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Probably the most startling feature of twentieth century 
culture is the fact that we have developed such elaborate 
ways of doing things and at the same time have develop-
no way of justifying any of the things we do" 

Churchman (1961) 

INTRODUCTION 

It is the intention of this paper to argue a case for careful 
reappraisal of current developments and directions in the meth
odology of long-range planning for forest management. While the 
purpose will be achieved if professional planners in the field are 
led to reflect a little on their understanding of the problems and 
choice of methods, a more satisfactory result would include the 
promotion of an improved dialogue between planners and resource 
policy and decision makers. It is by no means certain that either 
is presently well served by the other in what needs to be a sym
biotic relationship. 

Interest in the prediction of future trends for forests and the 
complex environment with which they interact is not a recent 
innovation. Policies in respect of the "management" of forests are 
recorded in the histories of many societies. 

Thutmose III, Pharaoh of Egypt in 1500 BC included in the 
mandate given to his vizier Rekhmire the statement, "it is he who 
dispatches to cut down trees according to the decision in the 
King's house" (Schaefer, 1970). Both the cutting of live trees and 
the taking of dead trees or branches of live trees for firewood 
were strictly controlled. 

During the period 322 to 398 BC the greater part of India was 
ruled by Chandragupta Maurya. Kautiliya, a minister of the 
Mauryan Empire, prepared a treatise, the Arthasatra, around 300 
BC dealing with the art of government. In it five classes of forest 
are designated according to their permitted use. Three of the 
five are for wildlife habitat, one for the protection of elephants 
which were required in great numbers for armies and ceremonial 
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purposes, one as a hunting reserve for royalty, and the third for 
public hunting. The two remaining types were dedicated, one to 
be sacred, available for study by the Brahmans and for use in 
various religious rites, the other to the production of timber for 
home construction and fuel wood. 

Such moves to restrict the freedom of action enjoyed by part 
of a population in respect of the forest were quite clearly a con
sequence of the expectation of unsatisfactory trends in the state 
of the forest in the absence of such policy. 

Planning in its simplest terms is evidenced by "any rationally 
thought-out behaviour carried out with some degree of con
sciousness of a long term result" (Lowry, 1977). Forestry, as v/e 
now understand the term, is by its very nature a planned activity. 
Time is an essential element in the process of maturing trees just 
as it is in building up animal populations, stabilising water yields, 
or manipulating landscape. The allocation of resources to the 
improvement of forest quantity and quality implies an anticipa
tion of future benefits. 

However, planning involves more than a passive anticipation 
of future forest conditions. Rapidly increasing awareness of the 
multi-dimensional nature of forest influences has created pressure 
to develop and deploy planning methods capable of facilitating 
the resolution of conflicting demands on the forest resource. 

THE NATURE OF FORESTRY 

Whilst not unique in the demands it places on planning, forestry 
confronts the planner with a complex system of dynamic inter
actions. Time, as already noted, is a significant input to the 
growing of forests. Long planning horizons create immediate 
uncertainties. Not only will the passage of time change the forest 
environment — physical, social, political, ethical, economic — 
but it brings change in the nature of the resource itself. 

Other challenges await the planner. In general, the descriptive 
information available about the present state of the resource is 
poor. Essential components, such as the distribution, age, quantity 
and quality of each population element, where available, too 
frequently want for accuracy, currency and completeness. From 
an initial state thus inadequately described, the planner seeks to 
identify and quantify the influences which will govern changes 
in the resource over the period of interest. 

Given sufficient input of mensurational and analytical effort, 
a satisfactory representation of the physical resource characteris-
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tics can be acquired. Biological trends can be studied and future 
growth estimated. Interactions can be unravelled by painstaking 
observation and experimentation. But the forest is a complex 
dynamic system. Strong connections exist to entwine it with many 
aspects of the economy; housing starts, rural employment, foreign 
exchange earnings are but a few. Less articulated but no less 
real are the links to recreation, landscape, environmental aware
ness, environmental ethics, cultural history, and social fibre, each 
with its political nuances. 

This is the forest planning environment. A system for which the 
perceived active boundaries are in constant flux, the real bound
aries co-extensive with the widest concept of Churchman's world 
view or weltanschaung (1979). 

The objectives of forest ownership and management vary with 
time and circumstances. Norman kings of England in the IIth 
century caused the forest under their control to be managed for 
the abundance of game animals. This policy ensured an adequate 
supply of fresh meat wherever in the realm the King might travel 
in those days before refrigeration. At least as important, however, 
was the opportunity for recreational hunting and the ability to use 
access to the forest for hunting as a strategic device in the politics 
of ruling. This latter practice was to have repercussions. 

"Viewing the forest law as a restriction upon popular beneficial 
use of the land, the English nobility made common cause with 
the peasantry against the abuses of authority by the king's 
foresters in the royal preserves. The great Charter of the Forest, 
extracted by the barons from Heniy III in 1217, was a separate 
reaffirmation of the provisions of the Magna Carta which limited 
the King's arbitrary and authoritarian restrictions on the use of 
forests, particularly for grazing". 

"With changing economic conditions, the purposes behind the 
maintenance of the royal forests blurred and the system of forest 
administration gradually decayed during the Middle Ages as 
grazing rather than the chase became the dominant economic 
interest in the management of forest land. An emerging demand 
for charcoal and fuel wood from the forests provided additional 
sources of royal revenue. By the 16th century, charcoal produc
tion to support the iron and glass industries was taking an increas
ing toll of the forest cover". (Lowry, 1977). 

However, it was the 16th century maritime expansion occurring 
concurrently in England and France which was to lead to an 
interest in the predictability of wood supply. Albion notes the 
forest survey ordered by James I in 1608. while Glacken (1967) 
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records the implementation of the Great Forest Ordinance of 
France (1669) which brought management on a rotational basis 
to French forests. In this same century, John Evelyn's Silva was 
published. Two points pertinent to the present discussion arise 
from this example. The shift in management objective over a 
relatively short period, some 700 years, from the requirements of 
the chase, through grazing and the superseding of timber as the 
principal shipbuilding material, is astonishing, the more so when 
it is appreciated that the time period involved is equivalent lo 
only three rotations of the trees. 

Secondly, the motivation for change in management is shown 
to be part political — e.g., appeasement of the land barons; and 
part changing technology, in particular new processes and 
materials in competing industries. 

DEVELOPMENT OF QUANTITIVE METHODS 
FOR FOREST PLANNING 

From earliest attempts at quantitative analysis of forest pro
ductivity the concepts of growth or increment over time, and 
drain or product flow out of the forest with time have been 
recognised. Much of the early effort of yield regulation consisted 
of determining the state of the balance in these flows and recom
mendation of future management practice in response to the 
imbalances which might exist for a particular resource. A certain 
mystique developed around the possibility of a perfect balance 
between growth of timber (and other values) in the forest and tlie 
rate of consumption or removal of these values. 

The so-called "normal" or fully regulated forest would contain 
an equal area of every age class of trees and in every time period 
an equal quantity and quality of products would be removed, the 
amount corresponding exactly to the growth of those quantities 
and qualities occurring over the period in question. Tlie concept 
was one of such elegance that it became common practice to 
adopt a certain normal forest configuration as the target of 
current management. Unfortunately, few, if any, forests having a 
"normal" condition existed and it was equally clear that were 
such a condition to be achieved through careful management and 
good fortune many factors including the physical and social en
vironment and product market irregularities would act to 
unsettle the delicate balance achieved. 

Apart from these difficulties it is not clear why in practice a 
balance of growth and drain is desirable. A forest containing 
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a large proportion of old trees will have a low or even negative 
growth rate. Adherence to a policy of balancing growth and 
drain in these circumstances would exaggerate the problem when 
in fact acceptance of a negative balance would lead over time to 
replacement of over-mature, slow-growing trees with young 
vigorous stands, and an enhanced capacity for supply of forest 
products. In the normal forest situation it is quite feasible that 
the quantity and quality of product arising unchanging period 
by period is not that desired by the consumers of forest products. 
Given the propensity for change in human society, a normal 
forest providing the appropriate product mix now would certainly 
not sustain that fortunate condition for long. 

Concern with imbalances of growth and drain from a forest 
system as a concept of management was to some extent supersed
ed in the early part of the twentieth century by a focus on demand 
for forest products. Duerr (1977) refers to this period as the Re
quirements Era and places it generally from 1920-1950. Hardly 
coincidental that this period encompasses two world wars, it 
is also interesting to note that at this time a number of new mathe
matical tools were beginning to be widely available. One of these, 
regression analysis, played a significant role in the Requirements 
Era for it offered a means for projection of trends in consump
tion based on quantitative analysis of the market for forest 
products. Observations of trends in demography, coupled with an 
increased interest in the economics of consumer demands, 
encouraged attempts to quantify predictions of resource require
ments. 

Before considering the next stage in the development of plan
ning methods, it is worth noting that the transition from concepts 
of growth and drain in the forest, to the short-term requirements 
of people as a forest management criterion is a significant one. 
It seems to represent the point at which consideration of the 
biological dynamics of the forest as the prime management con
cept is replaced by the anthropocentric concept of economic 
efficiency. 

In effect, the Requirements Era of planning transferred the 
focus of planners' attention from the production potential of the 
forest to a wider consideration of the social and economic resource 
planning environment. While it was mathematically feasible to 
develop projections of requirements based on analysis of trends 
in the values of pertinent parameters such as population levels and 
per capita consumption of various products, it soon became 
apparent that this was only part of the picture. 
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Duerr coincides the beginning of his Neo Growth-Drain Era 
with the publishing of a paper by Vaux and Zivnuska (1952) in 
which an approach to the forest planning problem via conven
tional economic theory was advocated. While recognising the 
technical difficulties of application to the determination of a 
national forest production goal, they suggested that consumer 
demands (requirements) be placed in a supply/demand context 
to develop quantity/price relationships for forest products. 

As the title assigned to this era indicates, in practice the new 
proposal offered a new respectability to the earlier concepts. 
Supply became the new term for drain with the additional dimen
sion of cost attached; demand added price to the concept of 
requirements. 

At each stage of this evolution of method, techniques were 
becoming more sophisticated and the real dimensions of the 
problem more apparent but less distinct. 

THE COMING OF MATHEMATICAL PROGRAMMING 
A new level of planning sophistication was introduced with the 

development of a group of tools referred to here under the 
general term of mathematical programming techniques (M.P.). 
These emerged from the activities of a new discipline, Operations 
Research (O.R.), which was born in the United States in the late 
1930s. George Dantzig of the U.S. Air Force Operations Research 
Group is generally credited with the first application of linear 
programming (L.P.), probably the most widely deployed mathe
matical programming technique. His mathematical formulation 
of the linear programming method was first presented in 1947 
(Glass, 1958). By the mid-1960s, O.R. could claim widespread 
academic, scientific and managerial acceptance. 

Budnick et al (1977) define operations research as "an approach 
to managerial decision making . . . concerned with the develop
ment and application of quantitative techniques to the solution of 
problems faced by managers . . . More specifically, theory and 
methodology (tools) in mathematics, probability, statistics and 
computing are adapted and applied to the identification, formu
lation, solution, validation, implementation, and control of admin
istrative or decision-making problems". 

A clearer picture of the O.R. approach comes from examining 
a typical formulation of the framework for decision making 
employed. Budnick et al are at pains to point out that this para
digm is not a rigid formula but rather indicative of the stages and 
sequence frequently found to be suitable. 
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(1) Recognition of a need. (The perception that some action needs 
to be taken, or perhaps taken better.) 

(2) Problem formulation. (Translation of the perceived need into 
an explicit statement of both the need and the criteria by 
which the problem solution is to be judged.) 

(3) Model construction. (Construction of a mathematical replica or 
representation of the problem.) 

(4) Data collection. (The specific inputs to the model which reflect 
actual problem conditions.) 

(5) Model solution. (Manipulation of the input data to produce 
results.) 

(6) Model validation and sensitivitv analysis. (Testing model results 
to ensure validity and the implications of errors in estimating 
input data.) 

(7) Interpretation of results and implications. (Broad re-examination 
of problem criteria in light of model results.) 

(8) Decision making, implementation and control. (Behavioural and 
technical change requirements in both short-run and lon^-run 
conditions.) 

Chapelle (1977) notes that the application of MP. to forest 
planning proceeded very slowly. He attributes this reluctance to 
employ methods such as L.P. to a number of factors including 
some deficiencies of lhe method (p. 146), limited availability of 
computing facilities, and a lack of inquisitiveness and expertise 
within the forest planning field. 

Despite this reluctance to employ O.R. techniques, or perhaps 
partlv because of it, considerable effort has been expended over 
the last two decades on simplifying access to the methods. A 
number of models have been constructed which are specifically 
intended to address issues of interest to forest managers and 
planners. Among the techniques which have been used, simula
tion is perhaps the least mathematically sophisticated. 

An example is the REVELATION model developed bv Bamp
ton; and Turner (1975) for St Regis Paper Company. REVELA
TION is a financial model which proceeds by simulating the 
effects of growth and harvesting over the planning horizon, calcu
lating the profitability of the sequence of management and harvest
ing activities, and compiling a schedule of the activities required 
to implement the simulated plan. Simulation in its simplest form 
is characterised bv the abilitv to model a sequence of events. No 
attempt is made to optimise the outcome, alternative sequences of 
events are evaluated by successive runs of the model. 

Models of this type have been developed in New Zealand, the 
most widely employed at present being IFS (Garcia, 1981) and 
RMS80 (Allison, 1980). 
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In the U.S., in particular, a number of models designed to 
optimise solutions under a set of assumptions and constraints 
have been constructed. Linear programming is the most widely 
employed algorithm receiving considerable attention through the 
application of the Timber RAM model (Navon, 1977) to the 
optimisation of harvesting regimes in National Forests in the 
U.S. Subsequent developments of this tool have evolved its cap
ability to include consideration of transportation and most recently 
a new model FORPLAN (Johnson et al, 1980) has been introduc
ed to facilitate the incorporation of non-timber components of the 
forest management environment in the optimisation. Other methods 
receiving attention include optimisation on economic criteria 
via binary search simulation algorithms for timber harvest 
scheduling as employed in the ECHO (Walker, 1976) and TREES 
(Tedder et al., 1979) models. Model formulations using dynamic 
programming, non-linear programming, and hybrids in various 
combinations have also appeared. 

The limitations of individual algorithms and particular model 
designs have received attention in a number of papers. Chapelle 
(1977) deals briefly with the key assumptions which are implicit 
in a linear programming approach. These include the linearity of 
input and output relationships, additivity of inputs which pre
cludes interactions unless specifically provided for, and the 
divisibility of resources which assumes that all non-negative levels 
of input and output are production possibilities. Methods have 
been devised to cope with or avoid many of these constraints, 
non-linear programming being an example which overcomes one 
of the principal limitations of L.P. 

In applying any of these techniques there are trade-offs to be 
considered between conceptual simplicity, solution efficiency, and 
data requirements, to mention a few. Frequently a method will be 
found to circumvent a particular constraint or unacceptable 
assumption. Also frequently that method will involve a compromise 
on some other desirable attribute of the method, perhaps concep
tual elegance, perhaps processing time. These considerations are 
the domain of the mathematical programming specialist who in 
consultation with the user should be able to identify the options 
available and select among them. 

Important as these considerations are, they are not the principal 
concern of this paper. Chapelle (1977) in respect of linear pro
gramming raises the question of appropriate methodology: 

There are several limitations associated with linear programming 
that should raise questions in the mind of the planner regarding its 
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appropriateness to specific forestry planning applications. Consid
erable thought should be given to the analytical structure that is 
appropriate to the given situation, regardless of the availability of 
computerised systems of analysis. 

Similar expressions of concern have appeared in a number of 
recent papers. They arise from within the Operations Research 
community as in Ackoff (1979); 

In the first two decades of O.R. its nature was dictated by the nature 
of the problematic situation it faced. Now the nature of the situation 
it faces is dictated by the techniques it has at its command. 

and Churchman who in the quotation which prefaces this paper 
displays a v/ider concern for the neglect of appropriateness as a 
concept basic to technological development. Dreyfus (1981), 
studying the human skill acquisition process applied to business 
management, raises questions about the potential uses and abuses 
of formal modelling. 

Before taking up the question cf appropriate methodology for 
forest management planning, we must first consider what is 
meant by decision making in this context. 

ON DECISION MAKING 

The word "decision" stems from the Latin decisio meaning 
literally to cut off. A decision is therefore the severing of alterna
tive options at the point where a choice exists: 

The process can be reduced to three phases: 
(1) Conceiving of a purpose. 
(2) Identifying one or more feasible means of achieving that 

purpose. 
(3) Discarding all but the most acceptable path. 

Whether the decision involves selection of a bucking pattern to 
convert a tree into logs, or the allocation of resources to competing 
forest management objectives on a national scale, the decision 
process involves these fundamental steps. 

When considering the role to be played by decision aids such 
as the mathematical programming tools mentioned above, it is 
useful to look at each step in turn. 

Mathematical models can make no contribution to the conceiv
ing of purpose. Purpose in this context may be regarded as a 
two-part concept. There is the ultimate purpose or universal end. 
Generally such a purpose will be unquantifiable and perhaps only 
poorly comprehended. At a "lower" or more pragmatic level 
there is a notion of purpose which serves as a proxy for the ill-
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defined higher purpose. Raising the level of employment in a 
rural community by generating forest-based job opportunities 
may serve as the communicable purpose identified as furthering 
the vaguely conceived notion of improving the human condition. 

On the other hand, at step two of the decision making process, 
there is clearly opportunity to employ mathematical techniques. 
Having defined the purpose, the locating of feasible means to 
achieve this may be assisted by some of the methods already 
considered. What the right model can do well is explore the 
space within a decision framework and identify those combin
ations of decision variables which provide a superior result in 
respect of the objectives defined. It should, however, be appreci
ated that, where the decision framework is incorrectly or incom
pletely defined, or the purpose poorly served by the objectives 
defined, superior solutions to the wrong problem will be generated. 

Step three of the procedure is again outside the realm of the 
mathematical model. Frequently it has been the case that this 
third phase of the process involved merely the discarding of the 
less desirable alternatives identified at the preceding phase. Were 
the ultimate purpose and the chosen proxy objective identical in 
all respects, and the decision framework correct and complete, 
then identification of the discardable means would follow directly 
from the analysis. Satisfaction of these conditions is, however, 
most unlikely to occur. 

Here, then, is the decision-maker's dilemma. He desires a basis 
on which to make rational decisions. He requires an acceptable 
procedure for deciding. 

The judicial system in western countries has devised an 
approach to this question. The legal process attempts to establish 
rules by which a complex society avoids a total re-examination of 
its systems of values every time it is necessary to pass judgement 
on a member. The concept of such an approach is as old as human 
society. 

Where there is no practice of written communication the rules 
are built into the culture of a society through a system of taboos 
reinforced by myth and legend. Interpretation of the accumulated 
lore in respect of a current case is entrusted to a few individuals 
whose status is maintained by the trappings and methodologies of 
their calling. The intricacies of method serve to reinforce their 
perceived power drawing attention away from the real nature of 
their learning and perhaps faulty memory. 

Anthropologist Colson in a paper entitled "Tranquility for the 
Decision Maker" describes the consulting of spirits by decision 
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makers for the Gwemba Tonga people of Zambia. His observa
tions reveal a system designed to reduce stress associated with 
decision making. 

A wise man asked for the opinion of the shades of his dead 
kinsman before he embarked on a particular course of action. The 
shades were not infallible, but they had a much better chance than 
he of knowing what might happen and judging alternatives against 
some standard of ultimate morality and ultimate wisdom. The 
divination also justified the action in the eyes of his fellow men 
because it provided the tangible evidence that all could accept and 
guaranteed both the rationality of the actor and his acceptance of 
the principles on which society was based. If things subsequently 
went wrong it was not because he had made the wrong decision 
but because the divination had made the wrong diagnosis. 

The search for a procedure to legitimise decision making 
appears frequently in the literature. Economist Devons (1954) 
makes reference to the practice, among Azande people of the 
Sudan, of consulting poisoned chicken entrails when matters of 
consequence were to be decided, while speaking of the British 
Coal Board coal requirement estimates for 1959-63. 

The Board may feel it necessary to assure themselves and the 
public that they are taking decisions on an apparently rational 
assessment of all the evidence. And what more convincing way of 
doing this than by discussing the issue in statistical terms. But it 
would be misleading to think that this examination of the statistical 
evidence eliminates or even appreciably reduces the risks that the 
Coal Board, as any private business, has to take in planning for 
the future. 

The allocation of investment is much better thought of as the 
result of political and administrative struggles and pressures than 
as a rational choice determined by the statistical measurement of 
rates of social return. 

What, then, are we to accept as the appropriate role for mathe
matical programming techniques in decision-making? Clearly it is 
the desire both to be, and to be seen to be rational that these 
formal methods contribute. 

The usefullness of systems analysis depends on the fact that 
its conclusions purport to be based on a set of neutral principles 
that command a wider consensus than those conclusions them
selves would be likely to command without a demonstration that 
they are logically deductible from such principle. In this sense, 
policy or systems analysis perform a function with respect to 
political-technological decisions similar to that performed by a 
judicial process with respect to conflicts between individuals. A 
court decision is accepted by the dhnuting parties largely because 
it is based on a set of rules both Parties accept applied through 
a procedure which both parties ar^ prepared, before knowing its 
outcome, to accept as unbiased." (Brooks, 1976). 
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Brooks goes on to advocate the creating of a technical-
analytical court with the technical competence to analyse the 
assumptions, methods and conclusions of the advocates in any 
resource policy/management case. 

He further makes the point that: 
The political component of a decision particularly in the field 

of natural resource policy is a significant one which any analyst 
ignores at his peril. Indeed the present enthusiasm for devising 
means of incorporating the fragile or intangible values of a system 
into the analysis stems in no small measure from a desire to take 
some political heat out of the decision process. 

There is underlying these concepts a notion similar to that 
which supports the world's monetary system. We believe that a 
paper currency is somewhere supported by gold and that if it 
came to the test a dollar note could be traded for the equivalent 
in precious metals. 

In designing processes and frameworks for resource decision 
making we are about a similar task. And there is a prevailing 
belief that if a thing is decided via a scientific process, and by 
inference in a rational manner, then it will receive the acceptance 
which ensures the decision maker a job tomorrow. 

WHAT THEN OF PLANNING FOR FOREST 
RESOURCE MANAGEMENT ? 

The management of forest resources whether publicly or private
ly administered is a matter of general human interest and concern. 
Many aspects of the forest planning environment are ill-defined 
and only rarely seen to have a bearing. Man's relationship to his 
cohabitants on the planet is not subject to adequate consideration. 
His responsibility to future generations and the aspirations of 
past generations are unclear. Concepts of equity outside the con
fines of national and cultural boundaries arc embryonic. These 
factors are very real components of the concept of purpose 
already identified as an integral component of the decision 
process. 

Just as in the determination of acceptable highway speed limits 
or safety standards for home appliances, it is the process of making 
and modifying decisions which establishes through a feedback 
mechanism the weighting which society will assign to those many 
values regarded by planners as unquantifiable or intangible. The 
current concept of value for a human life is deducible from the 
weightings applied to the design of safety features in automobiles 
or appliances. 
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Acceptance by society of the values implied in a decision rein
forces the prevailing system of values. Challenges to a decision 
from whatever quarter serve both to adjust the interpretation of 
society's ethical position and to increase the awareness of pertin
ent issues. Comparison of the present framework for resource 
policy and management decisions with that developed for the 
interpretation of law suggests the former to be deficient in respect 
of both an appropriate forum and an adequate communication 
of the basic data, assumptions and opinions involved. 

There are several important inferences for forest planners arising 
from the concept of decision making as a process rather than an 
event. 

Construction of increasingly sophisticated methods of analysis 
leads, by its very nature, to an apparent obscuring of the pro
cedure and assumptions employed. Attempts to quantify or value 
intangible costs and benefits for the purposes of analysis give the 
analyst new insights. The combining of these values with other 
intangible and tangible factors in a model of the system provides 
unique opportunities to explore the interaction of these elements. 
These phases of the analysis process are the ones which generate 
an understanding of the decision environment, however adequately 
modelled. Frequently the decision makers, and for our purpose 
this concept is now greatly expanded to include bolh tlie individual 
and the members of the society on whom the decision impacts, 
are unaware of the assumptions made or of the relationships 
revealed. 

Application of mathematical programming techniques to 
problems involving well-defined objectives of economic efficiency 
have resulted in very significant contributions to decision making. 
However, success in formulating a problem according to a certain 
method should not be confused with demonstration of its appro
priateness. The complexity of resource management environments 
and the significance of decisions being taken encourages attempts 
to formulate a rational decision framework. There is evidence, 
however, that the level of analytical sophistication being employed 
is not matched by an adequate formulation of resource manage
ment philosophy. Development of this philosophy must be an on
going process in which the contributions to planning methodology 
outlined above will play a part. The process will also be facilitated 
by developments which help to make methodology of planning 
and decision making and the underlying assumptions more 
accessible to the decision making process. 
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OF STOCKS AND FLOWS 

An approach to resource management advocated by Soderbaum 
(1975) seems to offer some fresh concepts which might contribute 
to the process of developing a resource management philosophy. 
His concept of positional analysis places emphasis on resource 
stocks or states rather than the flows fundamental to input/output 
analysis and many of the mathematical programming formula
tions presently being applied. 

The concept of positional analysis is grounded in systems think
ing, a holistic approach to problem solving advocated by Church
man (1969, 1979), Laszlo (1972), von Bertalanffy (1968) and 
Boulding (1956) to mention a few. Systems thinking is contrasted 
with reductionism, the process of reducing a phenomenon to its 
smallest parts in an attempt to understand the whole. Reduction
ism is fundamental to the process of scientific investigation as 
practised over the past century but its shortcomings have emerged 
as the impacts of decisions taken with too narrow a concept of the 
decision environment have been felt. 

Laszlo (1972) observes that: 
The world is not a series of gardens suitable for cultivation by 

friendly but independent neighbouring gardeners. It is much more 
like a system or network in which the knowledge of one element 
presupposes familiarity with all others. 

Sodcrbaum (1975) suggests that conceiving of the planning 
environment as a sequence of positions facilitates the inclusion 
of impacts on adjacent systems having both side-ordered and 
superordinate relationships to that being studied. 

Attention to the description of resource states, in both monetary 
and non-monetary terms for multiple products, places emphasis 
on the rather neglected concept of resource measurement. 

In order to adequately represent a resource system in terms of 
state descriptors, attention needs to be directed to the adequacy 
of measurement concepts. This difficulty is one faced by some 
mathematical programming techniques, particularly in describing 
the state of the system at the end of the planning horizon. There 
has been a tendency in these cases to extend the planning period 
to the point where it was considered safe to largely ignore the 
end state as being outside the sensible realm of consideration. 

What appears to be a disadvantage of the positional analysis 
approach, a requirement for adequate concepts of measurement, 
is potentially a strong point. By placing state descriptions at the 
centre of the analysis, but not constraining the description to an 
economic framework, an opportunity is created for careful exam-
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ination of this neglected area. Units of measurement can be devel
oped to describe the resource being measured rather than as a 
means of representing that resource in a predetermined framework 
of analysis. 

Allison (1978) has developed an approach to the description 
of forest states with respect to timber productivity which recog
nises the significance of forest maturity and sustainable timber 
yield to forest management. His measures cf the resource provide 
a position description which embraces the significant parameters 
of timber productivity and sustainability in a concise measurement 
concept. 

Positional analysis calls for a multi-disciplinary approach to the 
representation of resource states. An approach to the resolution 
of the inevitable conflicts arising through diversity in perception 
of desirable states might be derived from the work of the philo
sopher Rawls (1971). His concept of original position in which the 
arbitrator finds himseJf considering the equitability of future con
ditions prior to knowing the position he will occupy in that future 
state lends itself to the illumination of equity in state description. 

The development of an approach to resource planning through 
the identification of desirable future states, independently of effic
iency criteria and the selection of efficient trajectories for proceed
ing from one state to another, appears to offer an alternative 
approach meriting consideration. 

CONCLUSION 

The environment relevant to forest planning and decision making 
is a complex one. Attempts to develop a rational framework for 
decision making have contributed significantly to the understand
ing of that environment and highlighted the shortcomings implicit 
in many of the methods employed and the embryonic state of 
resource management philosophy. Decision making in the field of 
natural resources needs to be an interactive process. Clear state
ments of the chosen objectives, assumptions and methods will 
facilitate the decision process by raising the general level of aware
ness concerning the interactions and value judgements involved. 
Planning methodologies should contribute to the understanding by 
providing a framework around which the problem can be 
structured. 

Planning tools must be evaluated with respect to their capacity 
for illuminating the decision environment. Techniques which place 
emphasis on producing solutions, by whatever criteria of efficiency 
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employed, require a great deal of communication between analyst, 
planner and decision maker to achieve effective application. Forest 
planners need to examine the appropriateness of the tools available 
to them considering the nature of the planning environment they 
face. Concepts such as positional analysis merit development for 
the insights that a different approach can bring and in view of the 
limitations of the various methods currently deployed. 
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