cycle.

Uncertainty over cutting cycle and available yield leads to inefficient resource allocation.  This is a major constraint to achieving sustainable utilisation.

Harvesting companies equate uncertainty of available yield and cutting cycle with risk.  To attract investment in timber extraction where the value of the resource is poorly known, it may be necessary for government to offer lower rental or greater incentives to the harvesting company.  This implies a reduced level of rent capture.  In addition, risk dissuades capital investment so that companies may be less inclined to invest in relatively expensive, but efficient, new machinery or highly skilled labour.

For a commercial harvesting operation to be sustainable in the long run, accurate estimation of allowable cut and cutting cycle is vital during the pre-investment feasibility phase.  After capital investment there will be strong incentive to match harvesting rates to planned capacity to ensure adequate return on capital employed.  This is especially true where there is high capital investment such as installation of processing plant.

Issues:
Limitations

Commercial tropical timber harvesting operations usually operate with limited information of poor quality that does not facilitate efficient and effective management planning.

Information on the tropical forest resource is often difficult to capture.  Poor access, heterogeneity of tropical forest, and absence of historical data combine to create significant obstacles to the collation of important and theoretically simple data, such as land area by forest type.

Information gathering and the provision of facilities for data analysis and input into management implies a range of skills and capacities that may not be perceived as core to the activities of commercial operations.  In many cases the skills associated with accurate data collection and processing are absent.  Even though systematic approaches to management, with planning, implementation, and monitoring are key to efficient management, they can be difficult to develop where there is limited availability of trained operators and supervisors and poorly developed information systems.  Manifestations of these limitations include high log waste rates, poor roading designs, inefficient skid trail layout and high unit costs.

The process of data collection requires skills that may not be associated with a traditional harvesting operation.  In a simple example, a chainsaw operator who is required to tag and record trees he fells to reduce wastage requires literacy and numeracy skills, an ability to understand and manage the process, and a capacity to analyse data sets to identify and rectify mistakes.  A consequence of changing his job specification is that the operator must acquire a new set of skills.  For people who have little experience of management or paper based problem solving, some of these skills may be completely outside their previous experience.

Issues:
Requirements

Commercial operators are required to make regular decisions on rates of extraction, which by implication affect the long term sustainability of the stand.  In the absence of a clearly defined understanding of the response of mixed tropical forest to harvesting, regulation is based on criteria (e.g. minimum diameter felling limit) which are quantified on the basis of rules of thumb.  If criteria and the quantified limits are poorly selected or defined there is a danger that: they may not actually directly affect long term sustainability of the forest in a predictable way; they may be combined with assumptions that are not be valid; and they may be misinterpreted in management planning.  What is needed is guidance on developing a system of yield regulation that is both systematic and flexible, where criteria and their quantification have rational foundation.  This is especially true in developing estimates of acceptable extraction intensities (or acceptable composition of the residual stand).

The long-term sustainability of the forest is dependent on the state of the forest after harvesting, rather than what is removed.  Although quantified measures of what was extracted may provide a rough guide to the state of the post harvest stand, which may be helpful in desk top assessments, yield regulation should focus on assessing the state of the forest post harvest rather than what was removed.  It is also important that monitoring of the prescriptions is within the capacity of the monitoring teams.  It is, for example, much easier to count the number of trees standing in an area than to assess the standing volume.

If yield regulation is to be a feature of standard working practice, the guidelines need to be understood by operators and supervisors, the harvesting operation must be monitored against the yield regulation prescriptions, and findings must feed back into management.  Simplicity of guidelines are important if understanding, enforcement, and monitoring are to succeed.  Well defined procedures for data handling and information flow are necessary if management is to respond to the results of the monitoring process.

The objective of yield regulation needs to be kept in mind before developing guidelines or modelling changes in the forest.  It is likely that objectives will include assessment of the sustainability of forest management, which itself has social, environmental and economic components.  Assessment of social sustainability may incorporate long term access to NTFPs, relative species mix may be an important environmental issue, and volume of merchantable logs at some point in the future may be important in assessing economic sustainability.  These elements will each require different data sets and may require rather different analytical processes.

Sustainable forest management encompasses a wide range of operations and planning tools.  The long-term sustainability of the forest is dependent on the condition of the forest after harvesting.  Minimising damage to the residual stand is the key in this respect, and this is to a large part dependent on harvesting technique, training and supervision.  Encroachment, shifting agriculture, and mining can all have significant impacts on sustainable forest use.  Yield regulation is one element in the process of sustainable forest management, and growth modelling is one way to determine yield regulation.  

Forest managers routinely discuss issues of yield regulation and resource availability but it is generally not formalised in terms of ‘growth and yield regulation’.  Although the concepts are familiar they may use different terms and have a different perspective to researchers.  Concepts of growth and yield will be more readily accepted by these groups if they are introduced in familiar terms.

Investors, forest managers, land use planners and policy makers have different needs and priorities.  For a new tool to be used, the user must have perceived a need to change in order to adopt it.  It will be important to identify the context in which target groups operate, their needs and constraints, and to market the product effectively if it is to be adopted.  Although GIS could provide significant benefit to forest managers, it is currently greatly under-utilised in commercial tropical forest management as many companies have not made the step of identifying a need to adopt GIS technology.

Options

Depending on the sophistication of the operation, and the quality of data available, a number of different methods of estimating cutting cycle may be appropriate.  For an operation that has already begun, simple visual representation of areas harvested to date within the total concession area will give an idea of the proportion of area harvested in a given period and hence total cutting cycle.  Similarly, where production data is available, calculations of productivity per unit area harvested to date and area remaining can provide useful guides to rotation length.  Calculations need to be systematic if they are to incorporate correctly the key factors which affect cutting cycle.  Calculations should include sensitivity analysis (worse case and best case scenarios) to determine influence of erroneous measurements or assumptions on calculations.  Table 1 gives an example of an area statement used to estimate cutting cycle.  Note the influence of ‘pessimistic’ and ‘optimistic’ 10% variations on the cutting cycle estimate.

Decision makers will have access to different levels of information.  Maximum benefit will be derived if some analysis is possible for those with no data, and increasingly sophisticated analysis available for those with more data.  Planners with no data would benefit from insight into growth rates and stocking densities which might be reasonably anticipated, and priorities for data to collect.  For those with area statements and species lists additional analysis should be possible (e.g. better defined growth rates).  Inventory and long term PSP data should enable more subtle analysis.

Even very general, but accurate, estimates of the anticipated growth and future yield of the forest is of value.  Broad indications of rotation length, for example, is the forest going to recover in 25, 50 or 100 years, or some general indication of future stocking levels, for example, high, medium or low, would provide useful signposts for planning.  Over these time scales more precise estimates are vulnerable to other changes, e.g. national land use policy, timber markets, illegal encroachment.  Where other data, such as area statements, are inaccurate the value of predictive models will be limited by these data.

Yield regulation of tropical mixed forest will not be brought about through provision of technical fixes alone.  Even if decision makers are not able to reach a definitive conclusion on growth or yield regulation rational, decision making should evolve from developing a clear understanding of those factors which impact and how they affect estimates.  This implies that learning and experimentation will be a key part of the process.  Key information that will assist those taking these steps will be:

· Distillation of the current state of knowledge on forest growth in a manner that is brief, accessible and clear to non-technical foresters.

· A systematic framework of steps to follow in setting yield regulation limits and in estimating cutting cycles.

· A systematic framework for monitoring of operations against limits.

· Guidance on key empirical rules of thumb on forest stocking and growth rates and their application in growth and yield estimation.

Table 1. An example of a concession area statement used to estimate cutting cycle.  Harvesting began 1993.






Optimistic

Pessimistic

Area statements (ha)




+10%

-10%










Total concession area

             334,002 


     367,403 

       300,602 










Indigenous land claims

               21,407 


       19,267 

         23,548 










Biodiversity reserves

               23,445 


       21,101 

         25,790 










Other land use

                 6,713 


         6,042 

           7,384 










Gross harvested area








1993


                                     2,500 

                 2,250 

                    2,750 

1994


                                     4,300 

                 3,870 

                    4,730 

1995


                                     4,320 

                 3,888 

                    4,752 

1996


                                     3,320 

                 2,988 

                    3,652 

1997


                                     4,200 

                 3,780 

                    4,620 

1998


                                     5,100 

                 4,590 

                    5,610 

TOTAL

               23,740 
                    23,740 

       21,366 

         26,114 










Total unharvested gross area remaining at 31.12.98

             258,697 


     299,628 

       217,766 










Assumptions and allowance for error








Additional unharvestable
20%
                           51,739 


               59,926 

                 43,553 

Mapping error, unproductive, mining losses etc.
10%
                           25,870 


               29,963 

                 21,777 

TOTAL

               77,609 


       89,888 

         65,330 










Adjusted gross productive area at 31.12.98

             181,088 


     209,739 

       152,436 










Average gross area harvested 1993-1998

                             3,957 


                 3,561 

                    4,352 










Model 








At gross area harvesting rate of

 3,957 
hectares per year for future years

3,561 

4,352 

Rotation length remaining

46 
 years 

59 

35 

Total rotation length

52 
years

65 

41 

