																14%				- 0

								ST4		2		(e) fertilizing 300 ha/yr to reduce time until 7 m green-up by 2 years.		Fertilize								300		300		300		300		300		1,500		1,500		3,000		Y		300		90,000		0.10		0.14								6,000								4%				- 0								6,200

								ST4		N/A		(d) undertake a project to improve site index estimates, with the expected result of reducing 7 m green-up ages by 5 yrs		Current IFPA project																												- 0				- 0																				- 0

								ST2		3		Late rotation fertilize 400 ha/yr to produce approximately 3000 m3/yr of additional harvest volume by the 2nd decade		Fertilize								400		400		400		400		400		2,000		2,000		4,000		Y		300		120,000		0.10		0.18				1,500																- 0		3,000

								Q2		4		Prune 300 ha/yr of existing stands aged 1-30 years in two lifts (=150 ha/yr X 2 lifts) to create knot-free timber in the bottom 5.0 m log.		Prune								300		300		300		300		300		1,500		1,500		3,000		Y		1200		360,000		1.50		2.05																				- 0

								Q1		5		Space 400 ha/yr of existing stands aged 1-30 years so that at least 60% of harvested volumes in the latter half of the mid term are good quality sawlogs		Space								400		400		400		400		400		2,000		2,000		4,000		Y		800		320,000		1.50		2.73																				- 0

																																																																		- 0

																																																																		- 0

																																																																		- 0

																						6,550		6,550		6,550		6,550		6,550		32,750		32,750		65,500						1,110,000				8.39

		FOREST HEALTH								FOREST HEALTH						FOREST HEALTH						FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH										FOREST HEALTH

												GRAND TOTALS										17,650		17,650		17,650		17,650		17,500		88,100		87,200



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Larry Atherton:
confirm.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Continues beyond year 10?
Y - Yes
N - No

Is there a legal obligation to undertake the activity?  Generally this would only apply to backlog reforestation where planting has taken place and there is a legal obligation to ensure free growing.

What is the estimate of the probability that if an activity is completed the outcome will be measurable and real?
H - high
M - medium
L - low

Is the constraint on timber or habitat supply that a strategy is adressing a policy constraint (e.g., green-up, biodiversity rule, etc.) or a physical constraint (e.g., age class imbalance)?  Enter "policy" or "physical."  Generally, (but not necessarily always) in the decision process, a physical constraint should rank higher against a policy constraint.

Is there a biological window of opportunity that, if missed, the opportunity presented by the strategy will be lost?  Enter "yes" if this is the case, otherwise leave blank.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Enter the year in which the strategy was  first funded to at least 75% of fully funded need.  Can consist of an "effective" date in cases where the activity has been perviously and consistently funded before this funding approval methodology began.

Total number of hectares to be treated over 10 years, as of the date when the strategy was adopted.

Accomplished to date.  Hectares treated since the year the strategy was adopted.

This strategy was commited to in a prior year - Yes or No.  History section should reflect an earlier commitment.

Is it reasonable to expect that within normal budget expectations this strategy can be fully funded.  Enter yes or no.  Partial funding of a strategy may make a result immeasurable.

Overall regional ranking within the program (i.e., within backlog, stand tending, etc.)

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

List strategies in general order of descending priority.

Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Automatically calculated from unit cost factors specified in the preceding column.

IMPORTANT!!
Use only the following activity type names.  The program will search for these names.  Other spelling will not be recognized and activity totals will be incorrect.

Survey
Site Prep
Plant
Brush
Space
Fertilize
Prune

IMPORTANT!! - see note in cell below.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Based on an anticipated reduction in OAF1 from 15% to 10%.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Based on a 6% mai response to a single fert, times 300 ha treated annually out of a total of 1600 ha logged annually, times base case LTHL of 547000 m3/yr, rounded to the nearest 100 m3/yr.

Larry Atherton:
Target large log = 42.5 cm.  If stands are harvested at an early age (i.e., volume focus) then no increased premium.  If stands are harvested at modelled age, then anticipate

Based on stand level response of 20m3/ha to fertilization.  No volume response attributed to spacing.

Larry Atherton:
Based on Pl, SI 20, premium grade at 27.5 cm.

Larry Atherton:
Based on Pl, SI 20, premium grade at 27.5 cm.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Update Regional List

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Strategy states 6000 ha across all strategies.  1000 ha allocated to backlog and 5000 to stand tending.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.



Region by Program by Activity

		

		Program by Activity		Proposed Outputs - (ha's)																Proposed Inputs								Stand level outcome of Year 1 activity																		Forest level outcome of a continued program of activity																		Habitat outcome

				Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

				yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION

		pln/surv/prescribe		1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		20		20,000		0.10		0.45		M																		M

		site prep		2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		20		40,000		0.10		0.91		M						300,000												M						60,000

		planting		100		100		100		100		- 0		400		- 0		400		1200		120,000		3.00		1.36		M								30,000										M								1,400

		brushing		50		50		50		50				200		200		400		600		30,000		1.00		0.23		M						15,000												M						1,200

		seed		1,600		1,600		1,600		1,600		1,600		8,000		8,000		16,000		20		32,000		0.10		0.73		I						24,000												I						9,600

		max density												- 0		- 0		- 0				- 0				- 0																				- 0

		pruning		100		100		100		100		100		500		500		1,000		2000		200,000		5.00		2.27		I								30,000										I								7,000

		TFL 3		100		100		100		100		100		500		- 0		500		2000		200,000		5.00		2.27		I								30,000										I								1,750

		TFL 8		150		150		150		150		150		750		750		1,500		1500		225,000		4.00		2.73		I								45,000										I								10,500

		TFL 14

		TFL 23												- 0		- 0		- 0																												- 0

		TFL 55

		TFL 56

														- 0		- 0		- 0																												- 0

		Total		5,100		5,100		5,100		5,100		4,950		25,350		24,450		49,800				867,000				10.95				- 0		- 0		339,000		135,000												- 0		- 0		70,800		20,650

		STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING

		pln/surv/prescribe		5,000		5,000		5,000		5,000		5,000		25,000		25,000		50,000		20		100,000		0.10		2.27																				- 0

		Spacing																								- 0		M																		M

		Pruning		150		150		150		150		150		750		750		1,500		800		120,000		1.50		1.02														150						- 0

		Fertilizing		300		300		300		300		300		1,500		1,500		3,000		300		90,000		0.10		0.14								6,000				300								- 0								6,200

		Studies																				- 0				- 0																				- 0

		other		400		400		400		400		400		2,000		2,000		4,000		300		120,000		0.10		0.18				1,500																- 0		3,000

		Revelstoke TSA		300		300		300		300		300		1,500		1,500		3,000		1200		360,000		1.50		2.05																				- 0

		TFL 3		400		400		400		400		400		2,000		2,000		4,000		800		320,000		1.50		2.73																				- 0

		TFL 8																																												- 0

		TFL 14																																												- 0

		TFL 23																																												- 0

		TFL 55

		TFL 56

		Total		6,550		6,550		6,550		6,550		6,550		32,750		32,750		65,500				1,110,000				8.39

		FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH

		pln/surv/prescribe

		site rehab

		Spacing

		Pruning

		Studies

		other

		Total		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0		- 0		- 0		- 0

		REGION TOTAL		11,650		11,650		11,650		11,650		11,500		58,100		57,200						1,977,000				19.34				- 0		- 0		339,000		135,000		- 0		- 0		- 0		- 0				- 0		- 0		70,800		20,650		- 0		- 0		- 0		- 0

																																GR. TOT.		474,000		m3



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Larry Atherton:
confirm.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

Automatically calculated from unit cost factors specified in the preceding column.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Based on an anticipated reduction in OAF1 from 15% to 10%.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Based on a 6% mai response to a single fert, times 300 ha treated annually out of a total of 1600 ha logged annually, times base case LTHL of 547000 m3/yr, rounded to the nearest 100 m3/yr.

Larry Atherton:
Target large log = 42.5 cm.  If stands are harvested at an early age (i.e., volume focus) then no increased premium.  If stands are harvested at modelled age, then anticipate

Based on stand level response of 20m3/ha to fertilization.  No volume response attributed to spacing.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Update Regional Snapshot



Region by Program by MU

		

		Program by Management Unit		Proposed Outputs - (ha's)																Proposed Inputs								Stand level outcome of Year 1 activity																		Forest level outcome of a continued program of activity																		Habitat outcome

				Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

				yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION

		Arrow TSA		1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		20		20,000		0.10		0.45		M																		M

		Boundary TSA		2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		20		40,000		0.10		0.91		M						300,000												M						60,000

		Cranbrook TSA		100		100		100		100		- 0		400		- 0		400		1200		120,000		3.00		1.36		M								30,000										M								1,400

		Golden TSA		50		50		50		50				200		200		400		600		30,000		1.00		0.23		M						15,000												M						1,200

		Invermere TSA		1,600		1,600		1,600		1,600		1,600		8,000		8,000		16,000		20		32,000		0.10		0.73		I						24,000												I						9,600

		Kootenay Lake TSA												- 0		- 0		- 0				- 0				- 0																				- 0

		Revelstoke TSA		100		100		100		100		100		500		500		1,000		2000		200,000		5.00		2.27		I								30,000										I								7,000

		TFL 3		100		100		100		100		100		500		- 0		500		2000		200,000		5.00		2.27		I								30,000										I								1,750

		TFL 8		150		150		150		150		150		750		750		1,500		1500		225,000		4.00		2.73		I								45,000										I								10,500

		TFL 14

		TFL 23												- 0		- 0		- 0																												- 0

		TFL 55

		TFL 56

														- 0		- 0		- 0																												- 0

				5,100		5,100		5,100		5,100		4,950		25,350		24,450		49,800				867,000				10.95				- 0		- 0		339,000		135,000												- 0		- 0		70,800		20,650

		STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING

		Arrow TSA		5,000		5,000		5,000		5,000		5,000		25,000		25,000		50,000		20		100,000		0.10		2.27																				- 0

		Boundary TSA																								- 0		M																		M

		Cranbrook TSA		150		150		150		150		150		750		750		1,500		800		120,000		1.50		1.02														150						- 0

		Golden TSA		300		300		300		300		300		1,500		1,500		3,000		300		90,000		0.10		0.14								6,000				300								- 0								6,200

		Invermere TSA																				- 0				- 0																				- 0

		Kootenay Lake TSA		400		400		400		400		400		2,000		2,000		4,000		300		120,000		0.10		0.18				1,500																- 0		3,000

		Revelstoke TSA		300		300		300		300		300		1,500		1,500		3,000		1200		360,000		1.50		2.05																				- 0

		TFL 3		400		400		400		400		400		2,000		2,000		4,000		800		320,000		1.50		2.73																				- 0

		TFL 8																																												- 0

		TFL 14																																												- 0

		TFL 23																																												- 0

		TFL 55

		TFL 56

				6,550		6,550		6,550		6,550		6,550		32,750		32,750		65,500				1,110,000				8.39

		FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH

				11,650		11,650		11,650		11,650		11,500		58,100		57,200



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Larry Atherton:
confirm.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

Automatically calculated from unit cost factors specified in the preceding column.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Based on an anticipated reduction in OAF1 from 15% to 10%.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Based on a 6% mai response to a single fert, times 300 ha treated annually out of a total of 1600 ha logged annually, times base case LTHL of 547000 m3/yr, rounded to the nearest 100 m3/yr.

Larry Atherton:
Target large log = 42.5 cm.  If stands are harvested at an early age (i.e., volume focus) then no increased premium.  If stands are harvested at modelled age, then anticipate

Based on stand level response of 20m3/ha to fertilization.  No volume response attributed to spacing.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Minor effect.  Not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving availability.

Anticipate a measurable effect.  However, not possible to calculate because TS analysis did not conduct sensitivity by zone.  Objective is to maintain base case by improving timber availability.

Update Regional Summary



MU by Program by Activity

		

		Management Unit& Program		Activity		Proposed Outputs - (ha's)																Proposed Inputs								Stand level outcome of Year 1 activity																		Forest level outcome of a continued program of activity																		Habitat outcome

						Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

						yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		ARROW TSA																												ARROW TSA																		ARROW TSA																		ARROW TSA

		Backlog		pln/surv/prescribe		1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		20		20,000		0.10		0.45		M																		M

				site prep

				planting

				brushing

				seed

				max density

				pruning

		Stand Tending		pln/surv/prescribe		2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		20		40,000		0.10		0.91		M						300,000				300		150						M						60,000

				Spacing

				Pruning

				Fertilizing

				Studies

				other

		Forest Health		pln/surv/prescribe		100		100		100		100		- 0		400		- 0		400		1200		120,000		3.00		1.36		M								30,000										M								1,400

				site rehab

				Spacing

				Pruning

				Studies

				other

																- 0		- 0		- 0																												- 0

						3,100		3,100		3,100		3,100		3,000		15,400		15,000		30,400				180,000				2.73				- 0		- 0		300,000		30,000												- 0		- 0		60,000		1,400

		BOUNDARY TSA																												BOUNDARY TSA																		BOUNDARY TSA																		BOUNDARY TSA

		Backlog		pln/surv/prescribe		1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		20		20,000		0.10		0.45		M																		M

				site prep

				planting

				brushing

				seed

				max density

				pruning

		Stand Tending		pln/surv/prescribe		2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		20		40,000		0.10		0.91		M						300,000				300		150						M						60,000

				Spacing

				Pruning

				Fertilizing

				Studies

				other

		Forest Health		pln/surv/prescribe		100		100		100		100		- 0		400		- 0		400		1200		120,000		3.00		1.36		M								30,000										M								1,400

				site rehab

				Spacing

				Pruning

				Studies

				other

						- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0				- 0		- 0		- 0		- 0												- 0		- 0		- 0		- 0

		Regional Total				3,100		3,100		3,100		3,100		3,000										180,000				3								300,000		30,000																60,000		1,400



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Larry Atherton:
confirm.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

Automatically calculated from unit cost factors specified in the preceding column.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Update Regional Summary

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Larry Atherton:
confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Larry Atherton:
confirm.



District by Program by MU

		

		District		Program by Management Unit		Proposed Outputs - (ha's)																Proposed Inputs								Stand level outcome of Year 1 activity																		Forest level outcome of a continued program of activity																		Habitat outcome

						Proposed annual area to be treated																Unit Cost		Year 1		Unit Jobs		Year 1		Maintain /		Timber quantity outcome (m3)								Timber qualtity outcome (Ñ stand value, ha)								Maintain /		Quantity Outcome (m3/yr)								Qualtity Outcome (% increased premium)

						yr 1		yr 2		yr 3		yr 4		yr 5		tot 1 - 5		yr 6-10		tot yr 1-10		($)		Cost ($)		(days/ha)		Jobs (p/y)		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		1-10%		11-20%		21-30%		>30%		Increase AAC		yr 1-20		yr 21-50		yr 51-100		yr 100+		yr 1-20		yr 21-50		yr 51-100		yr 100+		Type		yr 1-20		yr 21-50		yr 51-100		yr 100+

		ARROW				ARROW																								ARROW																		ARROW																		ARROW

				BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION

				Arrow TSA		1,000		1,000		1,000		1,000		1,000		5,000		5,000		10,000		20		20,000		0.10		0.45		M																		M

				TFL 3		100		100		100		100		100		500		- 0		500		2000		200,000		5.00		2.27		I								30,000										I								1,750

				TFL 23												- 0		- 0		- 0																												- 0

																- 0		- 0		- 0																												- 0

						1,100		1,100		1,100		1,100		1,100		5,500		5,000		10,500				220,000				2.73				- 0		- 0		- 0		30,000												- 0		- 0		- 0		1,750

				STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING

				Arrow TSA		5,000		5,000		5,000		5,000		5,000		25,000		25,000		50,000		20		100,000		0.10		2.27																				- 0

				TFL 3		400		400		400		400		400		2,000		2,000		4,000		800		320,000		1.50		2.73																				- 0

				TFL 23																																												- 0

						5,400		5,400		5,400		5,400		5,400		27,000		27,000		54,000				420,000				5.00

				FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH

		BOUNDARY				BOUNDARY																								BOUNDARY																		BOUNDARY																		BOUNDARY

				BACKLOG REFORESTATION / RESTORATION																										BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION																		BACKLOG REFORESTATION / RESTORATION

				Boundary TSA		2,000		2,000		2,000		2,000		2,000		10,000		10,000		20,000		20		40,000		0.10		0.91		M						300,000												M						60,000

				TFL 8		150		150		150		150		150		750		750		1,500		1500		225,000		4.00		2.73		I								45,000										I								10,500

																- 0		- 0		- 0																												- 0

						2,150		2,150		2,150		2,150		2,150		10,750		10,750		21,500				265,000				3.64				- 0		- 0		300,000		45,000												- 0		- 0		60,000		10,500

				STAND TENDING																										STAND TENDING																		STAND TENDING																		STAND TENDING

				Boundary TSA																								- 0		M																		M

				TFL 8																																												- 0

						- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0

				FOREST HEALTH																										FOREST HEALTH																		FOREST HEALTH																		FOREST HEALTH



There are two types of quantity (volume) effect:  

Type 'A' is where increased volume is directly created, such as thru fertilzation or tree improvement.  

Type 'B' is where increased timber volume is made available in a time period by overcoming a harvesting constraint (e.g., green-up, using CT to remove volume, etc.) or by moving timber into the target time period from another decade within the same time period or from another time period (e.g., by spacing and fert to reduce min harvest ages).  It is assumed for the purposes of this exercise that the strategic planning process has ensured that a volume transfer is not detrimental to another time period and smoothes out timber supply over the planning horizon.  If volume is transferred between decades within the same time period, show the increase regardless.

For either effect, prorate effects that do not occur across the entire time period; e.g.,  a 5,000 m3/yr gain over 10 years out of  Yrs 1-20 = (10/20 * 5,000 =) 2,500 m3/yr across entire time period.  Same thing in the 21-50 yr period = (10/30 * 5,000 =) 1,667 m3/yr.  Show the calculation as a cell formula.

Calculate the total timber volume resulting from only the year 1 activity and enter the result under the time period in which it will become available for potential harvesting.  

Example: 400 ha of late rotation fertilization in year 1 will increase stand yield by 15 m3/ha for a total yield of (400 X 15=) 6,000 m3.  This will be available 10 years after fertilization, so the amount is entered under the yr 1-20 column.

Labour input:
Short-term work required in year 1 to do an activity.  Measured in person-years.  Automatically calculated from employment factors specified in the preceding column.

Output can be based on Year 1 activity or on a continued program.

Specify type of outcome (e.g., increase in spotted owl habitat, etc.)

Ñ - 'Change in.'
Estimate the % change in stand value resulting from the year 1 treatment.

Suggested ranges:

Spacing - 5% to 15%
Pruning - 15% to 30%
Fertilizing - 5%

Automatically calculated from unit cost factors specified in the preceding column.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

Larry Atherton:
Confirm.

IMPORTANT!!
Use only the following letter symbols.  The program will search for these symbols.  Other symbols or words will not be recognized and outcome totals will be incorrect.

M for Maintain (enter M only)
I for Increase (enter I only)

Indicate whether this activity serves to Maintain assumptions stated or implied in the latest timber supply analysis base case and subsequent AAC determination, or will serve to Increase timber supply above forecast levels.

Recommended methodology:

Multiply total area treated by the continued program of activity (not just year 1) by the average stand level change in MAI brought about by a program of activities.

E.g., 2000 ha of backlog NSR rehabilitatated X avg MAI of 3.5 = (2000 X 3.5 =) 7000m3/yr rise in LTHL.

E.g., A continuous program of repeat fertilization of 15% of all stands is expected to increase MAI by 25%.  LTHL will rise by 15% X 25% = 3.75%.  If timber supply analysis base case LTHL is 400,000 m3/yr, then LTHL gain of repeat fertilization will be 3.75% X 400,000 = 15,000 m3/yr.

IMPORTANT!! - see note in cell below.

Use either of the 2 methods below for determining forest level outcome (when type II silviculture analysis results are not available).

Method 1:  Pro-rate TSR sensitivity analysis results.

First, determine the percentage of the annual area harvested that the silviculture activity can be applied to.  (When the activity is continuous, this effectively pro-rates the effect of the proposed strategy across the entire timber harvesting land base).  Next, multiply this percentage by the percentage change in short term timber supply indicated by a related TSR sensitivity test.

Example of method 1.  
A proposed activity can reduce green-up on 40% of the annual area harvested by 3 years.  A TSR sensitivity test shows that if green-up were reduced by 5 years on 100% of areas the short term harvest level would rise by 10%.  Factoring these yields, the timber supply effect of the proposed activity can be calculated as a 2.4% rise in the short term harvest level as follows: 40% X 3/5 years X 10% harvest level gain = 2.4%.  Translate this percentage gain to a volume gain by multiplying 2.4% times the base case timber supply harvest level for that peiod (if harvest levels change during the period, and the effect of the green-up reduction is not constant, multiple factoring may have to be done by decade and then averaged across the period).  Do not get bogged down in detailed calculations - close is good enough.


Method 2:  Pro-rate total stand level effects.

First determine the total volume response of all stand level effects of a proposed continuing program of activities (usually a program lasting for at least a 10 year period).  Next, divide this total by the number of years in the response time frame (i.e., the time period in which the timber becomes available for harvesting).

Example of method 2.
1,000 ha/yr are proposed to be late rotation fertilized in years 1-10 for a total of 10,000 ha's fertilized.  10 years after fertilization there is a 15 m3/ha yield gain.  The total stand level effect is 10,000 ha X 15 m3/ha = 150,000 m3.  This is pro-rated over the 20 years of the short term response period (years 1-20) as follows: 150,000 m3/ 20 years =) 7,500 m3/yr.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

See yr 1-20 comment for recommended methodologies for calculating forest level outcomes.

Update District Summary

Based on a not-fully stocked plantation yielding only 1/2 of potential yield of 300 m3/ha, or 150 m3/ha.

Based on a 10 year program of 2000 ha/yr and surveys scheduling additional treatments that will maintain stocking.

Larry Atherton:
Target large log = 42.5 cm.  If stands are harvested at an early age (i.e., volume focus) then no increased premium.  If stands are harvested at modelled age, then anticipate




_1026542177

