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Introduction
Decision making in the drier technical qualifications, 

whether in science, economics, or finance, is presented as a 
formalised and formulaic process, presumed to be objective.  
The weight of numbers makes it appear so, irrespective of 
how much social selection and prejudgment the numbers 
may shroud.  There emanates an aura of correctness, of a 
process that is based on ‘hard’ fact, even of technical and 
scientific professionalism.  ‘Professional’ land and resource 
management covering forestry, agriculture and, in latter 
days, fishing has been active in the rise of what may be 
called ‘scientific management’ since early in the 19th 
century, predating Frederick Taylor’s formalisation within 
management.  The approach essentially involves viewing 
a land, or ‘resource’ (including, in Taylor’s case, people), 
in a narrow light, and of a close association with positivist 
scientific methods and quantitative measures, with goals 
emphasising yield or net worth.  

Some questions arise.  Is this value placed on the ‘hard’ 
parts of any system misplaced?  Are the underpinning 
assumptions of a mechanical world and knowledge as a 
product correct?  Is the superiority of associated decision 
making, in fact, an illusion?  What structural hierarchies 
of thought and action does it set up?  Does it work? Are 
there alternatives, or at least richer contexts for thought 
and action?  

We may claim in our more modern age that Taylor’s 
ideas and the more doctrinaire approaches of scientific 
forestry have been softened by an appreciation of broader 
values.  Public opinion and initiatives such as the Forestry 
Stewardship Council audit demand it.  Yet within some of 
New Zealand’s large corporates, as well as universities and 
the public sector, the 1980s and 90s has seen the imposition 
of more rigid hierarchical control structures (some set up by 
these audit systems themselves), questionable ‘performance 
measures’, and human resources departments that tend to 
treat staff more as ‘hard’ costs, and therefore liabilities, 
than assets whose values are better appreciated as ‘soft’ 
intangibles.  That is despite the plethora of ‘visions’ and 

‘values’ statements that are treated more with cynicism 
than respect by staff because they seldom reflect the 
actions of senior corporate management.  What effects 
these management traits have had on reducing such soft 
intangibles as initiative and local judgment, openness, 
trust, positive attitudes of excellence, the flow of knowledge, 
collective wisdom, the capacity to make wise judgments 
given particular circumstances, or the effectiveness of an 
organisation, is an interesting question.  That question 
was asked in one study commissioned by New Zealand’s 
Ministry of Economic development which found that 
business success is more related to ethical treatment of staff 
and other such ‘soft’ qualities than reliance on the more 
doctrinaire and over-quantitative aspects of management 
(Knuckey and Johnson 2002).  

Dickens’ Mr Gradgrind - presuming that we can and 
ought to weigh and measuring any parcel of human nature 
to tell us what is its arithmetic essence - has been given a 
new lease of life over the past few decades in how we value 
and manage people.  It goes beyond the treatment of staff.  
Within management strategy - whose role is determining 
what an organisation ought to do and where it ought to be 
-  Mr Gradgrind is also alive and well; making decisions 
that are often revealed in hindsight as the workings 
of a limited and unimaginative mind.  These decision 
makers do not just limit their damage to the future of an 
organisation’s staff wellbeing, on the health of the land, 
or of a forestry company’s future, they also impact on our 
society, more particularly the qualitative capacities such 
as energy, confidence and a sense of permanence that may 
be the very essence of a sustainable civilisation (Clark 
1969).  Dismissing those qualities as irrelevant may result 
in the greatest error of all - the loss of humanity itself; our 
rationalised destruction.  

Rational but Wrong
Bad decisions based on technical rationality abound.  

Adolph Eichmann was an excellent technician, a rationalist 
and organiser.  People were collected, transported, and 
processed in, if we judge only the technical procedures 
without consideration of ethics or judgment, an effective 
manner.  Robert McNamara brought his expertise in 
mass manufacturing and scientific management learned 
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from Henry Ford and Frederick Taylor to Vietnam.  Body 
counts replaced field judgment.  Strategy was dictated by 
the numbers, much as many forestry strategies today are a 
reflection of a narrow present net worth calculation, or some 
ideal of a peopleless reserve, not a broader positioning that 
incorporates other values.  Every investor who times their 
investment to the worst possible point of the boom, whether 
it be medium density fibreboard plants, or kiwifruit, or 
blackcurrants, does so with the rational aura of correctness 
behind them.  All are errors, ‘rationally’ subscribed, 
foreseeably false to those with broader interpretative 
abilities and a knowledge of a particular context.  

In our own forest management history, we could, and 
did, ‘rationally’ demonstrate the financial ‘superiority’ 
of Pinus radiata over Nothofagus menziesii by the use of 
apparently objective quanta.  Using the same Gradgrind 
preconceptions as were used in selecting and processing 
the data, it logically followed that one ought to replace the 
other.  Logic and positive ‘facts’ - the exclusive criteria of 
what represents ‘knowledge’ and how ‘truth’ can be assessed 
by many who operate within an exclusively technical and 
scientific mind - can lead to paths that oppose the very values 
we hold nearest to our hearts.  Ethics and assumptions of 
value are obviously implicit within these apparently rational 
assessments.  What was lacking in the analysis was any real 
attempt to make such values explicit.  If the New Zealand 
Forest Service (NZFS) had done so, it would have been 
in a far better position to interpret and critique what in 
hindsight was a decision with debatable merit. 

There is always a qualitative aspect to the interpretation 
of issues, problems, and results, using any scientific or 
technical method, and that any such interpretation is not 
just a matter of fact, or objective data.  There are values 
present, whether we choose to consider or ignore them, 
and patterns of interpretation within which we frame 
our analysis.  We all have a Weltanschauung or worldview 
(Schweitzer 1957); one that frames our interpretation.  
And with that necessary interpretation comes different 
rationalities, based on different assumptions (MacIntyre 
1988).  The outcome of the most sophisticated model 
may represent the very opposite of what would constitute 
a wise and practical decision.  The use of data rests on 
preconceptions; preconceptions that are not the realm of 
science, or technology, or even the empirical senses.  They 
are much more related to the values, philosophical beliefs 
and judgments whose shared quality is their position outside 
the realm of verification through scientific method.  The 
lesson that Dickens was trying to portray in his satirical 
account of Thomas Gradgrind was that the scientist-
technocrats cannot wholly remove themselves from their 
objects of study, and that their own unexamined beliefs 
frame their apparently objective assessments.  

Another of the satirical characters that demonstrates 
that the ‘truth’ of art is often more compelling than the 
‘truth’ of technocratic science is Jane Smiley’s Dr Gift in 
her novel Moo (Smiley 1995).  Gift is an economist, and a 
highly rational and analytical man, much given to phrases 
such as “pure competition would lead to an optimum allocation 

of resources”.  He analyses marriage as having an uncertain 
return on investment, and lives in a world of indifference 
curves and social detachment.  Dr Gift offers his wisdom 
and analysis to Costa Rica, causing a hilarious chain of 
consequences.  He is, of course, surprised that his policy 
advice produces such outcomes.  

The story of Dr Gift is not so much a parable against 
narrow analysis as a parable against the narrow and 
exclusive worldview; against those who look at their feet 
in a field and who never look up to see what is going on 
around them.  ‘Analysis’ involves the examination of the 
structure of entities and arguments - and is a great tool for 
critique, and understanding.  However, analysis of a part 
without reference to the wider connections is not enough, 
and however ‘rational’ it may appear, analysis from false 
premises can lead to nonsense, and has.  The more myopic 
analysts’ approach is to assume that they remove themselves 
from a social context.  They assume that they view the 
world through a clear and unbiased lens; that they have 
no worldview or ‘paradigm’ in the Kuhnian sense (Kuhn 
1970) that establishes their theory, their methods, and the 
very way they see the world; that their framing of issues, 
problems, and solutions is not influenced by a broth of 
values and preconceptions.  

Paradigms lost and Found 
It is in evaluating our dominant worldviews that we get 

an understanding of why we place an inordinate emphasis 
on a formulaic and ‘hard’ systems approach.  There are two 
major branches to that worldview; one on how we think 
the world is structured, its ontology; and the other on what 
we think constitutes relevant knowledge and meaning, its 
epistemology.  Both are related to the shift in paradigm 
that occurred following the Copernican revolution.  Now 
we ‘know’ that the earth moves around the sun, and most 
of us reject the Great Chain of Being ranking God to the 
smallest invertebrate, and ‘superior’ kings to ‘inferior’ 
slaves.  This was not always the case, and, just as different 
people in different times and places hold different beliefs 
and values, our future generations will probably look upon 
our own ideas with the same quizzical tolerance we hold 
for our Victorian ancestors.  This challenges one idea that 
is almost always current, whatever the time and place: that 
our current preconceptions appear much more immutable 
as foresight than they will in hindsight.  From the context 
of the present, we tend to think we have reached the end 
point of history, and are therefore more comfortable with 
leaving our preconceptions unexamined, let alone changing 
them.

There is another current idea whose dominance to some 
extent coincides with the beliefs above.  The Scientific 
Revolution - closely associated with both the cosmological 
challenge provided by Copernicus, the dualisms set up 
by Descartes, and the subsequent (and most would argue 
consequent) European Enlightenment - brought the 
analytical approach to the fore.  After the description of 
gravity provided by Newton, that ontology of mechanical 
determinism, where the future is wholly determined by 
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the past, and the whole by the parts, became dominant.  
Universal Newton-like mathematical laws reaching into the 
realms of biology, history and sociology, were presumed to 
be awaiting discovery using the same analytical methods.  
Objective ‘fact’ was separated from subjective ‘value’, 
‘nature’ from ‘culture’, and ‘reason’ from ‘emotion’.  A 
new Chain of Being concept was established that held the 
former in higher regard than the latter.  Universal fact is 
presumed to be ‘better’ than value; reason is ‘more worthy’ 
than emotion, and decision-making as well as judgment 
itself are assumed to be reducible to fact and technology.  
The utilitarians even argue that ethics itself is within the 
realm of quantitative analysis.  

Forestry management was arguably at the forefront 
of applying these new ideas to the land ‘resources’.  From 
Hartig in the late 18th Century, through Faustmann to 
Pinchot in the late 19th, categorisation, allocation, and 
measurement were the thing.  That is fine up to a point, 
acknowledged by Yankelovich:

“The first step is to measure whatever can be easily measured.  
This is OK as far as it goes.  The second step is to disregard 
that which can’t be measured or give it an arbitrary value.  
This is artificial and misleading.  The third step is to presume 
what can’t be measured isn’t really important.  This is 
blindness.  The fourth step is to say that what can’t be 
measured really doesn’t exist.  This is suicide.” 
Daniel Yankelovich. Speech notes.  1971

The question is does scientific forestry management 
keep itself to the first step of quantification, or regress to 
the fourth.  Many of the critics of forestry management 
emphasise the homogeneity and increase in scale within 
our forest landscapes largely in response to the cult of yield 
and financial efficiency.  With that homogenisation comes 
the marginalisation of values that were seen as competing 
against that cult, normative values, and goals of scientific 
management.  

Do we disregard these other values (the second step), 
assume they lack importance (the third), or do we argue 
they don’t exist (the fourth)?  How often do we even bother 
asking that question which at the very least requires us 
to realise we do make decisions within a context of such 
assumptions?  By diminishing these softer values we 
can easily set ourselves up for a system effect that bites 
back.  There is irony in the fact that we apply the creed of 
critical examination to the things we measure, ensuring 
the statistics are just so, but not to the far more significant 
assumptions upon which our idea of relevance and reality 
are based.  Get those assumptions wrong, and you get the 
analysis, the policy and the implementation wrong.  It is 
one thing to acknowledge a context exists, but it is more 
important still to question its philosophical relevance.  
Unfortunately, leaving underlying beliefs unexamined 
appears a common trait of the technical disciplines, as if by 
ignoring them they will go away.  It is the humanities that 
have more appreciation of the power and history of ideas, 
and the necessary mutability of our current ones.  

Since the rise of the idea of a mechanistic world, the 

romantic poets, novelists, and philosophers, have warned of 
the danger of ignoring those ‘soft’ properties that cannot be 
easily valued or defined - ethics and virtues, aesthetics, a sense 
of place and community, the particularities and complexities 
of local context - and the unintended consequences that 
often result from a narrow and so often universal, one-
size-fits-all view.  Both Mary Shelley’s Frankenstein and 
Carrie Tiffany’s Everyman’s rules for scientific living (a tale 
of traveling agricultural scientists in pre-war Australia) 
present that thesis.  The intentions of the protagonists are 
laudable (they mean well), but the outcomes are not, and the 
missing ingredient is the soft considerations that go beyond 
the facts and the technical know how, and - in Tiffany’s case 
- the very real need to consider place.  A bush cow may not 
be as large and productive as a pedigree Friesian, but it will 
survive the rough feed, and the drought.  What is relevant 
may be a capacity, not a production potential.  Romantic 
philosophers such as Goethe, Vico and Herder (Berlin 2001) 
held reasonably consistent views; at least in questioning the 
assumptions of knowledge (epistemology) and the nature of 
the world (ontology) underpinning the preferred methods of 
many who sought to marginalise these ‘soft’ qualities.  The 
relative status of the ‘hard’ and the ‘soft’ has been a point 
of philosophical debate since then.  

However, the debate has moved beyond the philosophers.  
More secular authors are arguing against the narrowness 
and tyranny of ‘reason’ limited to quanta and facts, at 
least in the narrower forms practiced by the technocratic 
professions (Ralston Saul 1992, Scott 1998), and the 
centralised command and control structures that follow.  
Various planks of rationalism are being questioned.  The 
neurologist Antonio Damasio (1994) argues that reason 
is not possible without emotion.  Others argue that some 
of the most apparently ‘rational’ decisions, with all the 
precision and quantification involved in designing the most 
sophisticated machine, have produced and perpetuated error 
(Ralston Saul 1992), some with direct reference to scientific 
forestry management (Scott 1998, Ch 1).  

Perhaps the greatest challenge to the scientist-
technocratic view is the serious questioning of the machine 
metaphor.  First quantum physics struck a blow against 
determinism, with the quark as a source of chance events.  
Then chaos and complexity theory, and its offshoot soft-
systems theory, dealt another blow to the predictable 
machine with an appreciation that complex systems 
respond indeterminately, by both unpredictable adaptation 
(especially where a system has elements that are conscious, 
and can think) and by new properties ‘emerging’ in a system 
with different associations.  This is very much the case when 
we are dealing with complex social and ecological systems, 
including organisations.  

“..an increasing interest in complexity …has lead to 
a growing recognition that real world systems can’t be 
completely designed, controlled, understood or predicted 
as tradition would have it.   When organisations do 
succeed, it’s frequently been in spite of, not because of, 
the way they’ve been lead, organised and structured.  
The fact remains that the majority of organisations 
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are still being managed as if they were simple, linear, 
equilibrium-seeking, and isolated systems, whereas 
complex research has decidedly demonstrated that thriving 
organisations are better understood as complex, nonlinear, 
far-from-equilibrium, and in vital contact with multiple 
environments.”
(Goldstein et al. 2004)

The context of forests, farms and fisheries is inherently 
complex and adaptive.  There are multiple layered 
complexities of pattern and relationship stretching out in 
space and time.  Climatic events, market conditions, soils, 
the dynamics of ecological disturbance and development, 
silvicultural management patterns, pests and diseases, 
each interplay with the others across a landscape that 
shifts with time.  Issues, properties, and effects vary with 
contingency and locality.  To that picture we add the most 
adaptive and unpredictable component of all - people - 
whose values have meaning, and who are as much moral 
patients as moral agents.  ‘Knowing’ and understanding 
such complex adaptive systems will not be achieved by the 
pursuit of universal laws, because the laws will be anything 
but universal.  What happens, and what is likely to happen, 
is more to do with local context than universal rules.  Given 
that is the case, the emphasis ought then to switch from 
where the scientist-technocrat style of manager and advisor 
is ‘on top’, dictating what represents knowledge and action, 
to a situation where the local particulars of contingency and 
context are most important for correct judgment (Dreyfus 
and Dreyfus 1986, cited in Flyvbjerg 2001, Ch 2), with 
science and technology ‘on tap’.  That is how a farmer 
musters a flock of sheep in a particular paddock, with a 
particular topography, and particular animals, in a particular 
pattern of weather, with continual action and reaction and 
a sense of movement.  It is no different from a nurse, a field 
forester, a manager, or a soldier.  The novice uses universal 
rules remembered and applied irrespective of local situation, 
while the expert moves beyond the rules.  The universal 
facts and methods taught in a classroom become distinctly 
secondary to the highly contextualised intuitive judgments 
and ‘soft’ assessments of the experienced practitioner.  
Where practical application is required, fact and technology 
are insufficient sources of knowledge and judgment.  

Epistemology - What is relevant knowledge?
Philosophers of science such as Mary Midgley (1991) 

and David Knight (2007) argue that the right use of 
knowledge requires that specialists such as scientists and 
other analytical professions, place their speciality within a 
wider contextual map of the world.  If they are unable to do 
so, their usefulness is seriously diminished, and their claims 
to wisdom are less valid than they might themselves suppose.  
Land, trees, and people have more than one function, can be 
evaluated from more than one angle.  Reducing the inherent 
complexity to one analytical preference is part way down 
the road to interpreting Hamlet by counting the words.  
That wider map is one aspect of synthesis - the necessary 
though marginalised conjoined twin of analysis - the other 

is to understand place, particular context in space and time.  
The synthesis of these other ideas and sources of knowing 
are essential to both meaning and, in the Aristotelian sense, 
practical wisdom (phronesis) itself, however qualitative and 
annoyingly variable and transient those other knowledge 
sources might be. 

To give credit to the forestry profession at least as it 
is taught, graduates are provided with the precursors to 
an ability to connect issues of silvicultural management 
with soil, water, biodiversity, community, and financial 
outcomes.  Students are, or at least were, provided with 
both the tools to analyse and the breadth necessary to 
synthesise; the foundations for both the science and the art 
of managing forests.  Aristotle would argue, however, that 
the ability to make wise judgments comes with practical 
experience.  It cannot be taught.  It requires conditions 
under which an individual can learn.  What students may 
lack most is the eyes to question assumptions; both their 
own and those of their teachers.  But planting a seed and 
having a plant germinate and flourish are two different 
things.  Where the synthesising art of judgment will flourish 
or fail is within the organisations where graduates find 
employment.  Some organisations, particularly those of 
large corporate scale, are more enamoured with technical 
rationalism, and so are graduates’ evaluative paradigms 
further shaped.  We can prepare the students, but not the 
environment within which they must practice.  And the 
pressure is always upon the teachers to bring themselves 
in line with narrower orthodoxies favoured by government 
departments, university departments, and large commercial 
organisations alike.

These other dimensions of knowledge and decision 
making that we marginalise in favour of narrow analysis 
include Aristotelian virtues of judgment and ethics.  What 
are we missing when we expertly churn out a discounted 
cash flow analysis as evidence that we ought to build cheap 
buildings with high future maintenance costs (because we 
do not factor in the unknown figures for our future low 
tenancy rate, negative cashflow, or poor resale value), or 
a low cost forestry regime we might name “Millennium”?  
Principally, ethical judgment and practical wisdom.  The 
model says one thing; our sense of strategic positioning and 
judgment may say the opposite.

Aristotle2  provides a useful categorisation of knowing, 
identifying five modes of thought by which truth can be 
reached, the first three of which have recently received 
renewed attention: 
•	 Episteme - Scientific knowledge that is ‘necessary’ and 

universal rather than contingent and particular, that can 
be analysed from first principles, and that can be taught 
(the positive)

•	 Techne - Technical skills and art, concerned with the 
intentional bringing of some variable thing into being, 
a productive state (know how)

•	 Phronesis - Practical wisdom (a virtue), the ability to 
deliberate rightly about what is good and what is to be 

2 Book VI, Nichomean Ethics
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done within a variable, contingent and particular context 
(the normative); an ability that requires an ethical sense.

Aristotle thought that whereas the universal facts of 
scientific knowledge may be taught, both technical skills 
(know how) and practical wisdom require experience.  
Practical wisdom goes beyond both scientific fact and 
technical know how to involve judgments and decisions 
made in the manner of a virtuoso social and political actor.  
Within social practice, which includes decision making, 
management, and human practice, practical judgments are 
almost always involved.  When they are not, such as where a 
decision support system (DSS) is treated as more an oracle 
than a guide, it is doubtful whether the decision can claim 
any aspect of practical wisdom.

The natural sciences, which dominate the disciplines in 
resource management qualifications, have a natural strength 
in emphasising episteme and techne, and a decided weakness 
in considering the virtue of phronesis.  The reverse applies 
within the social sciences (Flyvbjerg 2001, p2).  This is 
to some extent understood, or at least was in the schools 
of forestry and the NZFS prior to the mid 1980s, where a 
forester’s education was not considered complete until the 
hapless graduate had experienced life in various practical 
situations.  Whether, and how much, that institutional 
building of understanding has diminished over the last 
few decades is yet another interesting question.  The 
practical programmes for graduate foresters continuing 
the development of their capacity for judgment are not 
so evident, and even policy is more and more dominated 
by new graduates of sometimes completely unrelated 
disciplines, a condition once the exception rather than the 
rule.  The credential is apparently sufficient, and rather 
than assuming that is where the most important education 
begins, it is apparently assumed that that is where most of 
it ends.  This seems to fly in the face of the view held by 
Aristotle and many others, that factual knowledge of, for 
instance, medicine does not make us capable of putting 
our knowledge into practice (Book VI 1143b28).  There is 
art, and there is judgment, the latter necessarily involving 
practice and ethical value.

 Aristotle argues that ethical values, a compatible 
worldview which includes a moral dimension, are required 
in order for people to make good decisions.  Albert 
Schweitzer’s The philosophy of Civilisation, written after 
the moral excesses of the World War II, is premised on that 
same view; not just that we need a considered ontological 
and epistemological worldview, but that we form one that 
has a moral essence.  Without it, we risk not just errors in 
corporate strategy, but our own civilisation.  

Aristotle’s four domains of: a worldview (moral and 
philosophical); judgment (phronesis); know how (techne) 
and, finally; the domain of fact (episteme), are concordant 
with Max-Neef ’s (2005) Transdisciplinarity schema, 
modified below.

The two lower levels represent the domains of science 

and technology, our current epistemological masters.  
The top two levels represent not just the concern of the 
humanities disciplines, but actual practice and localised 
cultural knowledge and abilities.  These top tiers are 
presently marginalised within those disciplines that lean 
toward what they perceive as the virtues of measurable ‘fact’, 
in part because they are not amenable to critical examination 
by the methods currently favoured by science.  They are 
not measurable, so are assumed to be of less importance, 
or not relevant at all.  Yet without both a moral worldview 
and practical wisdom, neither of which is reducible to ‘fact’, 
any science or technique is without either keel or rudder.  A 
move toward a broader decision making framework would 
explicitly recognise and acknowledge the types of knowledge 
represented by all domains.  

Conclusion
So what future for decision making, particularly in 

complex natural systems such as forests, which include 
people?  There are options.  Decision makers can continue 
to subscribe to a simplified ideal of the complex systems 
they manage.  They can assume it is best represented by 
the metaphor of a machine, inherently measurable and 
knowable through the lens of mathematics, with all causes 
and effects regularly determined and able to be formularised 
in calculus, certain and predictable, where quantification 
is sufficient rather than merely necessary.  They can 
assume that people either are outside the idealised factory 
represented in their models, or are reducible to a quantified 
cost or output, as any other resource.  They can assume that 
knowledge has its own hierarchy of being, where measured 
fact is inherently superior and more meaningful than a 
value or questions of a world that is beyond the physical 
and material.  They can assume that only the measurable 
are relevant.  Most of all, they can assume that they have no 
qualitative value assumptions; that assumptions neither need 

Figure 1: Transdisciplinary Schema of Knowledge Domains 
- based on Max-Neef 2005
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to be identified, nor critically examined.  They can assume 
that their approach represents the height of comprehensive 
rationality and objectivity, omitting nothing.  

The alternative is to make those unquestioned 
assumptions explicit.  That would involve as a first step 
an acknowledgment that ideas have power and influence; 
that how they identify issues, problems and solutions is 
affected by the way they think the world is organised (the 
question of ontology) and how they value different domains 
of knowledge (the question of epistemology).  Questioning 
assumptions would involve asking whether complex 
systems reducible to mechanical formulae, or do they 
involve something else; some other processes, or causative 
pathways, some non-linear and potentially catastrophic, and 
contingent and variable properties only knowable through 
direct experience.  It would involve acknowledging that 
critical approaches and knowledge are not confined to the 
quantitative or the positive; and that qualities, capacities, 
and values matter.  That would involve questioning whether 
judgment can be reduced to ‘fact’ alone, and what world 
view is most relevant to successful, long-term decision 
making.  It would involve questioning who is likely to be 
the more expert decision maker, the specialist who assumes 
a narrow context where for any simulation run all else will 
remain equal - ceteris paribus - for which all unforeseen 
circumstances are just that, or the synthesiser who knows 
the quantitative and more importantly the qualitative 
implications outside, and even in contradiction of, the 
model, for this particular place, at this particular time.  

Perhaps the most important question is, if the latter 
approach challenging our formalised ideas of ontology 
and epistemology is seen as a sounder basis for strategy 
and policy making, do we have the necessary institutional 
capacities within both social and the biophysical systems 
that ensure the ability to foresee and buffer a shock, as well 
as recover, adapt and shape a new future.  If not, how do 
you develop them?  That is a direct question of qualitative 
values.
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