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SUMMARY 

This thesis develops a framework for making ecologically sustainable decisions. It is an 
integrative thesis that draws its data from the fundamental concepts underlying the disciplines 
of psyschology, linguistics and biology. Its orientation is essentially theoretical, but its 
application is practical. It is presented in three parts. Part i sets out the theoretical context 
and proposes a basis for understanding decision-making processes in an interactive, 
evolutionary context. This part focuses particularly on subjective factors that play a role when 
an organism is in the process of making a decision. Part 1 provides an undezpinning for the 
core of the thesis. 

Part 2 forms this core. It considers the context in which decisions are made and 
overviews current decision-making frameworks that aim at ecologically sustainable 
outcomes. It proposes a process of metabolic mapping of materials and energy flows 
across integrated socio-political bioregions as a basis for decision-making. 

Part 3 considers the implications of the approach in terms of its utility, reliability and 
validity. This part also looks at the role of ethics in decision-making and outlines the 
strengths and weaknesses of the new approach. 

The principle finding is that research and decision-making are fundamentally distinct, often 
confused concepts. An integrative approach to decision-making is required to counter the 
increasing fragmentation in research and professional and administrative specialisation. A 
research tool that bridges the plethora of theoretical orientations is proposed. This involves 
the use of a semantic metalanguage to capture meaning in a rigorous and verifiable way. Such 
a metalanguage gives us a means of understanding the subjective experience of organisms, 
and in particular, their subjective perception ofreality which guides therr decision-making. A 
second finding is that, unlike research, which necessarily involves a process of context 
reduction, sound decision-making necessarily involves a process of context augmentation. And 
finally it proposes a method of metabolic mapping on a bioregional basis operating under the 
principle of subsidiarity as the most appropriate route towards sustainable decision-making. 
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INTRODUCTION 

"We live in interesting times: things are getting better and better and 
worse and worse faster and faster." 

12 

Tom Atlee 

I.OVERVIEW 

This thesis develops a framework for making ecologically sustainable decisions and 

takes some tentative steps towards a general theory ofidecision-making. 

It is an applied science thesis located within the field ofi human ecology. It draws not 

only on my academic training in psychology, linguistics and more recently, biology, but 

also on my practical experience in decision-making in the business, community and 

government sectors over the last 30 years. 

2. THE PROBLEM 

During that time, arresting the decline in ecological sustainability has become 

increasingly urgent (Carson, 1962; Meadows et al, 1972; Schumaker, 1974; Brundtland, 

1987; the UN Conferences on Environment and Development, 1992 and 1996; 

National Research Council, 1999). A vast literature is emerging that documents the 

growing social and environmental problems in such areas as resource and habitat 

depletion, social inequality, pollution and climate change. Some researchers and 

scholars consider that ecological systems are changing so rapidly and on so vast a scale, 

that partial and even total ecological collapse is a real possibility (Ehrlich and Ehrlich, 

1972; Meadows, 1992). 

Causes variously offered to explain this state ofi affairs include such factors as 

reductionist science and technology, excessive consumerism, unrestrained capitalism, 

materialism, human greed, corruption and so on. But more generally, what is seen as 

being primarily responsible is modernity itselft the philosophical paradigms that have 

arisen since the Enlightenment. Modernity shaped the Industrial Revolution and now 

underpins the dominant political and economic institutional arrangements and supports 
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(but not justifies) their military power. 

One response to the growing alarm is to argue that modernity is fixable. All that is 

needed, in this view, is the rectification of: a few design faults. Ecological economics 

takes this view as do the US National Academies (National Research Council, 1999). 

This is also the position developed in this thesis. I reject arguments that call for nothing 

less than a complete overthrow of:modernism in favour of: a new post-modern or some 

other paradigm. I sympathise with, but also reject calls by passionate reformers such as 

Ted Trainer (1990, 1991, 1999) for doing away with the economic system altogether. 

The most common response to growing environmental concern is, however, to do 

nothing. Most folk (including policy advisors and corporate and elected decision

makers) have faith that modernity, which gave us consumer products and sent humans 

to the moon, will find a way through. In this view, we already have the know-how and 

wisdom to make the right decisions if: and when really pressed. In the meantime, it is 

business as usual. 

But will we really be able to make the right decisions? What are decisions anyway? 

Who, if:anyone, is really in control? And, most importantly and more generally, how 

can we be reasonably sure that the decision we are about to make is the best one under 

the circumstances? 

In everyday experience, a human decision involves making a choice, coming to a 

judgement about a course of: action and proceeding to the point of: implementation or 

commitment. Decisions can be impulsive or deliberative. They can be made alone, in 

consultation with others, or collectively. They involve subjective factors such as 

meaning, value,purpose, theperception of:the situation in which individuals find 

themselves and their knowledge and feelings relevant to that situation. Importantly, 

decisions also involve a step into an unknown future. 

Notwithstanding this subjectivity, complexity and uncertainty, experience suggests that 

all decisions involve a degree of: free_ choice and that the options from which choices are 

made are derived from the perceived context and past experiences of: the decision

maker( s ). The main themes running through this thesis, as its title suggests, are the 

ideas of: 'context' and 'choice'. The thesis explores the way contexts can be identified, 

defined and interpreted, future actions envisaged, and choices made. The approach is 

essentially interactionist. It will be argued that we cannot understand context without 
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the mechanisms used in making choices, and conversely, we cannot understand choice 

without the context in which the choice is made. 

Contextual thinking is difficult. While we tend to think that the. context ofi any 

situation is limited (to our field ofivision, or conceptual or disciplinary framework, or 

other beliefs), in fact it is not. As ecologists have been pointing out for a long time, 

everything is connected, and the central problem in making sound decisions is to select 

and set an appropriate contextual boundary. This is not easy. Witness the disputes that 

arise in policy development when issues cross disciplinary and territorial boundaries. 

On the one hand science teaches us that contexts are unbounded and any situation can 

be seen in terms ofivirtually every scientific or other discipline. We can apply virtually 

all human knowledge in a given context and still be sure that we do not know enough 

to predict the outcome. On the other hand decisions need to be made in real time with 

incomplete knowledge, often with inappropriate contextual boundaries and under less 

than ideal circumstances. 

Resolving this difficulty through the setting ofi appropriate context boundaries is the 

central problem addressed in this thesis. 

3. FRANIBWORK AND METHODOLOGY 

There is no ready-made theoretical framework for a research project such as this and 

so it is necessary to develop one. I do this by looking at some ofithe major 

assumptions underlying science and scientific knowledge, and trace the evolution ofi 

decision-making in animals as a way to better understand human decision-making. 

My theoretical orientation is that ofi a linguistic field worker approaching the scientific 

literature as one would approach an unknown language, looking_ for commonalities 

and differences and seeking out their meaning. Through this process I discover that 

there are four fundamentally distinct types ofi scientific language ( or meta-paradigms 

or discourses) that have emerged to date: classic mechanics and its variants; simple 

and complex systems; evolutionary approaches, and the_ social construction ofireality. 

I call the four the mechanistic, systemic, evolutionary and social constructivist 

positions respectively. The view taken is that (I) each ofithe four is incomplete and 

incapable ofi explaining reality alone, and (2) while the ·relationship between the four is 

unclear, controversial and even contradictory in some respects, except for various 

religious and ethical beliefisystems (to be discussed later) they are all we have. As 

... 
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decision-makers, we need to work with all four, drawing on each in an appropriate 

context, be it at the bio-physical, micro-social or macro-social levels. The four 

paradigms should not be seen as categories or boxes into which various scientific 

theories can be placed. Rather they are core tendencies or common semantic themes 

that crop up again and again in the scientific literature. They can also be seen 

archetypal paradigms. They underpin the knowledge base used in both research and 

decision-making, and are discussed in detail in Chapter 1. 

At first sight, a choice o:fitopic such as decision-making and the contexts in which 

decisions are made, must seem hopelessly broad. Decision-making spans physiological, 

psychological, social, economic, environmental and political perspectives, with a vast 

theoretical and applied literature in each area. New publication lists show at least a 

book a week in English relevant to this theme. This is in addition to publications in 

other languages, journals and internet sites. Every day there are new claims. There is so 

much that has been and is being written about decision-making that any systematic 

literature search and overview o:fiprevious work is impossible. 

For a thoughtful decision-maker, this is not surprising. The masses o:fireadily available 

information make rational, systematic collation, evaluation and synthesis o:firelevant 

knowledge virtually impossible: what is popularly becoming known as 'information 

overload'. How much easier it is to opt out o:fidifficult choices and leave it to ''the 

market" or follow a populist position on the basis o:fi ''the numbers" or follow research 

practice and reduce context to make the decision easy. 

It will be argued that context reduction is an essential feature o:fi all scientific research 

activity. Researchers find their way through the myriad o:fiincompatible frameworks, 

models, theories and their respective methodologies by specialising and then, within 

their speciality, reducing context further to generate new insights. Even integrative 

research, while starting with a much broader framework (sometimes spanning several 

disciplines) proceeds by reducing context from its wider base. 

When decision-makers reduce contexts, however, they inevitably ignore vital factors. 

And unlike researchers, decision-makers have time constraints that do not apply in 

research situations. This is not a criticism o:firesearch. Rigour and caution are essential 

and override time. Reductionism is the most powerful tool that we have to generate 

new bits o:fiknowledge, as is integrative research in putting the new pieces together in 

novel ways. But time is a severe constraint on decision-making, and reductionism, 
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while essential for research, is disastrous for decision-making. As we will see in Part 2, 

making sound decisions necessarily requires a process of augmenting contexts. 

4. ASSUJ\.1PTIONS 

As I am not working within an existing scientific tradition, it is necessary to make my 

assumptions quite explicit. They are elaborated in detail in Chapter 1, but in the 

meantime, I assume, following WHson (1998), that a unity of knowledge is possible, 

and I accept that some process such as his "consilience" is desirable. I also assume, 

following Koestler that this process is more complex than our tendency to: 

" ... shape facts and data, as we know them, into hard bricks, and stick them 
together with the slime of our theories and beliefs" (1982,685) . 

Koestler refers to this tendency of aggregating all the bits ofi knowledge into a single 

structure as carrying "bricks to Babel''. In its place he argues for a much more 

sophisticated approach involving a systematic re-organisation of knowledge: 

deconstructing and reconstructing the context in which we find ourselves. This is the 

view adopted here. My aim is not to collect as many bricks and bits of building that I 

can find, but to critically evaluate some ofithe key assumptions underlying Western 

culture and work towards a new foundation for practical decision-making. That new 

foundation, as we will see, is based on a methodology that captures subjective meaning 

in a rigorous and verifiable way. 

Subjectivity presented an insuperable problem for the men of the Enlightenment (they 

were virtually all men who perpetrated this error) and they got around it by proposing a 

dual reality .. They separated out subjective experience, an aspect of reality that they felt 

was not amenable to scientifi.c investigation, from the physical (materially based) 

objective aspect ofireality that was. One of the first assumptions that this thesis aims to 

critically evaluate is the so-called mindlbodyrproblem. We know from our own 

subjective experience that making decisions involves highly complex and subtle mental 

processes that link values, purposes and meanings that often cannot be analysed 

consciously. We also know that complex neurological and other physiological 

phenomena ( especially emotions) that are, by and large, a long way from being fully 

understood, accompany this mental phenomena. But for many the physical phenomena 

are seen to be material, mechanistic and value free processes that form the true reality. 

In this view, our subjective experience ofifreedom and purpose is~ust an illusion (Birch, 
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1994). 

This view is part of a wider duality that· still permeates Western culture. As Charles 

Birch (1994,ix) put it: 

and 

"We see ourselves as beings that are conscious, that are rational, have free will 
and are purposive. But we see the world as consisting of mindless, meaningless, 
totaUy determined bits and pieces that are non-purposive". 

"A society that lives with this dichotomy is operating out of a profound error 
that is destroying much that is worthwhile both in ourselves and the world. " 
(ibid) 

I assume a single reality (monism) and explore ways that the subjective experience of 

individuals in making decisions and the physical processes that underlie them might be 

integrated, that is, I suggest, a possible solution to the mind/body problem. Mind in this 

thesis is not only a characteristic of humans, but as we will see, all organisms that 

derive meaning from signals, signs or indicators arising in their environment. Mind in 

this sense should be distinguished from consciousness, which we will argue is a special 

case of mind. 

5. l\IBANING 

Almost three centuries ago, the German philosopher and mathematician, Gottfried 

Wilhelm Liebnitz, invented differential calculus at the same time as, and independently 

from, Isaac Newton. At the time, Liebnitz also suggested that it would be possible to 

develop an alphabet of human cognition: a small set of irreducible concepts in terms of 

which all other concepts could be defined. Rational thought, Liebnitz proposed, could 

then be analysed using these concepts as a kind of"calculus of the mind". Reporting 

on some recent work in decision-making, a feature writer in New Scientist ( 4 September 

1999, 32) wrote that many would scoff at Liebnitz's idea as "naive and even ludicrous". 

But1ust as the implications of Liebnitz's invention of calculus were far from trivial, so 

too was his idea of a semantic "alphabet". At the time, he thought that it would take 

about five years to develop such an alphabet, but he greatly underestimated the 

complexity of such an undertaking. Now, over 200 years later, it is being done. About 

thirty years ago, a young Polish linguist, Anna Wierzbicka set out to define meaning in 

terms of a small set of irreducible concepts along the lines of Liebnitz's alphabet. She 
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calls these semantic primes and over the last thirty years, working with a small set of 

students and collaborators across as many as possible of the 4500 or so extant human 

languages, she has identified about 60 or so of these primes. Her claim is that these 

primes are universal across all human languages, and that it is possible to define all 

human meaning used in communication, regardless of the language used, in terms of 

these primes. There is even a possibility that these primes can be used to specify extra

linguistic meanings such as those contained in human facial expressions and gestures, 

and more significantly, underlie human cognition generally. 

No one knows how many primes may ultimately be needed, but around 80-100 seems 

probable. 

A close analogy with the work of Wiezbicka and her colleagues is the Periodic tables 

used in chemistry. Just as all material in the universe can be described in terms of 104 

or so elements, so can human meaning be described in terms of an appropriate set of 

semantic primes. And ~ust as the periodic table gives some guidance as to how 

elements can combine to form more complex substances, Wierzbicka and her 

colleagues have developed a simple semantic metalanguage to link the primes together 

into more complex meanings. This metalanguage is not some sort of composite 

spoken language, like a pidgin or a creole or Esperanto. It is a highly formalised 

language like logic, calculus or other branches of mathematics that offers a way of 

addressing meaning and generating insights that are not demonstrable in other ways. 

Another analogy is with the restricted set of 20 amino acids which constitute the 

universal building blocks of all proteins or even more strikingly, the four types of 

nucleotides which, when arranged in strings of DNA and RNA, make up the genetic 

code of all organisms. This small, uniform set of building blocks provides the most 

powerful evidence for the common origin of life and also underpin my claim that the 

subjective experiences of organisms might also be expected to have common features. 

We will explore the relationship between the subjective and objective views of reality in 

Chapter 1. In the meantime it should be noted that the strength ofWierzbicka's 

metalanguage is its explicitness, rigour and verifiability. In a field bedeviled with so 

much vagueness, subjectivity and confusion that, even now, many linguists still avoid 

the issue of meaning altogether, Wierzbicka's approach offers a methodology that 

enables scholars and scientists to come to grips with the processes of cognition. These 

processes, we will argue, should not be thought of as the software that runs on the 
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neurological pathways. Rather they are descriptive of networks themselves from a 

subjective point of view. 

Although her work is described in about a dozen books an~ hundreds of papers, it is far 

from complete. In fact the implications of the technique are only beginning to be 

explored. More work is needed to refine these primes, test them out on other languages 

and develop the potential of the technique. Just as the application of mathematical 

calculus is very useful in generating new insights into the way that the material world 

works, it will be argued that Wierzbicka's metalanguage has the potential to contribute 

to an understanding of mind. 

In this thesis I explore one of the implications ofWiezbicka's metalanguage. If she is 

correct that her primes are irreducible, and that all human meaning can be captured in 

terms of these primes, the implications are extraordinary .and profound. One of these is 

that the individual elements of meaning must have a biological basis, or, at least, our 

biological make-up is such that these meaningful elements are the direct result of the 

evolution of our larger brains and our capacity for culture. If this is correct, we would 

also expect that some of these semantic primes may also be useful in understanding the 

way motile animals perceive reality and communicate it to others. 

This hypothesis is tested and affirmed in Part 1 of the thesis. 

The reason for putting mental processes on an evolutionary footing is to underpin the 

decision-making approach developed in the thesis. We use the evolutionary approach 

that Boyden (1992) has called "biohistory" to study the interplay between humans, 

human culture and the biosphere. Biohistory also provides a fo~al framework for 

studying the development of the mental tools that we humans bring to decision-making 

at the individual, group and political levels. Boyden, of course,- looked at biohistory in 

traditional "objective" biological and cultural terms. He did not consider the subjective 

reality spaces (internalised contexts) in which animals and humans exercise choices. 

It has long been recognised that making sound decisions has survival value. But as 

pointed out above, decisions are not made in isolation. They are made in a context. It 

is context and the criteria derived therefrom that determines whether a decision is right 

or not in the longer term. By right or wrong I mean not ~ust the minimalist biological 

notion of survival to reproduce, but the subjective human notions of thriving, feeling 

well and being happy. Perception of context, the processes of reality testing, indicators 
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of contextual events, setting contextual boundaries and mapping contexts are key 

theoretical concepts also developed in the first part of the thesis. Organisms, I will 

show, are an integral part of the context in which they find themselves and can only be 

properly understood in terms of their interaction with their surroundings or context. 

An additional hypothesis that is tested but rejected is that decisions can be made in 

isolation, solely within an organism without regard to context. 

Context here is not~ust the physical environment of course. It includes all biota and 

importantly, their behavior. Thus the thesis argues that context is not merely the result 

of physical processes. It includes the outcomes of the multitude of past experiences and 

the decisions of the organisms involved. More and more, evolution is progressing along 

lines determined by the mental processes of living organisms and the changes they 

make to the environment during their lifetimes. This is particularly obvious in the case 

of modem day humans, and the powerful technologies we have at our disposal, but I 

claim that the decisions of our ancestors and those of other key organisms have also 

played an important role. An understanding of animal decision-making provides clues 

as to how mind and culture may have evolved and how human decision-making 

processes might impact on the environment in the future. 

The supposed mental gap between humans and animals has been narrowing, as we 

understand more about the nature of their social, intellectual and emotional functioning. 

As pet lovers have understood intuitively all along, by thinking about and interacting 

with the subjective world of animals we begin to understand how similar. we are to 

them. These intuitive similarities correspond with the genetic evidence that shows a 

much closer genetic relationships between organisms than previously thought. They are 

also supported by the massive increase in studies on animal cognition (Page, 1999). 

6. DEVELOPMENT OF THE APPROACH 

When I first conceived of this topic, I had in mind a simple analogy drawn from 

medical practice. In essence, modem medicine is a decision-making :framework. It 

draws on science, but is itself not a science. It depends also on experience, intuition 

and values. Science has shown that the human body is a highly complex arrangement . 
of interrelated systems that are only partly understood. Although we progressively 

understand more and more about the body's operation, our knowledge is still, and 
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probably always will be, limited. Most importantly we have no idea how much there is 

yet to know. There are some who suspect that we may never understand all of it, 

particularly in regard to the interplay between mind and body. Some systems specialists 

go so far as to argue that systems at one level can never "understand" systems at the 

same or higher levels. If this view is correct, we will never fully understand ourselves. 

Whether we will be able to understand everything about ourselves or not, there is much 

that we do not now understand. Nevertheless, I reasoned, it must be possible to apply 

the health indicator concept to the functioning of an ecosystem. Eco-systems are also 

only partly understood. We can be quite certain whether a human body is functioning 

poorly. Indicators such as heart rate, temperature, blood pressure, diarrhoea, vomiting 

as well as the subjective experience of not feeling well, and strange behavior (as~udged 

by others), are sure signs that something is amiss and that a deeper diagnosis is called 

for. Might it be possible to find similar indicators for ecosystem functioning? After all, 

indicators are simply signs of something going on that an observer thinks important on 

the basis prior knowledge and past experience. As we will see, they link objective and 

subjective reality and form a pivotal concept in this thesis. 

Although there is great diversity in ecosystems ranging from the oceans to rainforests, 

they all involve complex interrelated systems that have evolved over time. I examined 

a selection of the empirical literature on evolution and human ecology from the point of 

view of a person educated in psychology and linguistics to see if this gives clues to 

possible environmental indicators. 

At conferences on indicators of ecosystem health (sometimes called environmental 

indicators) the list of potential indicators runs into hundreds, and even thousands: far 

too many to be of any use in a practical decision-making context. One of the challenges 

I set myself was to reduce these lists to a small number of indicators on theoretical 

grounds and then test them in some appropriate way. In Part 2 of the thesis, I reduce 

these to four tradable materials, which when combined with the banning of a number of 

totally unacceptable substances, provide a framework for trading our way into 

sustainability on a "no regrets" basis. 

Reducing the list of indicators to a small number of essential ones turned out to be 

much simpler than expected, but it also became apparent that indicators are of 

themselves of very limited value. They can only be a general guide. As we will see in 

Part 2, to make good decisions we must link an imagined future to the past (what 
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Robert and Holmberg, 1999, call "backcasting") and then going forward again 

("forecasting"), until there is a congruence between what we want to do and what we 

can do within the limits of the available design space (an opportunity or under

developed context). There is no magic formula that will enable us to get the right 

answer every time. 

7. DANGERSANDLIMITATIONS 

There are a number ofi dangers in an approach such as the one taken here. First, cross

disciplinary studies have a tendency to select from various disciplines to suit an 

argument in a way that subject specialists find highly unsatisfactory. Such selectivity, 

they point out, only tells the convenient parts of the story. This thesis seeks to avoid 

such superficial syncretism through the use of the biohistorical approach. This 

approach, it will be argued, provides a holistic framework that can be used for 

identifying the facts that emerge from specialist areas in a rigorous and principled way. 

It also provides a methodology for explaining the observed facts coherently and 

separating the meaningful from the banal. 

Second, there is an even greater danger in making generalised, unjustifiable conclusions 

drawn from practical experience. While it is legitimate for linguists to use only one or 

two informants (such is the level ofiagreement between native speakers ofia language) 

this is not the case in other disciplines. Any study based on the case experience of one 

individual then must be suspect. This problem is avoided by using my experiences 

primarily as a basis for developing hypotheses that are then tested independently. 

Where this evidence is used to support an argument, its anecdotal nature will be made 

explicit and weighted accordingly. 

Third, in dealing with subjective experience of organisms, there is a danger of losing 

sight ofithe hard empirical data to substantiate claims. This is a very real problem in 

dealing with humans across cultural boundaries. But surprisingly, this turned out to be 

less ofi a problem than expected. Animal perceptual and communication processes are 

not as different to our own as many might assume. We dust do not have the 

communication skills needed to understand the messages being transmitted. However, 

it is possible, by rigorous behavioural analysis using a technique adapted from what 

linguists call "minimal pairs", to infer what is going on from the organism's point ofi 

view. This is not always easy to do, as we need to switch our reference, which 
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considers animal behaviour as an objective phenomenon, to putting ourselves "inside" 

the animal, as it were, and asking what is the meaning of this to the animal. In 

Uexkull's terms, what is its umwelt (Malmberg: 1980,5). Frequent switching of 

reference between objective and subjective viewpoints may seem complex to readers, 

but it is the inevitable result of looking at the same phenomenon from two perspectives. 

As we will see, it lies at the heart of decision-making processes for all organisms that 

exercise choice, including, ofi course, ourselves. 

8. PRESENTATION OF THE THESIS 

The thesis is written in plain English, and avoids specialised technical terms as far as 

possible. It is presented in three parts. Part 1 deals with the theoretical preliminaries 

and traces the evolution ofithe mental processes involved in decision-making. This part 

links the seemingly random processes of evolution with the subjective experience of 

purposive decision-making and demonstrates a way in which the mind/body duality 

might be reconciled. The role of decision-making processes on ecological functioning 

is explored and its implications for human decision-making are set out. 

Part 2 develops the framework for decision-making at the human level. It reviews 

existing ecologically oriented decision-making frameworks and shows how these are 

fundamentally different to traditional scientific modeling or theorising. The ecological 

decision-making approaches reviewed include the use of the precautionary principle, 

eco-efficiency and Factor X models, life-cycle assessment, footprint and other 

ecological space models, the Pressure State Response (PSR) model, risk assessment, the 

metabolic approach and finally, the approach advocated by The Natural Step. 

One of the most important differences between decision-making approaches and 

traditional scientific approaches involves the explicit incorporation ofihuman values. 

An adequate scientific theory on decision-making must account for choice and values 

and their relationship to the external "real" world. I~ means in effect, broadening 

mechanistic, systemic and evolutionary views ofithe universe to factor in the influence 

of living organisms, including humans, and in particular, the role of human ethics. This 

is not an argument for changing the way we do good science; rather we explore ways to 

apply sound, well-established, scientific methodologies across a more comprehensive 

range ofi phenomena. 
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Part 2 concludes with a step-by-step process that I call. "metabolic mapping" as a way ofi 

identifying the dynamics ofi local ecosystem functioning. 

Part 3 focuses on the utility, reliability and validity ofithe proposed approach for both 

research and decision-making purposes. It discusses its limitations and suggests 

directions for further research. Decision-making frameworks cannot readily be tested 

experimentally and the efficacy ofithe decisions may only become apparent many years 

after they were originally made. Testing the outcomes ofithis framework is thus 

impossible in the time frame for this dissertation. 

The thesis concludes with an examination ofithe implications ofithis approach for 

ethics. It is the development ofian environmental ethic that Max Charlesworth (1990, 

176) sees as the greatest challenge facing philosophers at present. Paul Collins (1998) 

sees a similar challenge for theologians, and for me it is the lack ofi a suitable ethic that 

presents the central difficulty facing human decision-makers. It is argued that the use of 

the biohistorical approach provides a basis for developing such an ethic through what I 

call the ethics-prior approach. This involves using ethics as the philosophical starting 

point to dustify a philosophy ofi science, especially good 'hard-headed' empirical science 

and in this way avoid the so-called naturalist fallacy. 

9. OPTIMISTIC Vs PESSIMISTIC VIEWS 

It needs to be stressed that this thesis does not take a positive or a negative view ofithe 

future. It is easy to selectively point out certain trends and argue that, ifi these continue, 

the future ofihumanity and indeed ofiwhole ecosystems looks bleak. Such linear 

projections involve a rather mechanistic view ofithe uni~erse and it is somewhat ironic 

that_those who find such a mechanistic universe very uncomfortable, espouse the 

pessimistic view most passionately. Conversely, by looking at some ofithe 

extraordinary technological developments over the last 200 years, it is not unreasonable 

to feel confident that human ingenuity will find a way through. This might involve 

predicting and preparing for the uncontrollable catastrophic events ( earthquakes, 

volcanic eruptions and meteorite strikes), avoiding human induced ones (nuclear, 

chemical or biological war), and planning for and, as far as possible, minimising slower 

processes such a climate change. 
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Ironically also, those whose view ofaeality is limited to the universe as a mechanical 

device, and who see free-will and mind as an illusion, seem most optimistic and have 

confidence that humans will somehow find a way through. Our poor record in conflict 

resolution and wealth distribution works against the optimistic view. On the other hand, 

the rule o:6law, civil society and the recognition of human, and increasingly, animal 

rights, works for it. 

It also needs to be pointed out that the thesis is neither pro- nor anti-technology. 

Technical solutions have clearly been useful (and arguably necessary) for humans to 

overcome environmental threats to their own well-being. But the satisfaction oDhuman 

needs ( and especially wants) cannot be at the expense OD maintaining diverse 

ecosystems, nor vice versa: we cannot sacrifice human well-being to maintain 

ecosystems. Humans are neither above nature, nor below it. We are on this planet 

together and this calls for a new ethic. 

It is one oDthe paradoxes oDthe human condition that i:6left alone, the optimistic and 

pessimistic outlooks have a tendency to be self1-fulfilling. ID brought together, the 

discussions lead nowhere. The position taken in this thesis is that future events will 

increasingly be influenced by the quality OD the decisions made by people, either 

individually or in groups as they draw on their subjective values as they have always 

done. 

The central argument developed in this thesis proposes that wise decision-making links 

our subjective experience with the objective models oDreality that are developed by 

rigorous scientific reality-testing, and placing them in a wider context. Not by ignoring 

subjective reality as too hard, nor by ignoring science as too narrow, but by 

systematically and strategically augmenting. decision-making contexts to test the 

wisdom oDthe planned action. 

It is impossible to underestimate the importance oDthe need to improve our decision

making. There are serious claims that we are well on the way to understanding the 

aging process and that within the next 10-20 years, aging can be prevented for those 

who wish to undergo the treatment. If this happens, some people presumably, will have 

the possibility OD choosing to double or treble their life span or even live indefinitely. 

This is occuring when the Worldwatch Institute (2000) reports that 1.5 billion people 

are undernourished. Now add to this the future capacity to clone humans and 

genetically design babies to meet specific characteristics, and the social, economic and 

ethical implications are beyond imagining. 



CHAPTERl 
THEORETICAL PRELIMINARIES 

" Ideas are more powerful than is generally understood. Indeed the world is 

ruled by little else" (John Maynard Keynes) 

1.1 OVERVIEW 
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Traditionally, a research project such as this requires: (1) an identified phenomenon to 

be studied, (2) a methodology and (3) a theoretical framework within which to work 

and inteipret results. The phenomenon here is the relationship between human 

decision-making (choice) and the frameworks in which decisions are made (context). In 

this chapter we identify a theoretical approach and dustify ·a methodology. Decision

making itself and decision-making contexts are considered in chapters 2 and 3 

respectively. 

The main theoretical concepts are drawn from Meinong's Theory of Objects (Routley 

1980), Wierzbicka's semantic primes and my own explorations of the application of 

these concepts to traditional 'objective science' and 'subjective experience' as a basis 

for understanding decision-making. 

1.2 MEINONG'S THEORY OF OBJECTS 

As observed byRoutley (1980), it is an extraordinary fact that many of the objects (or 

entities, items or things) that people talk and think about every day do not exist. At 

least not in the way that I exist or the tree outside my window, or the moon or anything 

that I can point to, exists. Non-existing objects include space and time, energy, 

location, genes, numbers, sets, classes and attributes of all sorts. These non-existing 

· entities are nevertheless describable as "things", but unlike the things that have come 

into existence through the activities of humans or other organisms (artifacts) or have 

evolved in nature, such as a particular animal, tree or rock, non-existing things have 

evolved in, and only survive in, human minds. 

It is difficult to overstate the importance of non-existing things. They have describable 

properties and are used constantly in discourse, in thinking, and, importantly for this 
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thesis, in decision-making. They are the stuff of culture. They are passed on from one 

generation to the next, not through genes, but through dialogue and language. In 

decision-making they enable imagined (non-existing) futures, both possible and 

impossible, to guide choices and behavior. Existing things that have common 

properties are formed into classes of natural kinds and given labels such as, in English 

words tree, bird, vegetable, etc. All human cultures have evolved words for the classes 

of existing things that the culture considers significant, and it is important to remember 

that while individual trees, birds and vegetables exist, the concepts of tree, bird and 

vegetable exists only in the minds of English speaking peoples. They are not universal. 

In order to understand decision-making we need to find a way to identify and describe 

both the properties and functions of these non-existing things in a rigorous and 

verifiable way. 

Claims supporting the non-existence of many things that we take for granted may seem 

extraordinary and even outrageous. This is because such a claim violates the almost 

universal assumption (common to empiricism, idealism and materialism) that truth and 

meaning are functions~ust of reference (Routley, 1980,1). If an item referred to does 

not exist, it raises uncomfortable questions about what such a non-existent thing really 

is. Where did it come from? How does it relate to those things that we can point to? 

And what is reality anyway? 

The Austrian philosopher, Alexius Meinong (1853 -1920), developed a theory of 

objects ("Gegenstandstheorie") that rejects the standard assumption of reference. His is 

a minority position (The majority follow one or other reference theory, the most formal 

of which is Bertrand Russell's Principia Mathematica written in collaboration with 

Alfred North Whitehead early in the twentieth century). In Meinong's theory of objects: 

"Everything - whether thinkable or not, possible or not, complete or not, even 
perhaps paradoxical or not - is an object. 

Very many objects do not exist, and in many cases they do not exist in any way 
at all, or have any form of being whatsoever. [and] 

Non-existent objects are constituted in one way or another, and have more or 
less deterministic natures and thus have properties .... " (Routley, 1980,2) 

Our concern in this thesis is with the constituents and properties of non-existent things 

(for these are the stuff of mind) and linguistic fieldwork methods are used to identify 
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them in a rigorous and verifiable way. 

We take Meinong's position as our starting point. We do not need to enter into what 

Routley has called "Meinong's Jungle" to explore the philosophical complexities (and 

delights) therein. Later, we will come to question Meinong's position in which reality is 

seen in terms of "objects" (that is nouns). And move more towards the Process 

Philosophy of Whitehead (another minority position developed after his collaboration 

with Russell) in which reality is seen in terms of process ( or actions, or verbs), but not 

till we have considered the empirical evidence derived from our linguistic methodology. 

We take Meinong's position as a given at this stage because the distinction he draws 

between things that exist and things that do not exist gives us a key to enter into the 

realm of intensionality. Intensionality is central to decision-making, but according to 

Routley, both traditional empiricism and classical logic fail totally to make any impact 

on the complexities involved. Many empiricists build intensionality ( or purpose) into 

design (teleonomy) and argue that future purpose (Aristotle's ultimate causes or 

teleology) is illusory (Mayr, 1988; Dawkins, 1986,1996; and Dennett, 1995). We will 

come to reject this position by proposing a new way of thinking about time that we will 

see as a constant process of emergence. But this is getting too far ahead. First we need 

to consider the significance of intensionality. 

A Martian coming surreptitiously down to Earth and eavesdropping on a random 

sample of human conversations or selecting material randomly from our newspapers, 

magazines or literary and scientific journals will find intensionality everywhere. Even 

material written by scientists who deny intensionality are betrayed by the way they 

intentionally seek to exclude it. It is most evident in the legal system where others seek 

to pass judgement on a person's wrong doing (to assess culpability) and in religious 

trad_itions, where one makes such judgements of oneself (to assu_age guilt). But in 

general, intensionality is important, because, as Richard Routley has observed: 

"The overwhelming,part of evenyday, and also of extraordinary, of scientific, of 
technical discourse, is intentional" (p8) 

Routley, who Arran Gare (1996) described as "one of the great thinkers ofphilosop}zy,", 

goes on to show in minute detail how Meinong's theory provides a better basis on which 

to work towards a philosophical theory of intensionality ( among other things) than 

standard reference theories. But as our concern is applied science, we will not follow 

him down this route. Rather, we will seek to assail "the fortress of intentionality" by an 
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empirical route using the semantic metalanguage developed by the linguist Anna 

Wiezbicka, her students and collaborators. 

1.3 UNIVERSAL MEANING 
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Linguists have long searched for universals in language to provide insights and even 

models for the way in which the human mind might work (Chomsky, 1967, Comrie, 

1981, Calvin, 1996). However such work that has been done towards linguistic 

universals is principally in relation to speech sounds (phonology) and grammar (syntax), 

but not meaning (semantics). In this section we consider the possibility that there are 

elements o£meaning that are universal too. 

Each human has a unique view 0£ the world and, metaphorically speaking, sees the 

world through his or her own window 0£ experience. We tend to forget this fact and 

assume that i£I can see something, someone else can see it too. But that is a false 

assumption. For the view from another person's window is likely to be different to 

mine, and just as I cannot, under any circumstances, see through another person's 

window, that person cannot see through mine. The most we can do is dialogue about 

what each 0£ us can see, and, hopefully, as a result, we come to realise that what we see 

through our own window is far richer and more complex and interesting than we had 

first thought. 

The window metaphor is one way 0£ describing the unique view 0£ reality 0£ each 

individual person. Other metaphors express the idea in terms 0£ cultural and other types 

o£"filters" (for example Hardin, 1985) and frameworks, paradigms and the like. The 

point is that what we see is partly influenced by the assumptions ( and prejudices) that 

we already have in place. This results in a diversity o£viewpoints, not only based on 

the diversity o£naturally occurring human languages and cultures, but also human sub

cultures, religious groups and around the 6 billion individual ways 0£ experiencing 

reality from a personal human point o£view. This diversity seems to support post

modern claims that all perceptions 0£ reality are equally valid, and makes unlikely any 

claim that semantic universals might be discoverable. However, following Wierzbicka, 

I argue that the opposite is true: that all meaning can be defined in terms 0£ a small set 

0£ irreducible and universal semantic primes. 

There are a number o£ways in which humans can communicate their perceptions, 

thoughts and feelings to their fellow humans. These include: (1) actions, (2) facial 
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expressions, (3) gestures, and (4) speech. Excluding, for the present, written and 

recorded material, a combination of all four is usually involved. The order is important. 

At the action end are the implicit communications perceived when someone is actually 

doing something. Meaning here is unambiguous and clear as suggested by the 

aphorism: actions speak louder than words. Action provides the basis for imitation in 

humans (when we like what we see) and the grounds for condemnation when we don't. 

For children, who have not yet learned to make such valuedudgements, the actions of 

others provide a crucial source of learning. And in the case of many animals, as we will 

see, imitation controls much of group behavior and provides a basis for learning. 

Expressions and gestures are a little more problematic because they can be faked. A 

capacity to deceive provides for greater ambiguity in communication and is central in 

the development of trust and social cohesion. fu animals, the capacity to deceive is 

diagnostic of higher mental functioning that will also be explored later. 

Finally there is speech that linguists see systemically as consisting of totally arbitrary but 

internally coherent sounds that are completely meaningless to anyone not raised in the 

same speech community or trained in the language later in life as a non-native speaker. 

Ifwe exclude for the moment stylised versions of these modes of communication in the 

performing arts (acting, miming, singing and dancing). And exclude the 

technologically based mechanisms such as writing and electronic recording (which are 

essentially artifacts), all these means of communication are biologically based processes 

that have evolved along with our bipedalism and big brains. 

It is often overlooked that similar types of communication processes seem also to occur 

in animals, some of which have one or more additional communication process 

involving chemical transmission (smell) and/or sensitivity to electrical/magnetic fields. 

Given the common origin of life on Earth, one would expect a high degree of similarity. 

This is supported by the striking morphological and functional similarities across 

species, and suggests that there might also be similarities in the subjective awareness of 

their internal and external states and the way organisms within a species communicate 

these with each other. 

Darwin realised this and wrote The Expression of the Emotions in Man and Animals, 

(Darwin, 1872) drawing attention to some of these similarities. But as pointed out by 

Peter Singer and the many contributors to the Great Ape Project (Cavelieri and Singer, 

1993), exploring the mind of animals, especially the ones that we like to eat, or use in 
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1993), exploring the mind of animals, especially the ones that we like to eat, or use in 

scientific experiments, or ogle in zoos, makes us feel most uncomfortable. It is much 

safer to assume that animals have no minds at all. 
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But the evidence that at least some animals have minds is overwhelming. We will 

explore this evidence in more detail in the following chapters of Part 1. But we should 

note here that communications between organisms are very complex and subtle. 

Consider for example, a flock of birds or a school of fish all moving in unison, all 

imitating the movement and direction of each other. If one experiences a cause for 

alarm this is communicated in some way to the others so that the whole flock moves 

away from danger in what appears to be almost perfect unison. 

We know how subtle these communications can be at the human level. For example, the 

slightest eye movement, hesitancy in a gesture, tremor in the voice is meaningful. 

Some movements are so subtle that neither the observer nor observee may be conscious 

of them. For example, pupil size correlates with emotional arousal. The higher the 

arousal, the larger the pupil. This operates whether one is aware 0£ it or not. If subjects 

are presented with two identical photographs o£a human face, one o£which has the 

pupils slightly enlarged, they invariably select the one with the larger pupils as being 

more attractive. It is a decided advantage i£you are aware o£it. Chinese merchants are 

reputed to understand the link between arousal and pupil size and use changes in pupil 

size as a guide to a buyer's true level o£interest in negotiating situations (Scientific 

American 1969). In the past some women placed belladonna in their eyes to increase 

their pupil size and make them more attractive. Similar changes in pupil size (and also 

eye colour and eye surrounds) seem to signal interest and readiness to mate in birds 

(Skutch, 1996). 

We have no difficulty identifying the emotional state o£animals.or other humans when 

behaving normally, even across cultural boundaries (as the first encounters of early 

explorers attest) and this suggests a universal basis for such states as fear, anger and 

feeling relaxed. Other indicators such as pointing, facial gestures (smiling, frowning, 

baring teeth etc.) and actions such as running or slinking away and friendly or 

aggressive forward movements also seem to be universal in their meaning. 

The situation is more complex for humans who can lie or pretend. It is our capacity to 

deceive our fellows that provides the environmental pressure that gave rise to our large 

brains and what Esther Goody (1996) and other evolutionary psychologists call "social 
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intelligence". As she points out, it is not only the physical environment, nor the opposed 

thumb, nor the upright gait nor the use of tools that gave rise to our intelligence, it was 

the social environment. The greatest danger faced by early hominids was from other 

hominids. Being able to read body language and negotiate out of tricky situations is the 

driving force for survival as is still the case for us today. We will see that the capacity 

to lie and pretend ( either in play or in disciplining/rewarding, or in submitting, teaching 

or in theatre) provides a rich source of information about the subjective experience of 

organisms at all levels. Isolating the features of such underlying subjective experience 

and naming them provides a systematic approach to developing a scientif.c 

understanding of mind. To do this work we need an appropriate language and 

methodology. 

The principal way humans communicate is through dialogue and the use of a shared 

language. In this thesis we make use of this fact by writing in plain English. While 

psychologists have long been interested in both the perception and production of speech 

and its links with cognitive processing, their work has been thwarted by the 

extraordinary complexity of language and their desire to avoid introspective approaches 

of any sort. Attempts to deal with language within a behavioural framework as in 

Skinner's (1957) Verbal Behavior have been totally inadequate as Chomsky (1958) 

showed in his devastating review of Skinner's approach. 

Linguists have long recognised that languages are complex and involve meaning, but 

they too were also heavily influenced by the anti-mentalist vogue, particularly in 

America. As a consequence, many argued that the sounds and forms of a language are 

the only aspects open to rigorous scientific study and, as a result, the study of meaning 

(semantics) was marginalised (Wierzbicka 1996, Harris, 1996). 

Despite the strong anti-meaning stance, small groups of linguists continued to work on 

semantics, particularly in Europe. Recently a new field of study, cognitive linguistics, 

with its own dournal commenced. One group of linguists in Australia, influenced by the 

Polish born Anna Wierzbicka, developed a set of universal semantic primes that are 

used in this study. 

Semantic primes are labels used to denote elementary semantic entities that cannot be 

divided into simpler entities. The claim is that all words and many grammatical 

features in each human language can be defined in terms of these primes. By 

convention simple English words are used. I write these in capital letters to denote their 
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status as primes. Abstract symbols could also be used (as in the universal phonetic 

alphabet) but using English words has the advantage that they can be linked together 

using a simple syntax to give more complex meanings. We accept as given the primes 

identified by Wierzbicka, a complete list of:which is provided below. Those marked* 

are less well established than the others, and as we will see, only a small number of: 

these operate in the minds of: certain animals. 

Table 1.1 The present set of:semantic primes ( based on Wierzbicka, 1998). 

substantives 
determiners 
quantifiers 
mental predicates 
non-mental predicates 
speech 
actions/ events 
evaluators 
descriptors 
time 

space 

partinomy and taxonomy 
meta predicates 
interclausal linkers 
augmentor 
imagination and possibility 
words 

It should be noted that: 

I, YOU, SOMEONE, SOMETHING, PEOPLE 
THIS, THE SAME, OTHER, SOME* 
ANY, TWO, MANY/MUCH, ALL 
THINK, KNOW, WANT, FEEL, SEE*, HEAR* 
MOVE*, THERE IS*, (BE) ALIVE* 
SAY 
DO,HAPPEN 
GOOD,BAD 
BIG,SMALL 
WHEN, BEFORE, AFTER, A LONG TIME*, 
A SHORTTIME*,NOW* 
WHERE, UNDER, ABOVE, FAR*, NEAR*, 
SIDE*, INSIDE*, HERE* 
PART(OF), KIND(OF) 
NOT, CAN, VERY 
IF, BECAUSE, LIKE 
MORE* 
IF ... WOULD*, MAYBE* 
WORD* 

1. although ordinary English words are used, the claim is that their meanings are 

universal to all human languages and that they are irreducible into simpler 

meaningful elements; 
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2. all human words and syntactic structures (for all languages) can be defined in terms 

of:these primes, and 

3. they are based on empirical evidence within each language studied so far, and are 

assumed to be linked to fundamental, innate human concepts, i.e. where culture and 

biology come togrether underlying both cognition and communication, 
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This last claim is the most interesting from the point ofiview ofithis thesis, because ifi 

Wierzbicka is correct that her primes are in some way innate, one would expect to find 

these emerging progressively through animal and human evolution. This idea is tested 

in the next three chapters. It can be stated more formally: 

Meaning for all organisms, including humans, can be reduced to a small set ofi 

universal semantic elements that are irreducible and can be used to describe and 

define all meanings underlying the specific communication system ofieach species. 

This is not a claim about the physical features ofi the communication systems ofi social 

organisms that obviously vary enormously. Nor does it give us any insight into how the 

various chemical, sound and visually based systems relate to each other. Our concern is 

simply to test the idea that ifi all human languages can be described in terms ofi a small 

set ofi semantic primes, perhaps the meanings underlying non-human languages can also 

be described in this way. 

At the physiological level, the difference between communication systems across 

species is huge, and the idea that there may be close semantic overlap may seem 

unlikely. But just as the enormous differences in size and shape and behavior between 

species mask striking similarities in organisation and function, it is at least plausible 

that there is far greater semantic similarity than we have hitherto suspected. 

In arguing this way, our overall aim is to come to grips with intentionality in order to 

understand decision-making processes. To do this we need a tool to describe the non

existant entities created by human minds and Wierzbicka's metalanguage offers us such 

a tool. 

This is not the place to justify her linguistic methodology that she has conveniently 

summarised recently in her Semantics: Primes and Universals, but my claim that her 

approach has application outside linguistics does need justification. We will do this 

progressively throughout the thesis. Two features ofiWierzbicka's approach should be 

noted immediately. First, there are very few universal nominals (nouns). Other than 

living substantives (I, YOU, PEOPLE, SOMEONE) all objects (or things, items etc.) 

that exist are included in the semantic element TIIlS which is used as a universal 

indicator ofi ostensible things. TIIlS contrasts with actions which are captured by the 

universal DO THIS. 
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There is physiological evidence that nouns and verbs are processed differently in the 

human brain. As Calvin (1996, 2) points out, for example proper nouns: 
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'ifor some reason tend to prefer the temporal lobe (its front end; colour and tool 
concepts tend to beifound towards the rear of the left temporal lobe)". 

Also, people with brain damage may lose the capacity to find the right noun, but not the 

right verb. 

1.4. SCIENTIFIC PARADIGMS 

Before we proceed to explore the application OD this new linguistic tool, we need to 

place the approach in an appropriate theoretical framework, but which one? 

Linguistics is concerned with language as an abstract system: it is not interested in the 

production and interpretive processes vital for decision-making. In searching the 

literature for an appropriate framework, I found that there were four distinct scientific 

paradigms that have emerged since the Enlightenment as possible candidates. These we 

label the mechanistic, systemic, evolutionary and social constructivist positions 

respectively. We follow Kuhn (1970) in defining a paradigm as: 

"the constellation of values and beliefs shared by members of a scientific 
communiy that determines the choice of problems which are regarded as 
significant, and the approaches to be adopted in attempting to solve them. " 

1.4.1. The mechanistic paradigm 

The ideas underlying mechanistic view were developed during the 16th and 17th century 

and·are mostly associated with the names oDBacon, Galileo, Descartes and Newton. 

This view sees the universe as an elaborate clockwork mechanism oDmoving parts that 

· behave perfectly according to fixed and discoverable laws. According to Prigogine and 

Stengers (1984) this view o:fireality came into prominence when earlier ideas, such as 

Aristotle's "ultimate causes" and "vitalism" (the belieDthat life can only be explained 

by positing forces external to the physical universe), were shown, at least so far, to be 

unnecessary. A great deal OD Current research from cosmology to biochemistry operates 

within this model and it has a number OD interesting features. Reality in this model 

consists only OD Objects that one can point to (that is they exist). Such objects move in 

relation to each other in totally predictable ways according to the laws oDphysics. 
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There is no creativity in this model as originally conceived and even now, no place for 

subjective meaning or purpose. But interestingly, it has many supporters today, 

especially in such physical sciences as chemistry, geology, genetics, biochemistry and 

microbiology, but also in other areas. The idea that a scientific argument must be 

integrated into a single coherent case is a mechanistic perspective. So are such notions 

as simplicity and elegance and all the construction metaphors beloved of social 

scientists. Also, importantly for decision-making, the mechanistic paradigm has also 

been adopted in the administrative arrangements ( or "machinery") of government. 

Even legal drafting sees Acts of Parliament as mechanisms that do specific things like 

sort people into categories or filter out undesirable activities and even practice magic by 

turning abstract ideas ( such as corporations and associations) into living entities with 

rights and obligations akin to those of natural persons. 

1.4.2. The systemic paradigm 

The systemic view started with the science of complexity which was born in 1811 when 

Fournier was awarded the prize of the French Academy of Sciences for his work on the 

propagation of heat in solids (Prigogine and Stengers, 1984,104). He received the 

award for showing that heat flow is proportional to the gradient of temperature. This 

was the start of what is now known as thermodynamics. The thermodynamic view of 

the universe is much more abstract than the dynamic mechanism of interacting 'things' 

suggests. This universe is predominantly a product of the state of the things: whether 

they are liquid, solid or gaseous, and how these states are related to each other. (Recall 

that states are creations of human minds, they do not exist.) This view sees the universe 

as a complex set of interacting systems in which abstract properties, such as 

temperature, pressure and volume (that also do not exist), are legitimate subjects of 

study. The most influential of all properties abstracted from the_ "state of things" is that 

of energy which can be transferred from one thing to another without loss i.e. it is 

always preserved. This type of thinking permeates ecology and economics today and is 

at the heart of systems analysis. We will use systemic thinking later in developing our 

decision-making framework in Part 2. 

Wbile mechanical systems were assumed to be in dynamic equilibrium in a kind of state 

of perpetual motion in which even reversibility is possible, this is not the case for 

thermodynamic systems. In that paradigm the universe is not reversible. However 

predictability is possible but only in the direction of higher to lower energy levels. 
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Equilibrium will occur when all energy levels even out to form a cold, static universe 

that is effectively dead. The gap between the two views is enormous. It was the subject 

ofivigorous debate at the end ofithe nineteenth century and early in the twentieth 

century, but nowadays the differences seem to be largely ignored. Decision-makers 

draw on whatever approach seems to suit their training and inclination, but have no 

sound way for selecting between them. The relationship between the two is still 

debated from time to time, but as such arguments go well beyond the scope ofithis 

thesis, we will not pursue them further. It is important to note, however that the 

application ofi"energy" thinking has been very important and underlies much ofithe 

changes that occurred during the Industrial Revolution. 

1.4.3. The evolutionary paradigm 

Although there was a great deal ofispeculation about the evolution ofilife before Darwin 

published his Origin of Species in 1859, this date is usually given as the birth ofimodern 

evolutionary thinking. The full implications ofiDarwin's radical shift are still not 

widely accepted outside biology (Dawkins, 1986, 1996, Diamond, 1993, Dennett, 

1995), but it is one ofithe most empirically well supported insights produced by science 

and is a basic assumption underlying this thesis. It differs from the mechanistic and 

systemic views in that it allows creativity and increases order (i.e. decreases 

redundancy). So called open systems and self-actualising systems also have these 

properties and can be seen as an intellectual marriage between the systemic and 

evolutionary perspectives. 

The evolution ofithe human capacity for culture, language and making deliberative 

decisions, provides the basis for looking for evidence ofithese complex capacities in 

other organisms. In this way we seek to develop a "bottom up" approach to mind. 

Importantly, evolutionary processes are neither reversible nor predictable, though as we 

· will see, by manipulating contexts through blocking natural processes to suit human 

ends, it is possible to make biological processes behave more predictably within an 

artificial context. As we will see, the setting up ofi artificial contexts however shifts the 

problem ofi predictability to what happens outside that context. 

1.4.4. The social constructivist paradigm 

It is not possible to identify the particular insight that might prove to be decisive and the 
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most enduring for our understanding of the social construction of reality. There are 

many candidates including Heisenberg's famous uncertainty principle, or neurologist 

Maturana (1970, quoted in Maturana and Varela, 1980) with his paper on "What a 

frogs eye tells its brain" that gave rise to the concept of autopoiesis (to be discussed 

later). I will argue below that the development of a way of specifying meaning in an 

objective and verif.able way might be the decisive factor, because this gives us a tool 

for dealing with meaning, the most slippery aspect of human experience. Other 

positions include Critical Theory (Guba and Lincoln, 1994) and various lnterrpretist 

approaches (Schwandt, 1994). 
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It seems unlikely that the more extreme social constructivist positions such as the one 

propounded by post-modernist Michael Foucault, for example, might be seen as the 

defining view. Foucault argues that the insights of science are dust another belief system 

among any number of equally valid alternative 'knowledges'. He would see the four 

paradigms that I have alluded to above, along with the religious belief systems that 

preceded them, as competing views of the world that can only be resolved through the 

power plays of their respective proponents (Dyball, 1998). This flies in the face of 

scientific reality assumptions and common experience, and would represent a most 

dismal prospect for humanity if it were shown to be correct. 

The position I am developing rejects relativism and fits most comfortably in the 

evolutionary paradigm. However, it draws on all of the others and has important 

research implications for them that will be elaborated in Part 3 of the thesis in the 

context of evaluating the reliability, validity and utility of the approach. I will argue 

there that the relationship between all four paradigms is such that it does not matter 

where one starts. Once subjective experience is allowed as a phenomena worthy of 

scientific study, all four approaches can be linked. 

But most importantly, while it is legitimate for any of the four to be used for ongoing 

research, this is not the case for decision-making where we potentially need to bring 

relevant insights from all four paradigms to bear on a given situation. For this reason, 

we will draw on all of them as we work towards the development of a basis for a 

decision-making theory. 

In the meantime we need to consider the nature of science and in particular the 

relationship between objective knowledge and subjective experience. 
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1.5. THE NATURE OF SCIENCE 

For the framework being developed here, science is not a "belief' but a reality-testing 

methodology that has proven itself to be far superior to any other yet devised. It is 

simply a sophisticated way of rpointing a process of ostentation common to all cultures 

and even some animal species. For things that actually exist, pointing is literally 

sufficient (using a microscope or telescope or some other instrument if necessary), but 

for non-existent things we need a more subtle approach. This involves deducing the 

presence, nature and features of imagined (that is non-existing) objects that may be 

useful to explain the behavior of those things that actually exist and in testing their 

explanatory and predictive utility. This is how such non-existent things such as gravity 

and force came to be recognised as useful in the mechanistic framework. Note how we 

do this. We take two or more existing entities and observe them in relation to each 

other. If we focus on one we then have three possible explanations for its behaviour. 

We can say that an explanation for the phenomena lies in the object itself 

(individualism) or it is purely the result of other things ( circumstantialism) or it is the 

result of the interaction between it and the others, what we will call interactionism. fu 

each case we can give this non-existent thing a name, and if it works in other contexts 

and proves useful, more and more people come to believe it really exists and it becomes 

a part of the culture. 

Figure 1.1 This diagram represents the interactive approach used throughout the thesis. 
The double-headed arrows should be seen as a system in themselves linking 
individual organisms with their environment. 

i 
. ~ Individual organisms as a system 

~-

Interactive system 

·-..._ Environment or context as a system 

Human cultures vary greatly. Some might be described a:s "happenstance" cultures. 

These seek explanations for what happens in the external circumstances. Modern 

Western culture is highly individualistic. It prefers to explain what happens in terms of 



CHAPTER 1: THEORETICAL PRELIMINARIES 40 

the characteristics ofithe individuals and things under observation. Those who believe 

that it is ~l in the genes are ofithis school as are fundamentalists ofiwhatever 

persuasion. It is also reflected in our cultural tendency to attribute new discoveries to a 

single individual, and more generally, the urge to reduce all phenomena to a single 

identifiable cause. The view being developed here rejects both these positions and 

favours an interactionist approach which looks at the relationship between the 

individual ( an existing organism or thing) and its context. 

We follow E. 0. W!i.lson in seeing science as a methodology: 

"Science is neither a philosophy nor a belief system. It is a combination of 
mental operations that has become increasingly the habit of educated 
peoples, a culture of illuminations hit upon by a fortunate turn of history 
that yielded the most effective way of learning about the real world ever 
conceived. 
With instrumental science humanity escaped conjinement and prodigiously 
extended its grasp of physical reality." (1998,45) 

In this thesis science is not tied to any discipline. Disciplines define the domain, not the 

method. Science as WHson suggests, is simply a widely agreed method ( or set of 

methods) for reality testing. The results ofi such testing are open to verifiability (Carnap, 

1935, quoted in White, 1955) and falsifiability, (Popper, 1968). They are sometimes 

cumulative (but only within paradigms) and sometimes lead to complete restructuring 

of previous work (i.e. generate new paradigms). The acceptance or otherwise of the 

results are social processes. In this thesis that all knowledge is assumed to be socially 

constructed and needs to be justified through social processes such as publication, peer 

review and replication. 

In doing science it is not enough however to have agreed methodologies; it is also 

necessary to have agreed criteria for assessing outcomes. Three criteria are generally 

recognised as indicators of good science. The work must (1) be descriptive of the 

phenomena (what it is and how it works), (2) explain the phenomena in terms of earlier 

circumstances ( causation or why or how come), and (3) predict outcomes from 

alternative courses ofiaction or future events. We reject control which is sometimes 

listed in elementary textbooks on science as a desired outcome of science (Foss, 1977). 

The reason for this is that control is a decision-making criterion, not a research 

criterion. We also reject such criteria as simplicity and elegance and even consistency 

on the grounds that these are aesthetic concepts lacking empirical support. 
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Ifiwe now look at the outcomes ofithe four main scientific paradigms against these 

criteria we get results as in Figure 1.2. These outcomes are based on my analysis ofithe 

distictions between synchronic and diachronic frameworks discussed further in 1.10.1 

on explanations (p5 8) and paradigmatic/non-paradigmatic frameworks. Predictions 

within a paradigm ( or system) help define the system. Non-paradigmatic predictions are 

much more powerful: they validate the system. Validation issues are discussed further 

in Chapter 9. 

Figure 1.2 Categorisation ofithe four main scientific paradigms on the basis 
ofitheir descriptive, explanatory and predictive power. 

Mechanistic Systemic Evolutionary 
Social 

Constructivist 

descriptive Yes Yes Yes Yes (synchronic) 

explanatory Yes Yes Yes No 
(diachronic) 

predictive 
Yes Yes No No (non-paradigmatic) 

Why are there such differences in outcomes? While all four paradigms are good at 

delineating their area ofi concern and describing phenomena within their domain in 

synchronic terms, only three ofithem are explanatory and only two are predictive. We 

will offer an explanation for the differences in explanatory power and predictability for 

the various scientific paradigms in Part 3 when we consider ontological and 

epistemological issues in relation to an assessment ofithe reliability, validity and utility 

ofi the new approach. 

In the meantime, knowledge accumulates exponentially in a fragmentary manner 

(Figure 1.3) placing ever-greater demands on decision-makers. 
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Figure 1.3. The exponential growth in fragmented knowledge 

accumulation 
of 
knowledge 

pre-Enlightenment systemic social 
constructivist 

present 
day 
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However, predictability is the Holy Grail for decision-makers, and while science offers 

hope ofi a more predictable world, scientific research will continue to be supported. 

Any scientific discipline that can deliver predictability will be seen as better than one 

that cannot. As predictors, the physical sciences have shown some impressive results, 

and neither the biological nor social sciences have achieved comparable outcomes. 

This is a serious problem for decision-making, which is all about influencing future 

events. How can we "manage the world" ifiwe don't understand how the world works 

and cannot predict future events with some confidence? 

This misunderstanding was also found by E. 0. Wilson who put it this way in writing 

about the social sciences: 

"People expect from the social sciences- anthropology, sociology, 
economics, andpolitical science- the knowledge to understand their lives 
and control their future. They want the power to predict, not the 
preordained unfolding of events, which does not exist, but what will happen 
if society selects one course of action over another. 

Political life and the economy are alreadypivoted upon the presumed 
existence of such a predictive capacity. The social sciences are striving to 
achieve it ..... " (1998,181) 

But as we have already seen, political and economic systems are artificial paradigms or 

contexts designed to be predictable. They do this by ignoring, denying or otherwise 
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excluding inconvenient evidence. They assume that no one has the knowledge or the 

skill to predict future trends. A simplistic paradigm makes control and decision-making 

simpler. We refer to this process as context reduction. We will see its effects again and 

again in subsequent chapters. As pointed out earlier, predictability is possible in a 

mechanistic paradigm. 1£we want to have a predictable and controlable world, all we 

need to do is create a mechanical world OD cities, organisations, and decision-making 

systems that exclude unpredictable nature. Then transport in what we need (and want) 

and pipe out what we don't want any more and we have a highly predictable 

environment. 

Humans have been creating such environments since time immemorial by placing 

barriers between themselves and nature. Examples include clothing, walls and fences, 

but these are insignificant compared to the institutional structures and arrangements to 

make the world more 'manageable' today. Obviously, by reducing the natural world to 

a machine in the hope that we can manage it, we run the risk OD destroying nature, and 

with it, ourselves. We will deal with managerialism in Part 2 oDthe thesis where we 

will see that it need not be based on the destructive processes that result from reducing 

context in decision-making. 

Even to try to create a totally predictable world is folly. As Prigogine (1995) pointed 

out, a totally predictable world, one where everything happens like clockwork, would 

be one lacking in spontaneity and creativity. It would effectively be dead. I for one do 

not wish to live in a machine-like world and resist attempts to turn the planet into one. 

But how can we make correct and good decisions in an uncertain and subjective 

context? To address this question we need to look at the difference between subjective 

and objective reality. 

1.6 SUBJECTIVE AND OBJECTIVE REALITY 

CP Snow's famous essay in which he describes the sciences and the humanities as two 

distinct cultures is part OD the imposition OD dualistic thinking in the West that goes back 

to the Enlightenment. This duality can be described in many ways (Bossel, 1996). For 

example, the Environmental Economist, Robert Costanza describes the distinction 

between technological optimists and technological skeptics in terms OD the 

characteristics set down in Table 1.2. 
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Table 1.2 Some characteristics of the basic worldviews (from Constanza, 2000) 

Technological optimist 

technical progress can deal with any 
future challenge 

corrpetition 

linear systems with no discontirruities 
or irreversibilities 

hurmns dominant over nature 

everybody fur themselves 

nmket as guiding principle 

Technological skeptic 

technical progress is limited and 
ecological carrying capacity must be 
preserved 

cooperation 

COll])lex, non-linear systems with 
discontinuities and irreversibilities 

lnmms in partnership with nature 

partnership with others 

nmket as servant of larger goals 
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This is very similar to the distinction I made in the Introduction to the thesis between 

the optimistic Vs the pessimistic views about the future. Birch (1990) drew attention 

to the same duality which he described as cold, material, purposeless and value free on 

the one hand and meaningful, purposeful andifull of value on the other. Another way to 

reflect this duality is to select some key words associated with each to differentiate 

those who see the world primarily as an objective phenomenon (0) and those who see it 

as primarily a subjective experience (S). A sample of such key words is set out in Table 

1.3. 

Table 1.3 some key words associated with objective Vs subjective views of reality. 

0 s 
material spiritual 

mechanistic purposeful 
lawful unpredictable 

value free meaningful 
unambiguous conscious 

hard soft 
measurable normative 

I do not want to get lost in the myriad of philosophical arguments about the truth-value 

of each set or the relationship between them. But if we assume that the two sets 

represent some sort of opposing belieft about reality, we can ask how these two sets of 
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beliefs might be related. There are 5 logical possibilities: (1) 0 and S are distinct; (2) 

0 is a subset o:fiS; (3) Sis a subset o:fiO, (4) Sand O intersect, or (5) Sand O overlap 

precisely. 

The epistemological position I take in analysing these five logical alternatives follows 

Pollock (1987) in what he calls a "non-doxastic external" approach. In plain English 

this refers to knowledge which is justified both by consistency with internal beliefs and 

factors external to the observer. In other words, it is knowledge that is the result o:fi 

interaction between an individual and the external environment and is assessed on both 

empirical and rational grounds (Later we will add a third, ethical, but we are not ready 

yet for such a radical departure from orthodoxy.) At this stage these 5 logical 

possibilities are no more than abstract relations and we first look at them in this way. 

How they relate to the real world will be developed in later Chapters. We take each in 

tum. 

1.6.l Two realities 

Figure 1.4 

s 0 

This logical possibility suggests that the two realities denoted by the two sets o:fiwords 

are totally separate and unrelated. It seems unlikely that this view is correct on the 

grounds that it would involve people living in two distinct universes at the same time. 

Parallel universes, for people who believe in such things, are claimed to be supported 

by certain psychic mediums and 'gifted' religious people, who claim that they can 

communicate with and even move between the two. But there is no accepted scientific 

evidence to support such claims and skeptics fiercely deny them. This is not the place 

to make judgements on such para-normal claims, but for the purpose o:fithis thesis, I 

assume that we are organisms that live in one world. We might experience reality in 

different ways. For example, as Birch observed (1990, ix), Bertrand Russell saw the 
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world as being 'matter-like'while Alfred Whitehead saw it as being 'life-like', but even 

people with schizoid personality disorders who experience shifting realities do not 

report on experiencing two different worlds at the same time. In other words, I have no 

evidence on which to deny the existence of other universes, but even if physicists find 

evidence of parallel universes, I suspect that it would not be possible for the same 

organism to experience them both at the same time. 

1.6.2 Subjective experience is embedded in objective reality 

Figure 1.5 

There are powerful arguments in support of the second possibility that subjective 

experience is a subset of objective reality. These run something like this. The universe 

and the planet have been in existence for billions of years before humans arrived on the 

scene and will no doubt continue long after we are gone. This view is sometimes 

referred to as modernism, or positivism and is possibly the dominant scientific view. It 

represents a shift away from the Enlightenment thinkers in the seventeenth and 

eighteenth centuries who were deists and saw the mechanical universe as a component 

of a. much larger reality created by God and capable of being experienced through the 

subjective processes of mind. Extreme positivism denies any subjective reality at all, 

but the prototypical position includes an assumption of: 

"a lawful material world, the intrinsic unity of knowledge, the potential of 
indefinite human progress" (Wilson, 1998,8). 

Although not often mentioned by writers on the Enlightenment, this belief is 

underpinned by a general trust in the reliability of the human senses. This trust is in 

marked contrast with the earlier traditions that see knowledge as being revealed from 

the outside (through sacred writings for example or through dreams or visions). What is 
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perceived through the senses in these beliefs is seen as being unreliable. For some of 

these, reality lay in the abstract essences, for example, the idea of dog, table etc, not 

their material (incidental) manifestations that, as they see it, varies greatly from object 

to object and are merely temporal ( or impermanent). They were thinking about classes 

(natural kinds) of existing objects and from these abstracted a new object that I would 

describe as existing only in the mind, but for the metaphysics of the time these non

existent objects or abstract ideas were considered eternal and the ultimate reality. 

In putting aside revealed truth and concentrating on observed truth the thinkers of the 

Enlightenment opened the door to subsequent scholars to throw out any suggestion of a 

non-material reality, which, by definition could not be observed. Thus by restricting the 

context to the directly observable, they created a world that explicitly reflected their 

methodology. As Arthur Eddington put it: 

"We have found that where science has progressed the farthest, the mind 
has but regained from nature that which mind has put into nature. We have 
found a strange footprint on the shores of the unknown. We have devised 
profound theories, one after another, to account for its origin. At last we 
have succeeded in reconstructing the creature that made the footprint. And 
lol It is our own." 

(Quoted in Waddington,1968,27) 

1.6.3 Objective reality as a subset of subjective experience 

Figure 1.6 

There are also powerful arguments in support of the third alternative, that objective 

reality is a subset of subjective reality. This is often referred to as the post-modernist 

view. These arguments go something like this. It may be that the world has been going 

long before humans came onto the scene, but our experience of the world and our 

knowledge and understanding of it is limited to that experience. As scientific 

knowledge, which excludes consideration of meaning, purpose and value, is the result 
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ofihuman perceptual faculties and human ingenuity, which includes meaning, purpose 

and value, objective reality must therefore be a subset ofi subjective reality. In this view, 

science is a subset ofithe humanities. While this would not be a popular view among 

practicing scientists it more accurately reflects the historical evolution ofi science from 

natural philosophy (as it was called last century) to the present day, and it directly 

challenges the unity ofiknowledge. Ifiknowledge is essentially subjective, so are the 

criteria for choosing between competing views, and the post-modern ideas would be 

supported. 

1.6.4 Subjective experience and objective reality overlap 

Figure 1.7 

s 0 

The fourth logical possibility, that objective and subjective reality are different but 

overlap, is the position adopted by what Capra (1996,153-171) calls "the new 

synthesis". He identifies new developments in holism, systems theory ( especially self+

organising systems), and Maturana's autopoiesis that I would place in this intersection. 

Autopoieosis is a process ofi interaction that we will examine more closely later. 

According to Capra: 

"He (Maturana) postulated that the nervous system is not only self
organising but also continually self-referring, so that perception cannot be 
viewed as the representation of an external reality but must be understood 
as the continual creation of new relationships within the neural network: 
'The activities of the nerve cells do not rejlect an environment of the living 
organism and hence do not allow for the construction of an absolutely 
existing external world'." (1997,97) 

Autopoiesis (from the Greek Auto meaning 'self' andpoiesis meaning 'making') is not 

an easy process to understand. Maturana and his co-worker Varela insist that their 

approach is 'mechanistic' and that they totally avoid any sort ofivitalism (the 

discredited beliefithat life can only be explained by recourse to some non-material 

force). As pointed out by Capra (1997,98), Maturana and Varela have made a crucial 
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distinction between 'organisation' and 'structure'. The organisation of a living system, 

they argue, is a set ofrelations between the components of the system. It is an abstract 

description of the relations that does not identify the components. This set of abstract 

relations is claimed to be common to all living systems. Note that they claim 

autopoiesis is an "abstract" description, it is not material in the way that structure is. 

Note also that in our terminology, this distinction is nonsense as neither autopoiesis nor 

structure exists. Both are creations of mind and dustif.cation for the distinction must be 

found elsewhere. 

Although Capra sees this approach as "new", a case could be made that 

phenomenologists such as Husserl (White, 1955) and Merleau-Ponty (Abram 1996) 

have been wrestling with these issues long ago. 

As with possibilities 2 and 3 there are good arguments in support of this fourth 

possibility and as with the previous possibilities I do not want to enter into a deep 

philosphical discussion of the nature of reality implied by this version. There is, 

however, one issue that needs to be pointed out. It is this: how does Maturana's 

abstract, non-material set of relations interact with the material components to which 

they relate. Are they somehow mapped onto the underlying physical structure? Do they 

really influence structure? If so, it seems to be the same question that physicist Paul 

Davies has been asking publicly in recent years. How is it, Davies asks, that the non

material mind can control a material body. In my view an answer to this question is 

impossible in terms of the mind/body duality. By definition, an immaterial mind is 

outside the realm of legitimate material based reality. 

1.6.5 Two ways of experiencing the same reality 

Figure 1.8 

so 

The solution to the problem lies in this, the fifth logical possibility. This is the 

possibility adopted in this thesis and which we attempt to dustify in the following 

chapters. In essence, the position argued here is that subjective and objective reality are 
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the one reality. One way is from the inside, as we experience this reality within us. And 

the other is from the outside. As we imagine it to be if we were looking at it from the 

outside. 

Figure 1.9 Two views of reality: A as experienced from within, and Bas imagined 
from outside 

B. 

The theoretical position adopted in this thesis is that both these views of reality ( and 

any others including, metaphysical, feminist, indigenous etc) are socially constructed. 

Thus in one sense, subjective reality which is based on our individual experiences is 

more immediate and 'real' than objective reality. Objective reality is sometimes called 

inter-subjectivity as it is the result of interacting and communicating with other people. 

But then, so is subjective reality the result of interacting with others. To avoid 

confusion, I will limit the term "inter-subjectivity" to the communication process and 

use the more traditional terms of objective and subjective as defined above to denote 

these two ways of looking at the same reality. It is important to note that both these 

views of reality are socially constructed and neither one is more 'real' than the other. 

Such comparisons are simply meaningless as it is logically impossible and hopelessly 

circular to prove one reality is more real than another without recourse to a wider 

reality. Again I do not wish to get caught up in philosophical argument at this point. 

We avoid the problem by using the highly productive and empirical reality-testing 

methodologies developed by science as a means of socially constructing new 
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knowledge, particularly, for this thesis, knowledge derived from subjective experience. 

1.7 INTROSPECTION AND INTER-SUBJECTIVITY 

What goes on in the mind of an average human being, is rather amazing. Robert 

Fulghum describes it this way: 

Suppose that everything going on in your head in twenty-four hours could be 
accurately recorded on videotape. Your night dreams, your day-time fantasies, 
conversations with yourself, appeals to the gods, the music and memories that 
float about, and all the loony trivia that shoots around your mind. 
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Suppose that all this could be 'Played in the theatre- with multiple screens and a 
multi track sound system. A 'Pretty sensational show I guess. MTv, X-rated video, 
Science fiction theatre, Harlequin romances and the National Enquirer 
combined couldn't compete with what goes on behind the closed doors of the 
secret side of our minds." (1993, 7) 

Fulghum uses the word "secret" to distinguish it from the 'public' side, i.e. what we 

choose to reveal of ourselves to others. Of course there is also our 'unconscious' 

selves: those aspects of self that others see, but, embarrassingly sometimes, we don't. 

And those aspects that might be optimistically called our "hidden'Potential": that 

neither we, nor anyone else, can see. As developmental psychologists are well aware 

(and popular culture and pharmacologically based medicine have forgotten), it is 

interactions between us and others that shapes our being. Psychotherapy and other 

forms of counseling, socialising and even a pleasant gossip, help in this process. And 

when they work well, they provide some of the most enriching of all human 

expenences. 

However, looking in on such an interaction as an observer (i.e. objectively, from the 

outside and not participating) only gives a very limited insight into the richness of the 

experience. Just how rich, depends on the context in which it is observed. If the 

interaction is presented on film by an experienced director who has also set the stage, 

introduced the scene carefully, chose appropriate background music, zooming in at ~ust 

the right moment etc, it can bring us close to a real experience. But even in the most 

"real" movie there is always the awareness that it is not real. We will come back to the 

human capacity to distinguish between 'real' and 'pretend' in subsequent Chapters. 

Observing a real interaction through a one way mirror greatly reduces the richness of 

the experience. In this context, only one view is possible, there are no close ups and 
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some of the action might be hidden. Listening to a tape-recording of the interview reduces 

the richness of the experience further. Thus (1) the richness of the experience is related to 

the context in which it is experienced, and (2) the richness is reduced by the vehicle/tool 

used for observation. As we simplify the context and reduce the experience we become 

more and more objective and less and less "real". It should also be noted that the 

vicarious experience of others interacting among themselves (as with "peeping toms") is 

no substitute for direct experience. 

Later, we will seek to capture some of that richness of subjective experience by using 

Wiierzbicka's metalanguage, but here I need to point out that it would be a wrong to 

argue that reality is reduced by the observational method: reality is reality. If, as 

scientists, we limit our data sets to what we can see and measure, we will only be 

capturing a part of that reality. We cannot claim to understand it when we have only 

allowed ourselves a narrow glimpse. And even more importantly, we cannot base any 

decisions on this truncated view. We need to factor it in of course, but it is not 

sufficient in and of itself for decision-making where, as we will see, we need to relate 

our options to a wider context. 

Psychologists have long abandoned introspection and other "armchair" methodologies 

as ways of understanding mental processes. However, there is a long tradition of paper 

and pencil tests and less structured instruments that ask people about their emotional 

states, values, beliefs and attitudes. Responses to these instruments are "measured" 

against standards (benchmarks) derived from applying the test to large numbers of 

people. These are self-referencing techniques that I will discuss more fully later. They 

are of limited value, but to date they represent one of the few tools available for 

understanding subjective states. In this section I want to look at more constructive ways 

of considering subjective experience. 

One way is to imagine ourselves as being the organism in question. Educators, 

counselors, advisors and many other professions are skilled in moving into the reality 

space of their students/clients when teaching or assisting people to understand 

themselves. Barabara McClintock in her Nobel Prize winning work on 'ijumping 

genes' in corn developed her intuitions about what was going on by imagining herself 

inside the corn cells (Keller,1983). Gregory Bateson, in his Mind and Nature argued 

that it is necessary to "think as Nature thinks" and get inside nature to understand what 

is happ~ning (Bateson 1979). Einstein too imagined himself to be sitting on a beam of 

light and travelling at that speed and wondering what reality would look like from that 
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position. This was the experience that gave him the vital clue that led to Relativity. 

Alexander Skutch has observed birds in action for over 60 years and tried to put himself 

in their place (Skutch 1996) and so on. 

Of course these subjective experiences did not convince anyone of their significance 

until they were put into some formal language that can be tested and verified 

independently. So let us look more closely at subjective experience and the way that it 

is communicated to others. 

Characteristic of a subjective reality space is the contradictory notions that set the limits 

of the space. Robert Fulghum (1993) once began to list the contradictory notions he 

held: 

Table 1.4 Robert Fulghum's contradictory notions: 

Look before you leap He who hesitates is lost. 

Two heads are better than one If you want something done right, do ityourself. 

Nothing ventured, nothing gained Better safe than sorry 

Out of sight, out of mind Absence makes the heart grow fonder 

You can 1 tell a book by its cover Clothes make the man. 

Many hands make light work Tvo many cooks spoil the broth. 

You can't teach an old dog new tricks Its never too late to learn. 

He wrote that he once got so caught up in this kind of thinking that he wore two buttons 

on his smock when teaching. One said, "Trust me I'm a teacher". The other replied, 

"Question authority". Although these are all well-known proverbs, a little introspection 

identified a host of contradictory ideas lodged in my mind and I suspect most people are 

the same. How is it possible for rational humans to hold such contradictory beliefs? 

There are elaborate psychological theories ( dissonance models) that argue that 

psychological illness is caused by contradictory beliefs. Contradictions in these theories 

cause conflicts in oneself and with others. These contrast with so-called conflict models 

of human personality the most well-known of which is Freud's view that the ego, id and 

superego are at constant war with each other (Maddi, 1968). 

Fulghum's contradictory notions are only contradictory however when looked at from 

the outside. When looked at from the inside, from the centre of one's universe, these 
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beliefs are not contradictory. They define the limits on a range o:fivariables beyond 

which one is not prepared to go. 

54 

People locked into so-called 'closed belie£ systems' also manifest features ofi being 

inside a reality space. We are all familiar with such belie£ systems that have built-in 

ways for explaining away inconvenient evidence. "I:fiyou have enough faith," we are 

told, "you can move mountains", but ifithe mountain doesn't move," You don't have 

enough faith". Q. "How do I know when I have enough faith?" A."Only God knows, 

do not tempt him with such questions" and so on. To a person looking at this view from 

the outside it is riddled with contradictions, but people on the inside are perfectly 

comfortable with it. In fact stepping outside is threatening for them. Are all belie£ 

systems like this, selfi-reinforcing, even scientific paradigms? Does this explain the 

difficulty o:fipeople taking on new ideas? These are open questions at present, but I 

suggest an interactionist and contextual approach may give better answers than the 

present work that has been looking at behavioural change isolated from an adequate 

consideration o:fi context. 

While the distinction I am drawing between subjective and objective reality is an 

ancient one, I do not want to argue that focussing on one or other are the only options. 

No doubt many scientists prefer the objective one, contemplatives the other. For 

example, Merton preferred the subjective view when he wrote: 

"Either you look at the universe as a very poor creation out afiwhich no one 
can make anything, or you look at your own life and your own part in the 
universe as infinitely rich, full afiinexhaustible interest, opening out into the 
infinite further possibilities for study and contemplation and interest and 
praise" 

(Quoted in Fraser, 2000) 

What I am arguing for is doing both at once. Allowing the subjective and objective to 

interact as we uncover and marvel at the extraordinary beauty o:finature and its infinite 

capacity to amaze and delight us. 

Later we will look specifically at examples that enable us to infer subjective meaning 

by observing behavior and context at the same time. Here we will focus on a process 

which involves comparing two similar (i.e. closely related genetically) organisms 

behaving differently in the same context. 
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This process will enable us to start with relatively simple organisms and map their 

reality spaces. Progressively we can then look at the reality spaces of increasingly 

complex organisms, concluding, ultimately, with human mental processing. I will 

argue that we are able to escape the confusion dealing with the complexities of the 

human mind by taking this bottom up approach. We will also be able to see how the 

huge gap between mental functioning at the human and animal levels can be greatly 

reduced by coming up from the bottom. This will also give us a perspective on 

decision-making that we will be able to draw on in Part 2 of the thesis. 

1.8 OTHER APPROACHES 
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In arguing for the place of mind in the functioning of living systems, I want to make it 

clear that I am not arguing for some sort of new force along the lines of Shel drake's 

(1988) "morphogenetic fields" or Chardin's (1955) "noosphere ". Nor am I harking 

back to vitalism, nor any of the older, traditional cultural/religious explanations in terms 

of spirits, god(s), sorcery or other external forces (what Dennett (1995) calls "s/g; 

hooks") to explain why things are the way they are. These "other worldly" ideas are 

important in human decision-making as belief in the efficacy of such beings and forces 

influences choice and behaviour. However, it is the capacity for belief systems that is 

addressed in this thesis, not the relative merits of one set of beliefs over another. 

1.9 BIOHISTORY 

History is the branch of knowledge that deals with past events. It seeks to describe 

those events, place them in some sort of context (usually chronological, geographic and 

socio-political) and, most importantly, explain their causes, particularly proximal 

causes. Generally, professional historians restrict their activities to recorded history, 

leaving the interpretation of earlier events to paleontology, pre-history and archeology. 

Bio history encompasses all of these, but does not address proximal causation, preferring 

to focus on the systemic processes of nature for explaining biological phenomena. For 

example, the evolutionary processes that led to the explosion of life on earth, including 

the evolution of ourselves (Homo sapiens) and, most importantly, the evolution of 

human culture. While the usual practice of history seeks out causes, analyses purposes 

(intentionality), and focuses on the subjective human drama, biohistory, like 

evolutionary theory itself is blind. It avoids teleological explanations (but not 

teleonomy as discussed in 1.10.1 p59) and seeks explanations in terms of underlying 
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biological and cultural processes. 

Historians tend to see past events in purely human terms- who did what to whom and 

why. With a few notable exceptions (for example, Forster and Ranum (1975)) 

historians tend to discount and even ignore biological and ecological factors. Yet as 

Jared Diamond (1996) has shown, the growth in the human population, its dispersal 

around the planet, the development of agriculture and the domination of one group over 

another, can best be explained in biological terms. I would argue that Diamond is a 

biohistorian, although he himself may not have heard of the term, or be familiar with 

the distinction being made here. Diamond demonstrated that the shift from hunter

gather life style to agriculture occurred independently wherever there were plants and 

animals suitable for domestication and nowhere else. The growth in human 

populations, he argued, has more to do with the quality of soils and climate (which 

determines the availability of food and water) than with the cultural inventiveness or 

leadership of a group. Conversely, lack of food and resources are powerful explanations 

of declines in human cultures: more powerful than traditional historical accounts. In 

addition, infectious diseases carried by invaders better explain domination of one group 

over another. In other words, the physical context largely determines success or failure, 

not the intrinsic merit or otherwise of the individual, group or culture. At a general 

level we know this and acknowledge that no one human group is biologically, socially, 

culturally or morally superior to any other. This is not to say, of course, that some 

behaviours or racial characteristics, may be more or less appropriate in certain contexts, 

but the egalitarian assumption implicit in a civil society is implicitly denied in the way 

some historians set contexts and analyse causation. 

Thus context is important, but not on its own. It is the interaction between the entity 

under consideration and its context that is the key. Consider, for example, the death of 

Cae_sar. A medical expert, limiting herself to a medical context,.may attribute his death 

to damage to the heart and lungs resulting from massive internal bleeding. To a 

forensic expert it may have been due to multiple stab wounds to the back caused by a 

sharp dagger- like implement. A psychologist might explain Caesar's death in terms of 

the gullibility of Brutus and the ambition of Cassius, and a political scientist might seek 

to explain it in terms of the socio-political situation in Rome at the time. A judge 

considering the guilt or innocence of the murderers might take all these factors into 

account, including their state of mind and intentions and judge 'poor' Brutus as a victim 

too. 

Now in an intentional universe, one where people can make free choices, it makes 
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perfect sense to ask who caused X and argue 1hat context is more or less irrelevant. But 

if we reject such a universe, and allow only a mindless evolutionary one, intentionali1y 

makes no sense. One only has to think about the contingent nature of one's own origins 

to realise this. If my parents had not met, if the train had been late, if such and such an 

ancestor had moved to Amsterdam 2 minutes later in 1712, etc etc, I would not be here. 

The solution again is to consider the interaction of individual decision makers and their 

environment together. In the real universe of living organisms chance and purpose co

exist and an adequate understanding of and decision making in this universe must 

integrate the two. 

I have dealt with the indeterminacy of historical (diachronic) events at some length in 

this section as it illustrates the idea examined in the next section of this chapter, that 

reality is socially constructed. But despite this indeterminancy, it is the only way we 

can come to grips with cause and effect. Synchronic events may indicate relationships, 

but like correlations, or normative studies, they say nothing about causation, and as we 

will see below, have virtually no explanatory power. It is explanations that provide 

meaning for humans and these explanations are couched in stories: the theories, ideals, 

myths, legends and cultural histories that people live by. We will look at these in more 

detail in Part 2 in developing a new concept of governance - a process of collective 

decision-making that sets limits, makes the rules and guides decision-makers. 

1.10 WHY USE A BIOIDSTORICAL FRAMEWORK? 

I have selected the biohistorical framework for this thesis for three reasons: 

1. as pointed out above, diachronic approaches offer greater explanatory power 

than synchronic ones. (Synchronic approaches show relationships, between 

phenomena. They suggest possible explanations, but cannot answer the ''why" 

question fully.) 

2. it provides criteria for judging whether an organism is well-or mal-adjusted to 

its environment and whether an ecosystem is functioning optimally, and 

3. it provides a base for developing an ethic of nature. 

We consider each of these in tum: 
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1.10 .1 Explanations 

Explanations involve the identification of causes and functions. 

Causes fall broadly into two classes: both are diachronic, i.e. act through time. Mayr 

gives the following formal definitions of the two types of cause: 
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"A nonsufficient condition without which an event would not have happened or 
as a member of a set of jointly sufficient reasons without which the event would 
not happen. " (1988,32) 

He points out that such definitions, while being philosophically adequate to explain 

mechanical processes including those in biological systems, are not adequate to e»plain 

the indeterminacy in biology, especially in evolution. Evolutionary theory is prefaced 

on the concept of random mutations: 'spontaneous' errors in DNA replication. By 

claiming the occurrence of errors is random, biologists assert that the precise cause is 

unknown, and offer this as a part explanation of evolutionary change. 

The other part of the explanation rests with changes in the environment, or context, in 

which an organism finds itself. Contexts change in ways that cannot be explained 

either. Thus it is the interaction of two inexplicable circumstances that in some cases 

lead to the survival of species. Theoretically it may be possible to track the precise 

photon of electromagnetic energy that caused the genetic mutation that caused the 

change in the protein that caused etc etc, but such a chain of causation would be 

impractical. More important, in working up the chain of causation, it would not be 

possible at any point to predict what the outcome might be because the development of 

the organism is not solely dependent on the unfolding of its genetic code. Step by step, 

the development of an organism is the result of a constant interaction between the 

genetic predisposition and contextual opportunities. There is nothing new here. 

Animal breeders know just how unpredictable their breeding programs are. Artificial 

selection is essentially a trial and error technique. And it may always be so. Genetic 

cloning may help in reducing one source of uncertainty, the genetic input, but it will not 

help with the other: variability in contexts in which the cloned organisms develop. 

Note that the way e»planation is being handled here needs to be distinguished from 

description. Descriptions in biology, linguistics and generally in complex phenomena 

can be readily distinguished from explantions, but as pointed out by Frank Fisher 

(personal communication) this is not so straight forward in mechanical models which 
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can be, "ceteris paribus" both descriptive and explanatory at the same time. 

The concept ofifunction is also complex. In plain English it refers to the action or 

activity appropriate to the entity ( or person or institution) under consideration. In this 

sense it is synonymous with the term role. Thus the function (role) oDa bank is to 

handle money, and the function (role) OD a heart is to pump blood. There is a difference 

between hearts and banks OD course in that one is a natural entity and the other is human 

artifact, but at this point, nothing turns on this. 

In quantitative research (and mathematics) fuction refers to a quantity (the dependant 

variable) whose value depends on other quantities (independent variables) and in logic 

it is simply a relation between two or more places satisfying certain identity conditions. 

In linguistics it refers to the relation a particular linguistic entity, say the subject 

position in the sentence, might have in relation to a predicate. But the invariant in all 

these usages is a linking between an entity and what the entity does. 

What seems to be crucial in determining functionality is predictability: that the entity 

invariably does what it does. There must be no slippage or no exceptions, for 

something to be defined as a function. 

Function is related to cause in this way: i£X does something, it impacts on a number OD 

other things, resulting in changes that can be said to be caused by X. Now i£X always 

acts in a certain way it has a predictable function, but i£not, we have uncertainty and a 

need to attribute the reason for this deviation from normal. Functions then can be seen 

as reliable causes i.e. causes in which there is identity between the thing and its action. 

This discussion ODexplanation omits the vexed question oDpurpose. Biologists claim 

that.the evolutionary process is "blind", that there is no evidence OD any subtle or not so 

subtle forces shaping the direction OD evolution. Yet any observation oD animals sees 

them engaging in goal-directed behavior: looking for food, building nests, seeking out a 

mate, rearing young etc. How do we reconcile the two positions? 

Purpose here simply means goal directed behavior. It includes what Aristotle called 

'final causation' and can be divided into two types: what Mayr (1988,47) calls, after a 

careful and lucid analysis, teleonomy and teleology. 

Teleonomy is simply conceptualised as program driven purpose. The end result is built 
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into the process that produces the result. A computer program or a sausage machine 

produce predetermined results which can be thought 0£ as a built in purpose. So does 

the genetic code. Teleonomy is very close to functionality, and according to Mayr, such 

built-in purposes or functions are quite consistent with mainstream biological thinking. 

Waddington (1968,55-6) sees this in terms o£''the end state o£a process being 

determined by its properties at the beginning". The semantic invariant here is 

essentially the concept o£pushing. 

Teleology, by way 0£ contrast, is external to the process. It involves the semantic 

invariant o£pulling. Thus to use the sausage machine analogy, i£the sausages are 

pushed out by the design o£the machine it is teleonomy, i£pulled and shaped by some 

force external to the machine it is teleology. This latter concept is not generally 

acceptable to biology. Mayr (ibid) lists four objections that he argues must be avoided 

when using teleological language. Such explanations must avoid: 

1. statements and explanations that imply the endorsement of unverifiable 
theological or metaphysical doctrines 

2. explanations for biological phenomena that are not equally applicable to 
inanimate nature 

3. the assumption that future goals were the cause of current events, and 

4. teleological language that seems to represent objectionable anthropomorphism 

The multiple meanings 0£ teleology in the literature and the controversies that have 

surrounded and still surround it have made many biologists avoid the issue, and I will 

avoid it also, but not without raising the possibility 0£ introducing a simple solution to 

the problem. One that avoids the four unacceptable approaches identified by Mayr. 

This rests on the fundamental distinction between the concepts pull and push. These 

concepts are not distinguished in any systematic way in physics. They are dust forces, 

measured with the same type 0£ units and having the same effect on bodies in 

overcoming inertia, friction and so on. 

Intuitively however, there is a huge difference between pulling and pushing. Just try 

pushing a car trailer compared to pulling it. When pulled, it follows meekly along. 

When pushed, the slightest deviation off course can be multiplied in seconds into a 

major deviation that is difficult to correct. Imagine now a universe where the only 

forces that are allowed are pushing forces. Like billiard balls bouncing o:ffi each other. 
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Such a universe would be highly unpredictable. Imagine now, a universe where only 

pulling forces were allowed. Such a universe would be highly predictable and may even 

achieve a steady state. Now the real universe has both pulling forces ( eg gravity and 

the force that binds an electron to its nucleus, the attraction of opposite electro

magnetic poles) and pushing forces ( e.g. colliding particles, and repulsion of like 

electro-magnetic poles). 

When still at school studying physics we were taught that the speed oflight in a vacuum 

is constant, but is reduced when it goes through a denser medium such air or glass. It 

has always puzzled me that light resumes its maximum speed once it has passed through 

the denser mediums. Where does the energy come from to increase the speed? I have 

never received a satisfactory answer. If light were pulled, however, rather than pushed, 

we have an explanation for this phenomenon. 

No doubt this will be seen as simplistic, but it does seem important that such 

inconsistent explanations of reality as offered by standard mechanics, thermodynamics 

and quantum theory, be reconciled. Each week New Scientist publishes articles 

challenging every assumption in physics. I am not a physicist, and have no wish to 

pursue this line of reasoning into that domain. I raise it here for three reasons. First, 

because the distinction between pushing and pulling provides a useful way of thinking 

about teleology in biology, and second, as we will see later, I also need to deconstruct 

the concepts of time and energy which also have profoundly different meanings in the 

subjective experience of organisms. The third reason is possibly the most controversial. 

If it is correct that humans can only interpret and express their world in terms of 

combinations of semantic elements, any theoretical explanation based on some other 

metalanguage such as mathematics or logic, even if supported by some empirical 

evidence, will not be understandable, and therefore be of very limited use in practical 

decision-making. 

1.10.2 Explanations and the domains of knowledge 

In developing his argument for the unity of knowledge, E. 0. Wilson (1998,9) drew a 

2x2 matrix and divided some fields of human knowledge into four categories: 
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Figure 1.10 Wilson's four areas ofiknowledge. 

Environmental 
policy 

Social science 

62 

Ethics 

Biology 

He argued that rational inquiry in one informs reasoning in the other three. They are a 

functional whole but academic practice separates these into distinct disciplines with 

distinct research traditions, language and practices. The result, he points out, is 

confusion. He quotes Francis Bacon who observed four centuries ago, that the most 

fatal ofierrors: 

"occurs wherever argument or inference passes from one world of 
experience to another" (quoted in Wilson, 1998,9) 

These are sometimes also referred to as "errors o:t''logical typing". Wilson points out 

that the problem is particularly acute towards the centre point, the intersection "where 

most real-world problems exist". 

Figure 1.11 gives us another way ofi looking at Wilson's problem. Again draw a 2 x 2 

matrix label one side, synchronic/diachronic and the other subjective/objective. This 

gives us four distinct domains, but this time they cover ALL human knowledge. Focus 

now on the central point, where the real world problems exist. lfi we make the 

distinctions between objective and subjective experience and the synchronic/diachronic 

split I am advocating, we will considerably reduce the complexity ofithe situation. The 

levels ofi complexity from the atomic to the cosmic will more neatly match across 

disciplines and the sort ofi consilience Wilson is hoping for is more achievable. 

Figure 1.11 Proposed classification ofihuman knowledge 
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Subjective Objective 
Experience ; (inter-subjective) 

Knowledge 
com 

·, .... 

Systems theory 
Sync hronic Real-time Chemistry 

decision making Functional biology 
Descriptive linguistics 

Religion Longitudinal studies 
Diac hronic Mythology Cosmology 

Ethics Evolutionary biology 
Historical linguistics 

One final comment on the explanatory force of the approach I am taking is the notion of 

paradigms proposed by Kuhn (1961 :5). As a science historian Kuhn saw science as a 

"strenuous and devoted attempt toiforce nature into conceptual boxes 
supplied by professional education". 

This led to the notion of "paradigm shift" where, by definition, a new paradigm 

explains the world better than an existing paradigm. Either it explains more facts or is a 

better predictor or is based on simpler principles than the old. Contrary to what is often 

claimed, we are not pattern 'seekers', rather we are pattern 'imposers' and strenuously 

defend the patterns that we impose. 

I am in the process of developing a new pattern (in Kuhn's terminology, a new 

paradigm). Whether it is any better than the old will be discussed in Part 3. 

1.10.3 Ecological adjustment 

A central tenet of the biohistorical approach is the principle of phylogenetic 

maladjustment. As Boyden (1976:109) put it: 



CHAPTER 1: THEORETICAL PRELIMINARIES 

"species become, through natural selection and over many generations, 
increasingly well-adapted in their genetically determined characteristics to 
the conditions of life in the environment in which they are living. 

It follows from this fact that if the environmental conditions deviate 
significantly from those prevailing in the evolutionary environment it is 
likely that individuals will be less well suited in their biotic characteristics 
to the new conditions, and consequently some physiological or behavioural 
signs of maladjustment may be anticipated. " 
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The concept 0£ maladjustment needs some clarification. Some might argue that an 

environmental change that involves the addition 0£ a toxin or predator to an 

environment may cause maladjustment and population losses for some organisms. But 

conversely, the addition 0£ a new food supply or removal 0£ a predator, might be seen as 

a shift in a positive direction. Such changes might lift population numbers and provide 

new opportunities for other creatures. 

In later writings Boyden refers to the concept 0£ "evodeviation" as the principle that 

gives rise to such maladjustment, but he ignores evodeviations which are beneficial to 

the organism. More generally, human activities (and those o£all organisms including 

sessile ones) always involve environmental change. For some organisms such as 

domestic plants and animals, weeds and pests, human induced changes have proved to 

be highly beneficial. For other organisms they have been a disaster. There are four 

logical possible outcomes of a human activity for other organisms. An outcome might 

be positive for both humans and other organisms, negative for both or positive for one 

and negative for the other. These might be represented as: 

H+ O+ 
H+ O-
H- O+ 
H- 0-

The critical issue is whether we can develop a decision-making framework that will 

provide positive outcomes for humans as well as at least some other organisms, and 

avoid the negative ones. Another way o£putting this is that we must operate within the 

resilience limits o£the ecosystem on which we depend. We can assess this by observing 

the population dynamics 0£ organisms. 

It is a central tenet 0£ this study that any rapid, non-cyclical increase or decrease in 
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any population in any ecosystem is evidence oDmaladjustment in the system. 

1.10.4 An environmental ethic 

The third and final reason for selecting the biohistorical approach is that it provides a 

basis for developing an environmental ( or natural) ethic. Philosophers like Max 

Charlesworth (1990,176) see this as one oDthe central challenges facing philosophy 

today. There is, he wrote, 

"a widespread (and growing) realisation that, to put it in minimal terms, we 
cannot do what we like with nature, and that there are strict limits to our 
interaction with and exploitation of nature, that in some sense that we have 
to respect nature and recognise that it has value of its own: even that nature 
has rights against us and we have quasi-moral obligations to nature". 
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We are still a long way from formalising such an ethic, and the assumption in empirical 

science that nature is value free, makes it unlikely that a quick solution might be found 

within science. At present one OD the most powerful arguments is utilitarian. This says 

that humans must not destroy nature because we will have to suffer the long term costs 

OD any undesirable changes that we make. A stronger version oDthis argument is that we 

may be making such severe changes that we may destroy large parts OD our own life 

support systems and put survival OD the human species at risk. 

However, as Charlesworth also pointed out, utilitarian arguments do not account for the 

deeply felt intuition about personal liberty that evolved in the nineteenth century and 

evetually led to the human rights movement this century. The concept oDhuman rights 

evolved without any empirical or philosophical justification. In fact the basis oDthe 

concepts OD liberty and human rights are still being debated. So too, the concept 

'sustainable development' has caught the public imagination without being grounded in 

any theoretical framework. Later in this thesis we will try to account for such deeply 

felt intuitions and how these account for some oDthe great shifts in the way in which we 

see and value reality. We will discuss ethical issues in relation to decision-making in 

Chapter 10. 
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1.10.5 Problems with the biohistorical approach 

The biohistorical approach is not widely known and_ is not without some critics. The 

reasons that it has not been more widely promoted and used may well be due to the 

caution of its proponents and its failure to tackle alternative :frameworks to show why it 

is better. 

The main criticisms that I am aware of are ( 1) claims that biology is not relevant to 

history and (2) that biohistory is a linear process that suggests direction/purpose in 

evolution. 

The first criticism is easily dealt with. Anyone who denies biology is relevant to history 

is denying the biological nature of human beings, and is implicitly denying the 

evolution of ourselves. I feel that it is not necessary to take such criticisms seriously. 

The second criticism is serious and results from a misunderstanding of the biohistorical 

position. This criticism claims that the biohistorical approach supports the erroneous 

idea that evolutionary processes necessarily lead to more and more complex organisms 

resulting, ultimately with us, humans at the apex. Such linearity suggests purpose, and 

positing purposive forces, as we have seen, Mayr (1968) and other biologists would 

regard as unacceptable teleology. 

The biohistorical approach developed by Boyden ( 1987, 1992) makes no such claims. 

As pointed out earlier, biohistory, like evolution seeks to identify processes and 

principles arising from the interplay between humans (including human culture) and the 

environment. These processes are not governed by some grand purpose, or even a set of 

physical laws that inevitably resulted in human culture being what it is. When we 

consider the efforts of many to influence the course of history, ru:id we look back at the 

twists and turns, the winners and losers, one would be hard pressed to see any purposive 

patterns. Thus cultural evolution, like all evolution does not seem to be following some 

pre-ordained master plan. 

Although these criticisms ofBoyden's approach are unfounded, they are much more 

relevant to this thesis which applies the concept ofbiohistory to the whole of life on 

earth. As we will see, the thesis does indeed attribute purposes to organisms at certain 

points in their evolutionary development and it argues that pure chance does not and 

cannot explain consciousness. 
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We will answer these potential critics as we proceed to develop the argwnent proposed 

in this study. 

I. I I SOCIAL CONSTRUCTION OF REALITY 

I refer here to our internalised representations, descriptions and explanations of reality, 

and related values, not the built environment. 

I have dealt with the indeterminacy OD historical events at some length because it 

illustrates the idea that reality is socially constructed. This is obvious in the context OD 

Meinong's theory, but far from obvious for some empiricists. We do not want to go so 

far as to claim that all reality is socially constructed, i. e. there is no reality outside 

human experience. But there is a relationship between objects that exist, the way we 

proceed to seek these out, the way we come to identify useful entities that do not exist 

and how these relate to existing entities is the process OD social constructivism. 

The idea that "reality" is socially constructed is central to this thesis. As we will see 

later, I claim that all motile organisms interact with their environment in ways that are 

fundamentally different to organisms that cannot move. Moving requires an organism 

to have some internalised framework that I call its "reality space". 

The match between this subjective reality space and the objective external context 

affects an organism's survival prospects. 

Humans are no exception to this, and I want to illustrate the difference between 

subjective reality spaces and objective contexts by deconstructing two concepts that 

many would hold to be empirically so well established that they might seem sacred. We 

begin by considering the meaning OD such concepts as distance and time. 

I .12 DISTANCE AND TIME 

In Meinong's theory neither time nor distance exist. Both are entities OD mind, and I 

will argue both have the same abstract reference: the relationship between two points in 

space (which are abstract entities representing non co-located existing things, and thus 

do not exist either). In the case oDone ODthese words, an observer is standing outside 
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these two points and imagines a line~oining them, an imaginary piece of string if you 

like. The string can then be divided into pieces matching some standardised unit so that 

the pieces of string can be counted. Looked at in this way we call the relationship 

between the two points "distance". It is a part of an objective (looked at from the 

outside) view of reality. It exists only in our imagination. I doubt that any non-human 

organism has a concept of distance (more on this later). 

In the case of the second word, the observer is not outside the two points; he is at one of 

them and wants to go to the other. The relationship between the two points from this 

observer's point of view is necessarily subjective. He is in the picture, not outside it. 

How far is it? He cannot measure the distance between the two points because he has to 

go from one to the other to do that. He can draw on past experience, for example, he 

may know that it takes from sun up to sundown to walk that far, or take X amount of 

effort, or so many "moons", or some other cyclical event. But he cannot take himself 

out of the picture. Time is a subjective concept. It is an experienced reality, not an 

imagined one, and involves events which occurs in a sequential pattern. This explains 

why people have such difficulty in grasping that nothing existed before the Big Bang. 

Figure 1.12 The relationship between distance and time 

A. e ◄◄1---- observer _________ _,. e time 

B. 

We can of course try to standardise the experience of time and make it objective. I will 

call this theoretical time to distinguish it from experiential time. Experiential time is 

very variable. As observed by Billingsly (1998) experienced time in discomfort is 

greater than waiting-for-a-train time and much greater than quality time. In subjective 

reality space such experiences are explicable in terms of expectations and purposes. 

The key point here is that the underlying meaning of the words distance and time are 

similar. They are simply different ways of looking at the same reality: the relationship 

between the two points. 

In Newtonian physics the relationship between time and distance was very useful, but it 
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was Einstein who realised the similarity between the two concepts and reduced them to 

one variable: "space-time". The concept "light year" involves a similar conflation. 
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Western culture has taken the concepts 0£ time and distance and used these to construct 

a world that is rather different to the world in which our ancestors and other organisms 

live. Not only do we see the world as a place ruled by Newtonian physics, we create 

organisations that function like machines and whole economic systems on the basis 0£ 

this type o£thinking. We differentiate between those who are functionaries in the 

machine, those who drive the machine and those that own them. Our thinking and our 

language is permeated with this metaphor. We construct arguments, place them on a 

strong foundation, build frameworks, underpin them with struts and planks, measure 

their efficiency and so on. 

Mechanical and construction metaphors are useful ways to make sense 0£ our subjective 

world and communicate it to others, but we should be under no illusion that this 

"objective" reality is socially constructed. No one doubts that our inner worlds are 

subjective, but what needs to be understood is that the way we conceive the world 

outside ourselves is also a cultural construct. 

This realisation offers a solution to a problem that mystified me when I was at school 

studying physics. We learned then that i£ a body is moving at a constant speed in a 

certain direction, and then reversed along the same path, there was an instant in time 

while the body was not moving relative to an external point. In other words, the body 

must decelerate, stop and accelerate to some new velocity in the opposite direction. 

The idea that there is a defineable "instant o£time" is problematical. In the 

Whiteheadian framework an instant o£time makes no sense, neither common nor 

otherwise. Consider a grasshopper flying along a road in one direction and a thirty tonne 

truck travelling in the opposite direction. The two collide head on. From the 

grasshopper's point o£view, it decelerates rapidly, stops and accelerates in the opposite 

direction. The forces involved in this process are so great that the grasshopper is now 

spread out over the truck's windscreen, but this does not alter the fact that the 

grasshopper for one instant o£time was stopped relative to the ground. But the 

grasshopper is attached to the truck. Ergo the grasshopper has stopped the truck! 

Physicists "explain" the inconsistency in terms o£the flexing o£the truck window, but 

obviously this does not overcome the logical problem. Even i£the glass ( or metal or 

whatever part the grasshopper hits) flexes and decelerates in one direction while the 



CHAPTER 1: THEORETICAL PRELIMINARIES 70 

grasshopper ( or at least what is left ofiit) decelerates in the other direction there comes a 

point in time when the remnants ofigrasshopper are stationary relative to the ground. 

This difficulty for physics is ignored in practice for the good reason that trucks and 

~umbo ~ets and so on seem to get on perfectly well provided the mass ofithe grasshopper 

is relatively small. I raise the problem because it offers a common sense example ofithe 

inconsistency between experience and scientific modelling creates problems for 

decision making. Newtonian mechanics has proved to be useful at the human scale ofi 

things for putting up buildings and flying aeroplanes. As is also well known, it has been 

less useful in Quantum Mechanics for understanding the very small and in relativity for 

understanding the very large. Here it has been necessary to construct another reality to 

better explain the observed phenomena. As pointed out, I do not intend to go down the 

physics route but I need to stress that once the time and distance were seen as a single 

unit, the subjective element ofitime was excluded. As is well known, in 1920 

Heisenberg found it necessary to put the subjective back in as his famous uncertainty 

principle where an observer cannot predict outcomes. As Buchanan (1999:25) described 

it: 

"Measure the position of an electron or any quantum particle and you will 
disturb its momentum. Measure its momentum andyou will disturb its 
position. So you can never know both the momentum and position of a 
particle at once. " 

The relevance ofi this for the argument that will be developed later in the thesis is that 

we need to find ways ofirelating subjective and objective reality. We can do it the way 

Newton did, at the outset, in the way he defined his fundamental terms, or we can do it 

down the bottom ofithe reductionist pathway as quantum mechanics is currently doing 

or, we can do it in some other way, for example by looking at the way organisms 

experience their internal and external reality, through an analysis ofi meaning. 

As Hegel observed many years ago, mechanics can be described in mathematical terms 

because it attributes space and time properties to matter. 

"A Brick does not kill a man merely because it is a brick, but solely because of 
its acquired velocity. This means that the man is killed by space and time" 
(Quoted in Prigogine and Stengers, 1984,90) 

To ~ustify arguments developed in this thesis then it is not sufficient to rely on 

mathematics or physics or any purely rational basis. For example, it is perfectly 

rational to respond to population pressures by euthanising all those aged 65, but it is not 
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all right to do so as it violates a fundamental human value. Pollock (1986) refers to this 

as "epistemic permissibility", and argues that this is the most appropriate basis for 

beliefi This is explored further at the end ofithe thesis (Chapter 10) but we proceed for 

the moment to ~ustify our arguments on traditional empirical and rational grounds. 

1.13 SUMMARY 

We have seen in this Chapter that Meinong's theory ofi objects enables us to 

differentiate between those things that exist and those things that are solely the 

properties ofihuman minds. This distinction enabled us to move beyond standard 

Reference Theory and provided a more solid basis on which to apply scientifi1c 

methodologies to non-material (that is, non-existent) things, particularly imagined 

future things, needed to deal rationally with intensionality and decision-making. 

Linguistic field work methodology provided the means to identify and define the 

properties (i.e. meaning) ofithese non-existent things using, in particular, the semantic 

metalanguage developed by Anna Wiierzbicka. This method was used to identify the 

four distinct paradigms that have evolved over the last 200 years ofi scientific 

endeavour. We called these the mechanistic, systemic, evolutionary and social 

constructivist paradigms respectively and pointed out that we will need to draw on all 

four in determining decision-making contexts. 

As decision-making is a highly subjective process, we explored some ofithe differences 

between subjective and objective views ofi reality and foreshadowed that the semantic 

metalanguage would provide a tool to explore subjective meaning in a rigorous and 

verifiable way. We speculated that this metalanguage might also be useful in 

understanding animal language, and this suggested a "bottom up" approach to the 

understanding ofi the evolution ofi mind. For this purpose we used the biohistorical 

framework developed by Boyden. The Biohistorical framework is not only useful as a 

research paradigm, but it also gives us criteria to guide decision-making through the 

principle ofiphylogenetic adjustment, and as we will see offers a framework for a 

science based ethics. 

However, the central take home message from this chapter is that, for both research and 

decision-making we cannot look at phenomena in isolation ofitheir context. Everything 

whether it exists or doesn't exist is definable only from its context, and can only be 

understood through the way that it interacts with that context. 
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CHAPTER2 
MOTILITY AND CHOICE 

"La chance favour l 'espritprepare" 
( Chance favours the prepared mind) 
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(Louis Pasteur ) 

At the core ofi this Chapter lies a simple idea, namely, that, at some time during our 

evolutionary past, during the 3000 million years when single celled organisms were the 

largest living things in existence, it became advantageous for some species ofi microor

ganism to move. The precise time and way that this happened is not material to the 

argument developed here. That it must have happened is beyond dispute. 

A central assumption that underlies the thesis is that motility gives organisms choices 

that non-motile organisms do not have. In other words, being able to change location 

from a less suitable context to one that is more suited has survival value. Motility 

involves both distance and time, and in its most dramatic manifestation, migration, 

offers a powerful explanation for the path that evolution has taken. It ranks alongside 

those better studied driving forces: continental drift and environmental change. 

While I present it as an assumption, there is some evidence that motility necessarily 

involves free choices, and I will develop this theme later in this chapter. In this thesis, it 

is the exercise ofi choice that constitutes a decision. 

First, I seek to show that at least some ofi the choices made by organisms are genuine 

choices in that there is no genetic or experiential (i.e. learned) predisposition to take up 

one or other option. Put simply, when faced with a totally novel situation, an 

organism's response could appear to be the result ofichance alone. I then explore the 

concept ofi choice in biohistorical terms and draw out some implications for working 

towards an understanding ofithe evolution ofi emotions, cognition and culture. 

2.2. MOTILITY 

In the sense used here, motility refers to changing location, not simply changing shape 

or appearance in response to an external stimulus. This latter type ofi movement is a 
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common feature OD all living organisms during their growth and reproductive phases. 

Motility offers more contextual opportunities in finding food, avoiding enemies, and for 

organisms reproducing sexually, finding mates, than is available for sessile organisms. 

These opportunities are contextual and not to be confused with choices that are internal 

and determined by the subjective state OD the organism and the way it differentiates 

"self' from its context. 

Motility, as it occurs in contemporary living microorganisms, is achieved in three ways. 

Bacteria swim by rotating their flagella which consist OD long protein fibres which, 

according to Raven and Johnson (1992,101) are so efficient that bacteria that possess 

them can move about 20 cell diameters per second. Amoebae move about by means OD 

their pseudopods which project from the organism and which it uses to pull itseIBfor

ward and/or enguIBfood particles. Eukaryotic cells have completely different propul

sion systems. Those that possess flagella produce an undulating motion through the 

actions oDnine pairs oDmicrotubules. The sliding OD these microtubules past one an

other bends the flagellum and causes the undulating motion that propels the organism. 

Cilia, for those organisms that have them, operate on the same principle as flagella 

(Raven and Johnson 1992, 103).These three radically different mechanisms suggest that 

the capacity to move has evolved separately at least three times in water at the level OD 
. . 

m1croorgan1sms. 

Motility also provided the opportunity for one organism to talce up residence inside 

another and thus provide a means for multicelled organisms to evolve through the 

permanent incorporation OD bacteria in plant and animal cells as plastids and mitochon

dria (Margulis, 1998). 

Obviously, many different modes oDmotility evolved among multi-cellular organisms, 

not only in water, but on land and in the air. This would have given rise to many more 

opportunities for malcing decisions, but as they all derive from the same general prin

ciples that apply to microorganisms, they will not be pursued further for the present. 

It is speculated that there may be two possible triggers for motility among microorgan

isms. A capacity to move may have come as a result OD food shortages so that motility 

would have increased the likelihood OD contact with suitable food particles. Alterna

tively, motility may have come from overcrowding, where organisms were pushed away 

from a plentiful supply OD food or energy. The capacity to move then enabled them to 

return to the nutrient source. I will refer to one as the "pull" hypothesis and the other as 

the "push" hypothesis. I know oDno published evidence as to whether one or the other, 
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both, or neither, are correct. Intuitively the pull hypothesis seems the most likely on the 

grounds that the push hypothesis would favour organisms that can anchor themselves 

firmly and avoid being pushed out in the first place. The pull hypothesis implies pur

pose and is linked to the ecological concepts of migration (which is purposive, espe

cially in the case of immigration as opposed to emmigration) and colonization and 

succession (which are not). We will come back to the contexts which trigger these 

processes and their implication for decision-making. 

Although I have linked both push and pull hypotheses to food, they may also have been 

linked to other environmental factors such as the avoidance of desiccation, temperature 

changes, and irradiation in the context of changing sea levels. Again, the precise trig

gers are not important for the arguments developed. 

2.3. GENUINE CHOICE 

It is not difficult to demonstrate that organisms that move can exercise a genuine 

choice. One way is through the use of an appropriately scaled 'T' maze. An organism 

entering the stem of the maze travels to the intersection and is faced with the option of 

turning left or right. A genuine choice would be demonstrated if a single organism 

variously turns left or right on repeated trials, or in the case of groups of organisms, 

approximately half turned left and half turned right. While the use of a "T" maze is 

highly artificial in the way it greatly reduces context, it does give some insight into the 

underlying processes. Such insights are not generalisable to unrestricted situations, but 

in this example we do not make such a generalisation. We note only that choice is 

possible in such a restricted situation: no more. 

Studies involving choices in "T" mazes have been undertaken by psychologists for 

many years using a range of animals including laboratory planaria, mice, pigeons, rats, 

dogs, cats, monkeys and humans. I am not aware of any studies being undertaken for 

microorganisms, but suggest that the apparently random movements of microorganisms 

in a drop of water are indeed random. I do not know of any evidence that they are 

moving purposefully according to some internalised map of the drop, and it seems 

unlikely that such evidence might one day be found. 

It is important to recognise that genuine choice in the way defined here cannot be 

replicated by simple mechanical systems. Mechanical systems can only respond by 
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matching predetermined variables with specific outcomes. Thus streetlights go on/off 

automatically when natural light levels reach certain intensities. There is no freedom 

here. A machine can only do what its designers have programmed it to do. Motile 

organisms while undoubtedly partly programmed in their internal biology, have a new 

dimension that cannot be explained if the organism is assumed to be "hard" wired. For 

organisms (including microorganisms) with a capacity to move, situations arise where 

genuine choice can be exercised. Such situations may be rare in the natural life experi

ence of a microorganism, but they can and no doubt do occur from time to time as 

demonstrated by the randomness of the responses in experimental situations. At the 

heart of the argument developed here, neither genetic predisposition nor previous 

experience offers the organism any guidance on such occasions. When humans are 

faced with such situations flipping a coin is sometimes the basis for making a choice. In 

similar situations, non-human organisms also make their choice on a purely random 

basis, or in some cases do nothing, which is, of course, a choice. 

Genuine choice in the way defined here clearly has a spatial and a time dimension and 

involves action into an unknown future. The interplay of space, time and action is a 

recurring theme throughout this thesis and provides the selection pressures for the 

development of mind. Organisms need external challenges to meet their adaptive 

potential, and, in order to do this, they must internalise aspects of the environment in 

which they live. This internalised reality is unique to every motile creature and is 

discussed more fully in Chapter 3. The abstracted common features of the subjective 

reality spaces of organisms of the same species are defined to be their objective or 

shared context. 

Donald Griffin (1988, 78) has long argued that organisms with brains could not be hard

wired on the grounds that: 

''few animal brains could even store the huge volume of hard-wired behavioural 
instructions they would need to survive in constantly changing environments" 

Making conscious decisions he says is far more economical. We will look at conscious

ness in later chapters, but the point that Griffin makes about the unlikelihood of animals 

with brains to have all the appropriate responses hard wired into them for the range of 

situations they might meet in life, applies also to animals without brains. 
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2.4. PERCEPTION 

There are many examples of sessile organisms that depend on passing currents to bring 

food to them. These typically anchor themselves to rocks or other suitable objects and 

feed by filtering the water that passes by and retaining food particles. Where there is no 

current to bring food particles to you, moving randomly offers opportunities not avail

able to non-motile organisms, but random movement is a chancy phenomena. How 

much better would it be for an organism if it could choose to position itself to take 

advantage of a particularly good food supply, and only then resume its random search

ing when it needs to? To achieve this, organisms need to be able to make a 1udgement 

(not necessarily consciously of course) between the relative benefits of staying put and 

moving on. 

My starting point for exploring how organisms might do this is first to draw attention 

the staggering ubiquity and fecundity of life on earth. One litre of sea water contains 

around 9 billion virus particles (Fuhrman, 1999) and one teaspoon full of good soil 

conatians around 9 trillion bacteria. The total mass of bacteria exceeds that of all other 

organisms put together. A single human body supports billions of individual organ

isms, so the biosphere should be thought of as literally a seething mass of interacting 

organisms. 

Consider then Annie Dillard's (1974) description of the plankton bloom that occurs 

each spring in a duck pond near her home. While highly simplistic for biologists, it is 

adequate for my purposes here. The organisms concerned are both single and multi

celled with varying sensitivities to light. The precise mechanism that govern their 

sensitivity to light does not concern us. 

"A cup of duck pond water looks like a seething broth.... There may be jive 
times as many of these teeming creatures (plankton) in spring as in summer 
Among them are the protozoans- amoeba and other rhizopods, and millions 
of varieties of flagellates and ciliates; gelatinous moss animalcules or 
byrozoans; rotifers- which wheel around either free or in colonies; and all 
the diverse crustacean minutiae- copepods, ostracods, and cladocerans like 
the abundant daphnias. All these drifting animals multiply in sundry 
bizzare fashion, eat tiny plants or eat each othe" die and drop to the pond's 
bottom. Many have quite refined means of locomotion- they whirl, paddle, 
swim, slog, whip and sinuate" (1974:119). 

Dillard goes on to describe a simple experiment where she takes a container of the 

duck-pond water, and, after the sludge has settled, divides it into two clean bowls. One 
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she has painted black but leaving a single circle unpainted. The other she leaves clear 

except for a single circle painted black. After a few hours the light loving creatures find 

their way to the clear circle (where they can be siphoned offiwith a pipette and exam

ined) and the dark loving creatures find their way to the dark. 

Note I use the word "find" the dark/light. I do not want to imply that they can "see" it 

or detect it in any purposive or goal related way. The fact that the process takes some 

hours confrrms the chance nature of: finding a spot that they prefer. But once, having 

found it, they are inclined to stay where they are. What can we say about the subjective 

experience of: such organisms? First, we can say that they can distinguish between light 

and dark. And, second, and most importantly, they can experience light and dark di

rectly. This is different to seeing, which is an indirect process and involves a sensitivity 

to the patterns of: light bouncing offi things. As we will see, this requires much more 

sophisticated mental machinery. 

But we can learn more by watching these organisms mill around, bumping into each 

other, stopping and starting for no apparent reason. This bumping is also a direct expe

rience ofaeality, and the fact that they stop, change direction, move forward or back

ward, and move up or down, is indicative of: some internal process. Compare the 

actions of:these organisms to a child's battery-operated toy car. When a toy car hits an 

obstacle it keeps trying, the wheels spin until the battery runs out. It doesn't "know" 

when to give up and head in another direction. Sensing light/dark and obstacles is the 

simplest kind of: 'mind' that we can infer: the choice between going or stopping or 

moving in one direction or another. It may be that motile microorganisms may have 

random movement programmed into them along with sensitivity to light and certain 

chemicals, but I would argue there would be individual differences in the response to 

weak stimuli and these differences offer evidence of: choice. 

So far I have argued that genuine choice situations can arise when neither genetic 

programming nor previous experience can guide the organism. Under these circum

stances, the outcome selected, whether beneficial for the organism or not (from the 

organism's point of:view), is simply a matter of:blin~ chance. This provides us with an 

unambiguous starting point which steers between the two extremes of: 

anthropomorphising ( attributing human characteristics to such organisms) and, to use 

Huxley's (1952:11) term, "mechanomorphising" or reducing animal behaviour to a 

mere mechanical system ofaefl.exes. I accept that non-motile organisms may be no 

more than sophisticated homeostatic mechanical systems that maintain their optimum 

functioning levels through complex feedback loops. But this cannot be said of:motile 
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organisms, which in changing their position, exercise some control over their own 

homeostasis. 

2.5. INDICATORS OF REALITY 

78 

At some stage in their evolutionary past, organisms responding directly to events in 

their environment evolved a capacity to respond to phenomena associated with events 

and thus lay the foundation of meaning. This can be illustrated by some of the early 

work of Stephen Boyden when he was working as an immunologist in the early 1960's. 

(see for example, Boyden 1962). 

At the time he was interested in the way white blood cells (leukocytes) and other motile 

plant and animal cells moved towards or away from certain organisms and substances. 

For example it was well known at the time that mammalian leukocytes move towards 

clumps of bacteria and starch grains. Boyden was interested in the chemical processes 

involved ( chemotactic responses) and designed a small piece of apparatus to test vari

ous scenarios. To illustrate his findings we need only consider a simplified version of 

his apparatus which consisted of a small cylindrical perspex chamber filled with a 

porous membrane as in the diagram below. The openings in the membrane were too 

small to allow white blood cells to fall through of their own accord. 

The box was then filled with blood plasma and some white blood cells were introduced 

to the top half of the chamber. As expected, they remained in the top half, but when 

some bacteria were introduced into the lower half, a large number of the white blood 

cells squeezed through the membrane openings and proceeded to engulf the bacteria 

below. How did the white blood cells "know" there were bacteria there? Was it the 

bacteria sending out some chemical signal or was some other mechanism involved? 

FIGURE 2.1. Schematic version of the "Boyden" box used to study the chemotactic 
responses in motile organisms (Adapted from Boyden, 1962, 453) 
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\Wien the experiment was repeated with particles of ground (presumably inert) glass in 
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the lower part ofithe chamber the white blood cells also detected them and moved to the 

engulfithe glass particles. In the original experiments Boyden used the white blood 

cells and blood plasma from rabbits, but similar results have been found for other 

mammals and (using other media) for microorganisms. 

After extensive trials it was found that it was not a chemical exuded by the bacteria, but 

a change in the ionization ofithe blood plasma. That is, the existence ofi a foreign 

particle in the plasma changed its ionic state detected by the white cells. Wihat is impor

tant in Boyden's results for this study is the sensitivity in the perceptual apparatus ofithe 

white blood cells. They are responding to an indicator ofireality (the changed electrical 

field), not reality itselfi This indicator has meaning for the white blood cell. Again, for 

the moment, I make no claims as to how this meaning is encoded, nor whether or not it 

can be learned. I only claim that such organisms are no longer acting on chance, but are 

responding to an event in their environment that is caused by something else. The 

association between the sign (the changed ionization pattern) and its referent is defined 

as meaning. (We will come to a much more complex definition later). 

As we proceed from this starting point we will attempt to describe the subjective experi

ence ofiorganisms in terms ofia meta-language that can be inferred from an organism's 

behaviour, but first we need to define two further fundamental concepts: activation and 

learning. 

2.6. ACTIVATION LEVEL 

The concept ofi activation is a biopsychic concept that is derived from attempts in the 

1950's and 1960's to integrate psychological and physiological levels ofitheorising. I 

came across the concept as a student ofihuman personality through the writings ofi 

Donald Fisk and Salvadore Maddi. They saw activation as a neuropsychological con

cept 

'referring on the psychological side to the common core of meaning in such 
terms as alertness, attentiveness, tension and subjective excitement, and on the 
neural side to the state of excitation in the brain ' (Fiske and Maddi, 1961, pi 4 ). 

They proceeded to apply this concept to the development ofi a theory ofi human person

ality that need not concern us here. I introduce the concept because it has far wider 

applicability than proposed by these writers. It links subjective experience directly with 



CHAPTER 2: MOTILITY AND CHOICE 80 

observed phenomena and thus implicitly supports the view developed in Chapter 1 that, 

for one event, there is only one experienced reality and that can be looked at from a 

subjective or an objective point of view. 

The concept of activation is very close to the biological idea of metabolic ~ate, but as I 

want to use the word metabolism and its variants later, I will use the phrase 'activation 

level' to refer to the subjective sense of alertness or energy and excitement, that we 

personally experience in certain situations. When other organisms are observed objec

tively it can be seen as a general level of behavioural activity. In this second, 'objec

tive' sense, it can be applied to all motile organisms. I know nothing of the compara

tive metabolic rates of paramecium and amoebae but by observation alone paramecium 

have a far higher average activation level. 

It should be noted that habitual activation levels vary with day/night, summer/winter 

and other external factors and can be seen in general terms at this point. The concept is 

also close to that of "arousal" in animal studies where arousal is seen as a state of 

alertness in contrast to rest, sleep or torpor. Activation level as used here is a broader 

term that spans cyclical variations that all organisms seem to display. 

The concept of activation level as used here also has features in common with Hoyden's 

(1981) "biopsychic state" that he and his co-workers have used to describe the internal 

state of humans resulting from their phylogenetic predisposition and their learned 

experience. Biopsychic states are much broader, however, than activation levels. 

In their original work, Fiske and Maddi argued that the core tendency of a person is 'to 

attempt to maintain the level of activation to which he is accustomecf (Maddi, 1968, 

pi35). Thus, when presented with a situation that tended to raise or lower a person's 

customary activation level s/he would seek to do something about it, and the different 

response patterns of individuals to varying activation levels correlate with what we refer 

to as a component of personality. Activation is a direct function of impact, which in 

turn is a function of intensity, meaningfulness and variation of stimulation. A person's 

behaviour then can be seen as impact reducing or impact augmenting depending on his 

or her customary level of activation. In such situations, the impact is derived from the 

situation or context in which the organism finds itself. 

This is a radical idea that can be applied to all organisms. It is radical because ifwe 

assume that all organisms are essentially active we no longer need to postulate the 
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activating (push) components implicit in such mechanisms such as, drives, needs and 

motives. 

81 

Traditionally, both in popular western culture and the psychological literature, organ

isms are assumed to be inert. They may be alive but the assumption is that they are in 

some sort oDa 'switched-of£' mode and mechanisms such as drives, needs and motives 

activate them. Under the assumption made in this study, all creatures are essentially 

active and there is no need to counter inertia with any activation mechanism. The view 

taken here is that drives, needs and motives are useful short-hand descriptors oDclasses 

OD behavior. They have no explanatory power. To throw them out as unnecessary will 

undoubtedly be seen as radical and counter-intuitive, but as theoretical constructs go, 

they are no great loss. 

Consider a set OD behaviours associated with, say, nurturing infants, or seeking friend

ship or studying. It is reasonable to ask what is causing these behaviours, but to ex

plain them in terms oDan underlying "maternal instinct" or deep-seated needs for affili

ation or achievement is not helpful. As explanatory devices they are extraordinarily 

weak. I do not want to imply that all the work that has been done on drives, needs etc 

should be considered redundant. Far from it. For example Maslow's famous hierarchy 

oDneeds has proven to be a very useful way OD describing and categorising behaviours 

and guiding the search for underlying physiological and biochemical mechanisms. It is 

their explanatory and predictive value that I am challenging. 

By positing the existence ODneeds, motives, and drives as specific mechanisms, psy

chologists have avoided the problem oDascribing purpose to animals. This is in essence 

a semantic trick ofaurning unacceptable teleology into acceptable teleonomy. As we 

will see there is a much better way oDhandling purpose. 

Activation level can be measured in various ways, for example in terms OD energy 

requirements, measures oDphysical activity, neural firing (where organisms have nerves 

and brains) and simple observation. It is closely related to body size (Figure 2.2) and no 

doubt all oDthese measures have strengths and weaknesses and may be more suitable 

for some organisms than for others. For our purposes it is only necessary to establish 

that activation level is a measurable concept that can be defined in a reliable and useful 

way. 

The various activating metaphors have profound implications for the way we think 
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about emotion, and in particular, for the way that emotions interact with cognitive 

processes. We will discuss emotion more fully later, but now explore the concept of 

optimising activation levels in the context of the subjective experience of energy 

efficiency as it relates to organism (and as we will also see later, organisation) size and 

economic concepts of efficiency. 

Figure 2.2 Relationship between metabolic rates of mammals and total body weight. 
(Adapted from Curtis, 1983) 
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How can we conceptualise the way that an organism experiences its inner state? There 

are two logical possibilities. Either it is operating at a level of activity at which it has 

evolved to operate, in which case we can signify the organism's inner state as: 

IFEELGOOD 

Or it is operating at some level below its optimum which can be signified as: 

IFEELBAD 

It is also logically possible that the organism is operating above its optimum, but this 

can only be caused by external factors that I will denote by the term "TIIlS", and come 

back to later. 
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It is important to stress that, following Wierzbicka, the capitalised words used here are 

simply a notational device to indicate the subjective state o£the organism. I am not in 

any way suggesting conscious awareness. Furthermore the use o£the word "I" does not 

imply that the organism has a concept 0£ sel£. "I", "YOU" and "OTHER" evolved 

much later. At this stage we are simply looking at the world from the organism's point 

o£view. 

As will become clearer in developing this decision-making approach, activation level 

will be shown to be a much better predictor 0£ behaviour than postulating, delineating 

and measuring constructs such as drives, motives etc. Organisms are genetically pro

grammed to do things and this programming predisposes them to interact with the world 

which in turn changes the way they do things the next time round. I refer 0£ course to 

learning which takes place as a result 0£ the interplay between an organism and its 

environment throughout its life. 

2.7. LEARNINGANDMEMORY 

That memory and learning are related to each other is obvious, but for some reason they 

have spawned two rather different research traditions and are seen as distinct m ordi

nary common usage. Dictionaries, for example, define memory circularly in subjective 

anthropocentric terms such as: 

"mental capacity or faculty of retaining and receiving impressions, or of recall

ing or recognising previous experiences." (Macquarie, 1981 edition) 

Definitions such as these are circular because words like "retain", "recall" and 

"recognise" are defined in terms 0£ "memory". They are subjective because they are 

based on our own experience and anthropocentric because they are seen exclusively 

from a human perspective. The definition ignores the fact that animals clearly have 

memories that may or may not function differently to human memory. It also ignores 

the "memory" associated with elastic bodies returning to original shape and the more 

recent use 0£ the term to describe the tendency 0£ rechargeable batteries that have not 

been fully discharged to "remember" that level and only allow a partial recharge. It also 

relates to the concepts 0£ resilience and stability in ecology and elasticity in economics. 

Dictionaries also define "learning" in subjective and anthropocentric terms as "the 

acquisition of knowledge or skill by instruction or experience" the Macquarie Dictio-
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nary has a secondary meaning for learn as "memorise". 

The biochemistry underpinning both learning and memory is a hot research topic, and 

the precise methods ofi encoding remain obscure. We can nevertheless improve our 

understanding ofithe types ofiprocesses that might be involved by looking at the 

biohistory ofimemory and learning as they may have evolved in terms ofithe subjective 

reality ofi an organism. Clearly, memory involves an internal change in an organism in 

response to an external event. That internal change influences its subsequent behaviour. 

An organism that has learned something experiences the world differently. It behaves in 

a new way and is essentially a different organism to what it was before. Its repertoire ofi 

choices in a given context may actually be reduced as it remembers that some options 

are dangerous. In this way education reduces choices, but it also offers new opportuni

ties. As a new organism it can respond to new opportunities that were previously not 

available to it. Furthermore it has created a new context for other organisms and thus 

helps to open up new opportunities and new choice situations for others. The interplay 

between (internalised) learning and ( contextualised) opportunity yet again illustrates the 

interactionist approach being developed in the thesis. 

2.7.l Biological memory 

There are three types ofibiological memory in the biological literature usually referred 

to as genetic, immunological and neural. 

In genetic memory, inherited information is stored in the genes ofi an organism. This is 

sometimes referred to as the memory ofithe species or race. For this type ofimemory 

"learning" is not encoded directly, but by an indirect method first identified by Darwin. 

Spontaneous (chance) mutations and genetic recombinations (in sexual reproduction) 

that enhance an organism,s survival prospects and increase the likelihood that it will 

breed successfully. This, in turn, increases the number ofi mutations and or recombina

tions in a population and, in turn, increases the chance ofi these being passed on to the 

next generation. Populations with individuals showing greater genetic diversity are 

more able to survive changing circumstances than populations that show less diversity 

(are more inbred). This type ofileaming only occurs across generations and is in 

marked contrast with other types ofi learning that occur within individuals. 

Immunological memory is defined by Ada (1973:16) as: 

"the ability of the body when it meets an antigen for the second time,[to]mount 
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an immunological response which is both more rapid and more intense than that 

shown in response to the first encounter of the antigen". 

This type of learning is direct and provides the basis for immunisation practices that 

"teach" individuals to be better able to resist future infections. An interesting recent 

argument by Edward Steele ( 1999) has been the recognition that some infectious agents 

can trigger genetic mutations that are inheritable. So in one respect Lamarck was right: 

at least some acquired characteristics can be passed on to future generations. 

Whether or not there is some validity to the Steele interpretation, it is an exception that 

confirms the principle. It certainly would not warrant the radical downscaling of the 

importance given to the natural selection process. 

It is also of interest to observe that the aging process and some cancers are currently 

being seen as a failure of accurate cell replication. Approximately one person in five in 

prosperous countries now dies from cancer (Alberts et al., 1994, 1255). If it is correct 

that inaccuracies in passing genetic information from one generation of cells to the next 

within a multicelled organism is the explanation of aging, this process could also be 

seen as a process of memory loss or forgetting. 

The third type of biological memory involves neurological encoding in organisms that 

have developed nervous systems and some sort of biochemical change in organisms that 

have not. There seems to be two types of neurological encoding in humans: short term 

and long term. In relation to short term memory, retention of perceptual inputs seem to 

involve cyclical excitation of neural networks. Short-term memory is transient and lasts 

only a few moments. If the item stored is not particularly salient it dissipates. People 

who have accidents and lose consciousness typically have no memory of the event 

immediately before the accident, suggesting that loss of consciousness prevented trans

fer to long term memory. 

Long term memory is highly resistant to trauma. It seems to involve changes in the 

pattern of neural connections in the brain. We will come back to the distinction be

tween long and short term memory when we consider human mental processes. 

2.7.2 Biological Learning 

Biologists generally recognise three different types of learning: habituation, sensitiza

tion and association (Raven &Johnson, 1992,1182). 
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Habituation occurs when an organism is repeatedly exposed to a certain stimulus and its 

response progressively decreases. Being able to ignore unimportant stimuli is a critical 

ability for motile organisms. Sensitization is the opposite to habituation. It is the pro

cess by which an organism shows an increased responsiveness to a stimulus. Being 

able to recognise rich food sources, for example, is clearly important for organisms that 

move about. So is a capacity to avoid predators. 

Association is also referred to as "associative learning' or "conditioning' and involves 

pairing OD a particular response with a particular stimulus. Association is more complex 

than habituation and sensitization. Non-associative learning (i.e. habituation and sensi

tization) may involve no more than modifying a pre-existing genetically programmed 

behaviour, but associative learning sets up completely new stimulus-response connec

tions as in Pavlov's dog which associated a bell with food. As we will see, associative 

learning needs a central switching mechanism, i.e. a brain: habituation and sensitization 

do not. 

In general, ability to learn is far more widespread than the ability to move, as almost all 

living creatures, including plants and bacteria, demonstrate a potential to learn from 

experience. There is plenty OD experimental evidence to support this. For example 

bacteria exposed to a sugar solution will swim towards the spot where the concentration 

is the greatest (Raven & Johnson, 1992) learning as they go. Conversely, when exposed 

to a noxious substance they will swim away more quickly the greater the concentration. 

There is also evidence that sessile organisms can learn. For example trees subject to an 

insect attack are much quicker to rele·ase toxins upon the second attack than the first. 

This seems to be similar to vaccination which challenges the immune system and 

causes the formation ofitoxins in the tree to repel subsequent insect attacks. This is 

discussed further in Section 2.10 p90. 

The biochemical processes underlying learning in the sense used here go well beyond 

the scope oDthis thesis. The key points are that organisms change their responses and 

behaviour on the basis OD previous experience and that this is an extremely widespread 

phenomenon. A related point, accepted by most biologists is that such learned experi

ence dies with the organism and cannot be passed on to its offspring. However, central 

to this thesis, are the inter-generational consequences from changes to context. Changes 

in context and learned reponses to them are, at least for some species, passed on to the 

next generation. 
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2.8. LEARNING AND CHOICE 

When an organism exercises a genuine choice (ie on the basis of pure chance), it might 

experience the outcome in three ways: as a positive, negative or neutral experience. An 

observer can make a ~udgement as to which is applicable by observing the behaviour of 

the organism during the initial experience, and more tellingly, by observing choices 

made at later exposures to the same conditions. Such inferences regarding the subjec

tive experience of organisms are commonly made by biologists and ethologists both in 

the field and in the laboratory. But observers of such animal behavior do not go on to 

infer anything about the subjective meaning of the event to the organism. Fear of 

anthropomorphising and inability to deal with subjectivity seem to have prevented the 

exploration of meaning. 

Wierzbicka's semantic metalanguage can be used to overcome this difficulty, ifwe 

continue the practice adopted earlier by capturing the meaning of the experience to the 

organism. Thus, we can characterise an organism's perception ofan at~action situation 

as: 

THIS IS GOOD 

and repulsion as 

THIS IS BAD 

Again, these are simply notational devices. It would be possible to coin new complex 

latin words or symbols to characterise the subjective meanings of external experiences 

of non-human organisms, but this would place an unnecessary burden on the reader who 

would have to learn a whole new language. Using simple English words whose mean

ings are then defined in behavioural terms gives us a working methodology. 

Attraction/repulsion can also be conceptualised as pull and push. While these are not 

established primes within Wierzbicka's framework (hence they are italicised, not capit

alised), they seem intuitively irreducible and are potential candidates for further study. 

So far then four elements, FEEL, TIDS, GOOD and BAD have been proposed. I will 

now propose the addition of a fifth, VERY as a universal intensifier for motile organ

isms. The reaction of organisms to attractive or repulsive stimuli are not simple on/offi 

responses. There are clearly degrees of attraction/repulsion inferred from the 

behavioural responses. This variation in intensity would be captured by the addition of 

VERY to the subjective repertoire of motile organisms. For example, the following 
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TIIlS IS VERY (VERY) GOOD/BAD 

might describe the meaning of an event to an organism that reacts very vigorously in a 

given situation. 

I argue that the experience of GOOD and BAD and even VERY GOOD and VERY 

BAD began to occur long ago in our evolutionary past. If this is correct, it has some 

profound implications. 

First, classification of responses to stimuli meaning GOOD and BAD (however 

these might be encoded in the physiology of the organism) suggests a first step 

in the evolution of learning. 

Second, the emergence of motility, when coupled with learning, increases the 

survival chances of an organism in some circumstances. This is essentially 

because an organism that can learn and move, can exploit more favourable 

options and avoid less favourable ones, and 

Third, the emergence of GOOD/BAD value judgements so early in our evolu

tionary past seems to fit the observation that this is a basic ability of most, if not 

all, living organisms. This suggests that it is probably central to human deci

sion-making as well and must take a central role in the development of the 

decision-making framework proposed here. 

It also should be noted that machines are value free. They can be programmed to make 

value judgements on the basis of specified criteria but they cannot experience GOOD, 

BAD or VERY Even machines that are programmed to "learn" and self-regulate can 

only do so in terms of their programming. They are 100% predictable. The same input • 

always gives rise to the same output. The behaviour of organisms is not predictable to 

an outside observer, their behaviour depends on their subjective inner state, that, in 

humans, involves the interplay between cognitive and emotional processes that are 

sometimes characterised as values. 

It should also be noted that GOOD/BAD are judged against the internal state of the 

organism and not in relation to some abstract principle. 
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2.9. STAGES IN EVOLUTION 

In the previous section I introduced the semantic element THIS as a component of an 

organism's perception of the external world. What THIS means to an organism is 

determined by its perceptual modalities (vision, hearing etc.) and the acuity of those 

modalities. It reflects the evolutionary relationship of an organism and its environment 

and, in particular, its capacity to internalise features of the environment that are salient 

to the organism concerned. 

In the earlier discussion on perception I pointed out that the experience of light/dark 

and physical objects through direct contact (touch) are the only aspects of reality that 

motile organisms (including ourselves) experience directly. All other events are per

ceived indirectly, for example, through the light that bounces off (vision), the chemicals 

arising (smell/taste), the vibrations they give out (hearing), and the electrical activities 

associated with them. There may be sense modalities based on other physical phenom

ena as well. This excludes mystical or non-physical phenomena that by defnition 

cannot yet be detected or measured in any way, but it leaves open the possibility that 

some animals have sensory processes of which we have no knowledge at all. 

Indirect perception, through whatever modality, is a great evolutionary advance over the 

direct experience of an event. It enables organisms that have acquired the trick of 

detecting organisms that have managed to camouflage their presence by hiding, for 

example, in the dark. The known sense modalities are cumulative and enable the 

organism that has them to build up and map reality in ways that organisms limited to 

direct perception cannot. Echo-location, bio-illumination and bright plumage are very 

useful refinements of these abilities, not significant enhancements of them. Their utility 

is limited, because sending out sound or light signals is a dangerous strategy and an 

invitation for something to evolve to take advantage of these messages. 

So important is this stage that I will characterise it as the SENSING stage, and propose 

that this forms a third stage in the development of evolutionary complexity of mental 

processing. It conies after stage 1, the NON-MOTILE stage and stage 2, the MOTILE 

stage. These stages possibly overlap and to some degree are sequential of one upon the 

other. How they relate precisely will require further work. 

I will propose two further stages in later chapters: the fourth stage I refer to as the 

IMAGINING stage and the fifth as the rise of CONSCIOUSNESS. We now need to ask 
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about the ability for plants. There are claims that plants can see and hear and smell, and 

this needs clarification. 

2.10. WHAT ABOUT PLANTS? 

Andy Coglan in New Scientist (26 Sept. 1998) reported on the sense perception of 

plants. He began his summary of current research this way: 

"Imagine for a moment that you 're a plant. Without eyes, ears or even a nose, 
how do you find out what you need to know to survive and thrive? A fix on the 
sun is crucial. But where is the light coming.from? Are you in shadow and can 
you grow out of it? How tall should you grow? When do you stop growing leaves 
and get romantic, flowering and .fruiting? And what about dangers? If a cater
pillar is trying to eat you, what can you do about it?" 

Coglan points out that you will need to answer such questions if you are to be a success

ful plant, and then goes on to look at some of the current research on plant "senses". 

Plants adjust their development to optimise growth by responding to light intensity, 

quality and periodicity. When not getting enough light they put more resources into 

stem growth, for example. While germinating seeds are underground they are sustained 

by their own energy reserves (heterotrophically), but once above ground they switch to 

light driven "phototrophic" growth. Coglan cites work being done on the way roots 

optimise their uptake of minerals and nutrients. "It saves energy and resources for roots 

to grow preferentially towards a source of nutrients rather than more randomly" he 

writes and cites researchers currently looking for genes that control the development of 

structures that in turn take up specific nutrients. 

What he fails to identify is the basis of this ''preferential" type of development. Where 

is the evidence that it is not random? 

A recent text (Atwell et al., 1999) which provides an overview of the state of knowl

edge of plant biology with contributions from over one hundred authors and examining 

genotype and environment interaction, fails to offer one example of optional behavior 

in plants. In reading this text, one can readily conclude that the genetically determined 

workings of plants do indeed interact with a given niche in nature and it is the interac

tion between the two that determines its fate. But there are no options and hence no 



CHAPTER 2: MOTILITY AND CHOICE 91 

choices or decisions. 

According to Coglan, some plants seem to be able to tell which caterpillars are feeding 

on them by ''tasting" the insect's saliva. He cites studies that show: 

"corn, beet and cotton leaves respond to attacks from caterpillars of the 
beet army worm moth (8pondoptera exigua) by calling for help. When the 
leaves sense a substance in the insects saliva called volicitin, they secrete 
volatile compounds called indoles and terpenes which drift in the air and 
draw thefemaleparasitic wasp (.Cotesia marginivendis)" 

Coglan points out that calling for help after the caterpillar attack is useful, but wouldn't 

it be better ifi the plant knew in advance that such an attack was likely. He cites 1990 

research that methyl jasmonate is given o:ffiwhenever a plant is wounded. Neighbouring 

plants can detect this chemical and produce appropriate chemicals to either repel the 

attacking insect, or attract the predator. 

No doubt some will find anthropocentric language such as this misleading and annoy

ing, but it is useful to convey meaning that is not easily understood in technical lan

guage. In regard to the processes originated by the plants, they can be explained in 

simple mechanical terms. The release ofitoxins by plants undergoing an insect attack is 

a simple mechanical response. Chemicals released by a wounded plant are likewise 

simply mechanical. But what about the capacity ofi other plants to detect these chemi

cals and take appropriate action? This meets the criterion ofi indirect perception, and 

thus arguably is a case ofihigher level sensing. 

Does this reaction indicate that there is subjective meaning involved? I doubt it. The 

plant has no choice. Once the chemical is released the plant responds in the way that it 

has been genetically programmed to respond. As noted earlier in the discussion on 

biological learning, there may be an increase in the amount ofitoxin released during the 

second and subsequent attacks but this is akin to the immune response in animals. 

There is no volition or choice or "mind" at work here. 

2.11. SUMMARY 

In this chapter we have seen that following the commencement ofi life on earth, the 

evolution ofi motility gave organisms an ability to choose. When combined with 
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perception and memory it laid the foundation for a much higher level ofi functioning and 

a more complex experience ofi reality that was hitherto possible. Perception increases 

options. Leaming reduces choices and increases opportunities. The issue ofi whether 

plants can exercise choice remains an open question, at the very least we can say that 

they do not have the same opportunity to exercise choice enjoyed by motile organisms. 

In the next chapter we will tum our attention to the context in which motile organisms 

find themselves and how this became increasingly more complex as a result ofi their 

activities. 



3.1. OVERVIEW 

CHAPTER3 
REALITY SPACES 

"I seem to be a verb" 
(Buck.minster Fuller) 
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I argued in Chapter 2 that motile organisms have choices that are not available to non

motile organisms and that the opportunity for choice provides evolutionary pressure for 

the development of mind. I also claimed (but not demonstrated) in Chapter 1 that the 

concept of activation level, coupled with the subjective states of an organism, are better 

predictors of behaviour than attempts to ignore subjective experience and explain and 

predict the behaviour of organisms solely in terms of externally observable physical 

processes. 

In this chapter we explore in depth the interaction between organism and environment 

by looking at the ways organisms conceptualise their reality space as a basis for under

standing and predicting behaviour .. An organism's reality space is defined as the sub

dective experience of the context in which it lives. In the past, we had no easy way of 

describing environmental and circumstantial contexts and so, by and large, we ignored 

them and focused on the individual organism instead. We now look at the various 

environments in which organisms have found themselves during their evolutionary past 

and consider how this not only affected, their morphology, but also their minds. What 

is critical is the subjective experience of reality that organisms experience, for this 

determines their behaviour. We have already seen that only the most simple of organ

isms experience the world directly. More complex organisms respond to events in the 

environment via indirect signals and cues. This chapter challenges the assumption that 

the various motile organisms, whether they move by walking, crawling, swimming, 

slithering or flying, all move through an environment that can best be described in the 

language of physics and chemistry: three dimensional space cluttered with diverse 

objects, chemicals and electromagnetic impulses. In its place a new way of describing 

the subjective reality of organisms is presented. One that is more contextual than 

current models and involves constant interaction between internal states and external 

contexts. 

As a starting point, we consider briefly the contribution of changes made by the physi

cal environment. We proceed to show how the evolution of life on earth has greatly 
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increased the complexity and diversity of habitats, niches and opportunities for the 

evolution of increasing complexity and diversity of life on earth. We then see how this 

diversity is stimulated by the direct versus indirect perception of reality and how this 

gives a basis for the decision-making approach that is being developed. 

It is important to note that the process by which an organism interprets meaning, in

volves, in systems terms, a positive feedback loop. Its perception and experience of 

reality grows exponentially. This explains the extraordinary rapidity with which young 

organisms of many species, especially our own, learn the skills necessary for survival. 

Darwin's natural selection is a negative feedback loop, and thus explains the slowness 

of organic evolution. Cultural change falls in between. It involves both positive and 

negative feedback loops that interact with each other to both promote cultural change 

(new learning) and resist it (domination by existing paradigms). It is the interplay 

between these two processes that gives rise to the unpredictability of the success or 

otherwise of social movements. 

3.2. PLACE AND SPACE 

Intuitively, the English word spac(! is related to place. Place means HERE: an observ

able site. Space means NOT HERE or everywhere else, a void that is not observable. 

We will come to the distinction between HERE and NOT HERE later, but it should be 

noted that the concepts of place and space are interrelated, subjective concepts, not 

able to be defined by naturally occurring boundaries. They exist only in the mind of a 

particular organism and are species specific. 

This is not to say there are no external features linked to place, patterns that are salient 

for the organism concerned, but these are specific to the reality space of the organism, 

not its context. 

The Macquarie Dictionary tries to capture the relationship between place and space by 

defining place as: 

"a particular portion of space" 

but it runs into trouble in capturing the boundlessness of space when it gives its primary 

meaning of space as: 
"the unlimited, or indefinitely great general receptacle of things, commonly 
conceived as an expanse extending in all directions (or having t~ree dimen
sions), in which, or occupying positions of which, all material objects are lo
cated". 
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Use ofithe term "receptacle" suggests space has a boundary, even though it is "unlim

ited", and this stems from the strong Anglo-Saxon cultural tradition ofi constructing 

boundaries everywhere. This is a misleading cultural assumption that creates consider

able definitional problems. We like to place boundaries around patterns, but it is not 

clear whether such boundaries exist in the minds ofi other organisms. 

The English language has an extraordinarily rich array ofi words that fall somewhere 

between the boundlessness ofispace and the specificity ofiplace. For example, begin

ning with the broader conceptualisations we have: 

environment, milieu and context 

More specific ones include words with geographic connotations: 

region, locality, zone, territory , domain 

and socio-political connotations: 

country, state, colony, dominion, province, shire, municipality 

Finally there are more specific words, sometimes limited to individual species, such as 

home, habitat, abode, den, home range, and so on 

The predilection for setting boundaries in human culture, in this instance, especially in 

English speaking cultures, extends not only to physical spaces, but includes intellectual 

spaces, administrative and legal spaces and ofi course underpins the whole issue ofi 

property rights (that we will explore in Part 2). Drawing figurative "lines in the sand" is 

an evolved characteristic that has enormous survival value for organisms that practice it. 

It sets the context in which the world, for them, is more predictable. 

Ecologists have formalised two terms to capture space in their framework: habitat 

which refers to the physical living space ofi organisms, and niche which not only has a 

physical meaning but also refers to the role or profession a plant or animal plays in the 

ecologist's scheme ofithings. As Colinvaux (1978, 11) put it: 

"The niche of the wolf-spider is everything it does to get its food and raise its 
babies. To be able to do these things it must relate properly to the place where it 
lives and to the other inhabitants of that place. Everything the species does to 
survive and stay ''fit" in the Darwinian sense is its niche" 



CHAPTER3:REALITYSPACES 96 

This is close to the terms life space and the German Umwelt which Uexkull (1909: 5-6) 

defines as the special world to which every organism is adapted according to the re

quirements of its morphology and physiology. Niche refers to species, Umweld to 

individual organisms. 

Other ecological terms such as ecosystem and biosphere relate primarily to geographic 

areas but include the interplay of species within communities of living organisms and 

the space in which they operate. 

Ethologists use the term territory that they also see as having a subjective meaning. 

Malmberg (1980) begins his thorough survey of behavioural territories in man and other 

organisms by quoting Uexkull (1934) who sees territory as: 

"an entirely subjectiveproduct,for even the closest knowledge of the 
environment does not give the slightest clue to its existence" 

and Ardrey writing in 1972: 

"A territory cannot exist in nature, it exists in the mind of the animal". 

Malmberg (1980: 10) offers the following definition of human territoriality: 

"Human behavioural territoriality is primarily aphenomenon of 
ethological ecology with an instinctive nucleus, manifested as more or less 
exclusive spaces, to which individuals or groups of human beings are bound 
emotionally and which, for the possible avoidance of others, are 
distinguished by means of limits, marks or other kinds of structuring with 
adherent display, movements or aggressiveness". 

Encyclopedic definitions such as this try to capture something of all the main research 

approaches appearing in the literature. Typically they start with a·human concept such 

as emotion, aggression,ot place and look at how these might be manifest in animals. 

Like the fable of "The blind men and the elephant", such definitions involve a range of 

uncoordinated insights. 

We now proceed in the opposite direction in an attempt to formalise the subjective 

experience of place and space in an evolutionary context, and then consider the implica

tions of this for decision-making. 
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3.3. IN THE BEGINNING 

Cosmologists date the beginning of the universe, the Big Bang, at about 15 billion years 

ago. Geologists estimate the age of planet earth at about 4.5 billion years. Biologists 

estimate the beginning of life on earth at around 3.5 billion years ago and paleontolo

gists date our earliest human-like ancestors to have appeared around 5 million years 

ago. Fully human organisms, like ourselves, emerged from Africa as recently as 

100,000 years (4000 generations) ago. Nothing turns on the accuracy of these dates. 

They are mentioned to make the point that geological and evolutionary processes, by 

human time frames, have been going on for a long time and must have provided a 

diversity of events and opportunities that boggle the human imagination. 

During this time, geological and climatic processes and the activities of cyanobacteria 

(releasing free oxygen) have created a massive amount of variation in physical condi

tions on earth. This leads one to wonder whether the conditions at the start of life were 

so unique that they occurred only once in a special location, or many times during that 

vast period of time. The world was certainly different to what it is today. There was no 

free oxygen. Tidal movements have been slowing down the speed the earth's rotation 

which was probably faster at the time. The higher speed might have reduced the effect 

of gravity having implications, atmoshperic density, climate and at later stages offering 

a partial explanation for the huge size of some creatures. Geological upheavals, 

continetal drift, glaciation, comet and metiorite impacts all played a part. 

No one knows how life started, not even whether it was on Earth, within the Earth's 

crust or of extraterrestrial origin, nor whether it started in one place or a number of 

times. There is not even agreement as to what sort of process life is. Should it be 

defined along the lines of the biochemical processes involved in metabolism? Or should 

it be _defined in terms of the processes involved in evolution? Waddington (1968) gives 

an overview of early (pre 1968) attempts at defining "life" and New Scientist, 13 June 

1988, (38-42) sums up more recent views. Boyden (personal communication) believes, 

tautologically, that it must be a property of matter that gives rise to life. Birch (1997) 

thinks that all matter is lifelike and it has been a colossal mistake to think that it is not. 

While offering no solutions to these problems, we will touch on them again later. 

Experimental attempts to replicate the atmospheric conditions that were thought to exist 

on earth about 3 billion years ago involved the use of a special apparatus that also 

simulated the water cycle and used electrodes to produce sparks to simulate lightning. 
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These have not been successful. (Raven & Johnson: 1992,64). More recent ideas that 

the earliest life forms may have been formed deep in the earth's crust have not yet been 

widely accepted. Whatever future findings may suggest, it seems, that, at present, the 

conditions under which life originally formed may have been fairly rare, ifinot unique. 

Support for this idea is twofold: 

1. the striking similarities in organic processes from the smallest to the most 

complex organisms suggests that all life works on the same set ofiprinciples 

and this suggests a common origin; and 

2. our failure to date to observe or simulate the spontaneous generation ofilife 

suggests a set ofi circumstances beyond current knowledge. 

It is also possible that the chemical cocktail that enabled life to commence has occurred 

subsequently, but once life existed any new life forms could quickly be engulfed by 

those that came first. This would be like forests trying to re-establish themselves in 

heavily grazed pastures where every seedling that germinates is immediately eaten. A 

similar situation occurs in markets, where, for example, the dominance ofi the internal 

combustion engine, as we will see later, has held back several hundred alternative 

designs that were both cleaner and more fuel efficient. 

Some influential philosophers find mechanistic explanations as to how life began 

insufficient, for example those working in the tradition known as Process philosophy 

developed by Alfred North Whitehead. Whitehead was a mathematician and philoso

pher who worked with Bertrand Russell on his Principia Mathematica. Russell adopted 

a materialist position in which bits ofi stu:ffi such as atomic particles are the elements ofi 

reality and can be readily differentiated from each other. Whitehead took the opposite 

position. Charles Birch (1993, xii) puts it this way: 

"All individual entities such as protons and atoms resemble human 
experience in the sense df taking account df their environment without being 
totally determined by it. All have subjectivity and responsiveness. Their 
response is purposive, even if unconsciously so. This is their self 
determination". 

This is very much a minority view. It argues that events (not particles) are the primary 

building blocks ofireality. The human experience oficonsciousness is a high level 

experience ofithis reality, and this reality goes all the way down. Even particles share in 



CHAPTER 3: REALITY SPACES 

meaning. Whitehead saw biology as the study of large organisms and physics as the 

study of small organisms (not inert particles). 
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As this is not a philosophical thesis, we will not pursue the philosophical lines of argu

ment developed by Whitehead. But neither do I want to totally subscribe to the tradi

tional position that it is matter all the way up and that meaning and purpose are illusory. 

Put this way the two views are incompatible. Again, quoting from Birch (ibid): 

"Russell said that either life is matter-like or matter is life-like and chose 
the former, while Whitehead chose the latter, Whitehead introduced Russell 
at a lecture at Harvard as follows: 'Bertie says that I am muddle headed. 
But I think that he is simple minded. '" 

As Hartshorne remarked (quoted in Birch, 1992, xi): 

"There are those who would be clear (and even neat and witty) at almost 
any cost, including that of vastly oversimplifying things. There are those 
who would above all be adequate to the richness and the many sidedness of 
reality, even if they cannot always be neat and clear in their account of 
this." 

My starting point in this thesis is very much in the traditional materialist camp. Even if 

that means 'oversimplifying things', but as we go up the evolutionary pathway in this 

Chapter, it becomes increasingly clear that not only must we move away from standard 

reference theories towards Meinong's position but then go beyond that towards the 

Whiteheadian view. It goes well beyond this thesis to attempt a reconciliation of these 

positions. But I need to point out that as I expand the traditional model of reality to 

include the subjective experience of organisms I come inadvertently and somewhat 

unexpectedly closer and closer to the Whiteheadian position, especially, as pointed out 

in Chapter 1, if we see pulling forces as purposive, and the many 'non-existing things' 

we argued for under Meinong as in fact processes of mind. 

3.4. MOTILITY AND ENVIRONMENT. 

As observed in Chapter 2, organisms, at some point, developed motility. It is arguable 

that the trigger for motility was the continued spontaneous emergence of life forms that 

served as food for motile organisms. This line of reasoning would support the "pull" 

hypothesis referred to earlier. Again, we will come back to this. 
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In this section, we consider the environmental changes that occurred when some organ

isms became motile. As we have seen in Chapter 2,once motility evolved, it led to a 

capacity to respond to signals. How could this have happened? 

Imagine two species of motile organism, A and B, living in equal numbers in two 

geographic areas where the environmental conditions in each are the same. Each 

organism eats a similar range of food but also has the capacity to eat the other. What 

evolutionary options do they have? First, they may achieve a kind of homeostatic 

balance. Either random mutations in ·either species would cancel each other out so that 

both would co-exist, or they would identify separate niches for themselves within their 

area. For example, one may prefer light and the other dark or some other demarcation 

that would lead to the continued existence of both. 

Second, a chance increase in the size of few more individuals of one species relative to 

the other could tip the balance and result in the elimination of the other. For example, 

the tendency of grey squirrels to dominate over red ones. Are there any other options? 

Not if morphology alone is considered, but ifwe look at the perceptual mechanisms of 

the two organisms, the situation is very different. 

Consider the selective pressures towards better perception and better camouflage. If 

both species of organism evolve increased perceptual acuity or both evolve better 

camouflage, their relative positions remain in balance, but if one develops slightly 

better camouflage or perceptual acuity, they only remain in balance if they go in the 

opposite direction at about the same rate. The increased opportunity for diversity this 

gives can be seen if we compare logical possibilities when only morphological change 

is allowed, compared to a situation where perceptual acuity and camouflage are consid

ered. 

First, consider the case of morphology alone. If we denote bigness by B and smallness 

by S there would be four logical outcomes for the two species: BB, SS, SB and BS. 

Two of these (SB or BS) would be more likely to lead to extinction of one species and 

/ two (BB or SS) would be more likely to lead to the survival of both. This example 

assumes a change in size, but the same argument applies for strength, speed, and bigger 

teeth. 

Second, consider perceptual improvements and its converse, better camouflage. If we 

denote improved camouflage as C and c to denote no change in camouflage, and im-
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proved perceptual acuity P, and p to denote no change in perceptual acuity there are 16 

logical possibilities: 

PP* CP* pP cP 

PC* CC* pC cC 

Pp Cp pp* cp* 

Pc Cc pc* cc* 

If we assume that the degree of improved perceptual acuity (P) cancels out the im

proved camouflage (C) there are 8 options leading to homeostasis (marked*) and 8 

leading to extinction. In short, survival opportunities are increased for using better 

camouflage or evolving better perception than the 4 options involved in improved 

morphology. 

Third, recall that we saw in Chapter 2, that for motile organisms, a capacity to learn 

from experience (to remember), reduces options (as does all biological specialisation 

and education). It does this of course by reducing the number of options to those that 

are "good" and avoiding those that are "bad". There is a logical problem here. It is fine 

to argue that "good" options are good precisely because they have led to survival of the 

organism. But this does not work for bad options. You cannot learn from your mistakes 

if you are dead. Leaming from bad options therefore implies one internal mechanism 

that enables badness to be graded. In this idealised model we will also assume that 

grading includes degrees of goodness. We have aheady characterised this as the intensi

fier VERY, but it also has a correlate in the context in which the organism lives. Wtith 

two species, A and B, each of these organisms forms part of the environment of the 

other. 

Ifwe now characterise a memory of a good option as G and a less good one as "g". A 

bad· (which is not survivable) as B and a moderately bad one as "b" we have sixteen 

logical options: 

GG BG* gG bG 

GB* BB* gB* bB* 

Gg Bg* gg bg 

Gb Bb* gb bb· 

where those marked * would result in extinction. 
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To sum up, evolutionary possibilities increase according to the nature of the im

proved attribute. Perceptual improvements provide more options than morphologi

cal ones and mental processes increase these options further. 

In these examples we looked at a situation where the two species were in direct preda

tor/prey relation to each other. Similar arguments can be raised in relation to competi

tive pressures operating for other reasons, e.g. res~urces being in limited supply or 

interference (Begon, Harper and Townsend, 1996). If this is correct, it can be argued 

that increased perceptual abilities are a driver of biological diversity. 

We now proceed to look for empirical support for these predicted trends before we take 

the next step, where the choices that organisms make result in physical changes in the 

environment itself. For example, territory marking, trail building, nest constructing 

(making dens, hives, cocoons etc), and eventually buildings, beaver dams and cities. 

Once organisms could exercise choices, chance factors alone are insuffi,cient to explain 

the direction of evolution. Organisms impose a structure on the environment that 

enhances their survival chances. The dice are loaded in favour of successful decision

makers, but only to the point at which their subjective reality space meshes with objec

tive reality, or the wider context (however that might be described). This is the key: the 

survival of species is governed, in part, by the match that exists between the reality 

space of individual organisms and the wider (objective) reality. 

3.5. SUBJECTIVE REALITY 

How do motile organisms with their very different forms of locomotion ( crawling, 

swimming, flying, walking or slithering) find their way through the environment in 

which they live out their lives? Traditionally they are seen to operate in essentially the 

same environment described by physics: three-dimensional space cluttered with diverse 

objects and events. In this view, subjectivity is allowable in so far as it accommodates 

variation of perception according to scale (for example, the world view of a migratory 

bird compared to that of a mite). However, parameters such as time and space are 

assumed to be essentially the same for all. Under this dominant paradigm, motile 

organisms are seen to be variously sensitive to a range of chemical, electro-magnetic, 

thermal, acoustic and other vibratory events using a mix ofi sense modalities described 

in anthropomorphic terms such as touching, seeing, hearing, smelling, and tasting. In 
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this chapter, I will refer to the generalised ability of organisms to orient themselves in 

their environment as perception. 

There are at least three broad approaches to understanding the phenomena of percep

tion. 

The first is predominantly found in studies of animal and human behavior. This in

volves the use of quasi-anthropocentric terms. For example, a platypus is described as 

being able to detect minute electrical impulses through its bill or we are told that a bee 

is able to distinguish a wider range oflight frequencies than humans, or bats are sensi

tive to a wider range of sounds and so on. But we have no idea what this means for the 

platypus, or the bee or the bat. Such information is not very useful unless we can 

specify in clear objective terms what this means for the animal concerned. We need to 

find a way to enter into the organism's subjective reality space if we are to understand 

what governs its decision-making. We need a framework that captures meanings and 

this will necessarily involve a new kind of language. 

A second stream of work involves studying the physiology of organisms in terms of 

their neural structure, including chemical and other transmitters. As pointed out by 

Dennett (1995), it is conceptually p~ssible to label and track individual molecules and 

even electrons and photons as they arise in the environment and impact on an organism. 

But such concepts are not helpful, because it is the way whole patterns of stimuli affect 

an organism that is of interest, and it is only through studying these patterns on a scale 

congruent to the organism that we can understand the meaning of such patterns to the 

organism. 

The third approach is the one followed by ecologists in their efforts to map the ecologi

cal niches in which organisms find themselves. This is the approach followed here. We 

begin with the ideas of ecological psychologists such as James Gibson (1966, 1979) and 

Claudia Carrello (1993) and argue that efforts to understand perception in terms of the 

concepts of physics have failed. The assumption that there is a single objectively 

definable reality space hinders explanations of the facts of perception in both animals 

and humans. It is important to be clear here. I do not want to reject the existence of a 

physical reality that can be described in terms of the images and concepts that science 

has postulated. Mechanical visions of the world have been very useful, for example, in 

designing1umbo 1ets and keeping them up in the air. They are far less useful, I want to 

argue, in understanding the behaviour of organisms where subjective realities have an 
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enormous bearing on events. 

The explanatory :framework Gibson developed is what he calls a "realist theory" of: 

perception. He asserts that terrestrial objects and events, not mental representations of: 

them, are perceived. Perception is not something that happens 'in' animals, but in

volves a two-way interaction between the organism and environmental events. This 

seems very close to Maturana's autopoiesis and is also getting closer to the Whitehead 

position. 

We have already seen in Chapter 2 that organisms are essentially active and that they 

strive to maintain their customary level of: activation in interacting with their environ

ment. Too much or insufficient stimulation affects activation levels and with it the 

subjective comfort of: the organism. This line of: thinking independently supports and 

complements the Gibson approach that sees the environment as essentially active and 

affording an ever-changing kaleidoscope of: events. In this section we proceed to elabo

rate on this idea and describe how organisms perceive reality. 

According to Carello (1993, 123), ecological realism as a way of:understanding ecologi

cal phenomena rests on four assumptions: 

I. an organism (including humans) and its environment comprise an irreducible 
system. Environments are not something that have an objective reality outside 
the organisms that operate in them, 

2. perception cannot be understood independently of action. 'perception con
strains action by detecting the information by which activities are guided and 
action constrains perception by altering the animal-environment system and 
thereby the available information, 

3. events, not space and time are primary realities, and 
4. the general form of an animal-environment relationship Xgenerates optical (or 

accoustic etc) structure Y. Optical (or accoustic etc) structure Y. specijies ani
mal-environment relation X 

Events in this :framework are defined as "changes to the layout of surfaces, changes in 

the colour and texture of surfaces and changes in the existence of surfaces" (Gibson, 

1979,94). Surfaces in this :framework, and in particular, changes in them are what give 

rise to perception. Our family dog for example, who loves balls and will play with one 

for hours, will walk right past a ball if: it is not moving, but is almost uncontrollable 

when one is moving. 
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A central concept is the notion OD "affordance" which is defined as "a specific combina

tion a/properties of its substance and its su-,,Jace taken with reference to an animal" 

(Gibson, 1977, 67). He gives the example OD a rigid, relatively horizontal surface that is 

approximately knee height for an individual as 'sit-on-able'. Such a surface might also 

be 'stand-on-able' for a creature wishing to reach a height. The invariant combination 

OD substance to surface relative to a particular animal is the affordance. It might be 

conceptualised as "action-in-relation-to". Surfaces OD structures that are edible, climb

able, impassable etc are other examples. These are subjective realities that have mean

ing for the organisms concerned in ways that the objective reality described by physics 

does not. 

Evidence cited by Gibson and his followers is provided by his solution to a classic 

problem in early studies on perception and a growing body OD experimental work. The 

example given usually involves vision but a similar problem exists for other sense 

modalities. In essence the problem is this: how can an organism differentiate between 

an external stimulus that is moving towards that organism and a stationary stimulus 

where the organism is moving towards it. In the case OD vision, the retinal pattern is the 

same in both cases (figure 3.1). 

Figure 3.1 The retinal pattern is identical for an object when the observer moves to
wards the object as in A or when the object moves towards the observer as 
in B. (Adapted from Carello, 1993, 129) 

--------------------~----------//: ~-,~ -
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Organisms are able to solve this problem perfectly but a traditional spatio-temporal 

model OD reality fails to explain how. The traditional answer to this inconvenience 

involves proposing an intermediate cognitive process, for example, feedback from the 

muscles as to whether the organism is moving or not. Gibson argued that in his :frame

work no such intermediate mechanism is necessary. As illustrated below (figure 3.2), 

when an organism moves forward a pattern OD global expansion is generated at the point 

oD observation, ie reality is changing directly as a result OD movement. This is not the 

case when the organism is stationary. Carello (1993, pl~l) cites growing number OD 

experimental observations supporting this interpretation, (for houseflies as well as 

humans). I suspect that it is so for all organisms that have vision and other sense mo

dalities as well, but this is largely speculation. 

Figure 3.2 A. As an animal moves forward, light is structured as a "global optical 
expansion". An object in the field oDvision expands with increasing proxim
ity oD the animal. 
B. As an object approaches a stationary animal, the object covers part oDthe 
optical array ( an event) which is detected by the organism as a disturbance 
oDthe reality space oDthe organism. (Adapted :from Carello 1993, 130) 

B. 
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This discussion brings us back to the meaning of this THIS. In the :framework being 

developed here it simply refers to the affordance of one or other aspect of an organism's 

reality space. It is essentially activity based, a verb-like entity, not a noun. 

Nominalisation is a human skill that evolved much later. 

3.6. BIRD TERRITORIES 

Before considering territorial behavior in birds, it is necessary to look at the evidence as 

to whether birds are capable of mental processing at all. The mental abilities of birds is 

one of the most hotly debated areas in biology. Following is a list of the abilities that I 

have gleaned from Alexander Skutch's (1996) "The Minds of Birds". This work 

summarises his 60 year interest in birds, and seeks to show that birds' mental capacity 

has been grossly underestimated. He accepts, as I do, that making inferences from 

behaviour is at most a useful means of identifying hypotheses which can be tested in 

other ways. Such inferences do not constitute scientific proof of any sort. The list 

presented here follows a slightly different order than contained in Skutch, uses some 

different wording in places and adds some evidence from other sources. 

1. Capacity to recognise individuals. Human visual acuity is insufficient to dis
criminate between healthy individual birds, but virtually all bird species seem to 
be able to discriminate between their mates and offspring at great distances. 

2. Experience of emotion. This is deduced from the tenderness shown in courtship 
displays, the aggression in repelling rivals, the care of the young and their reac
tion to their partner or offspring being injured or killed. 

3. Prodigious memory and ability to learn. There are three sources of evidence for 
this: (1) food hoarding in birds, where nutcrackers, woodpeckers anddays can 
hide and later retrieve between 50 and 99 percent of the thousands of seeds put 
aside for winter, (2) the time young birds spend with their parents who appear 
to be teaching them flying skills, food finding, socialisation and navigation 
skills, and (3) human training that can teach birds to count (up to eight), re
member and produce sequences of symbols that have no genetic basis, and 
imitate human speech sounds with surprising accuracy. 

4. Capacity for considered choice. This is most striking in bird species where the 
female chooses its male partner. It offers the best explanation for the elaborate 
plumage and vocalisations of males. A similar choosiness seems to operate in 
the selection of nest sites, roosting and display sites and, in the case of bower 
birds, the aesthetic arrangement of the bower. 
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5. Intellectual functioning. Three different behaviours are cited to indicate intelli
gence: (1) the use ofitools by some species such as Darwin's finches that use 
cactus thorns to fish for grubs. Some species ofiraven similarly use stick tools to 
fish for grubs and break larger sticks into smaller lengths to suit, and some 
species ofivulture use stones to break ostrich eggs; (2) deception behaviours, for 
example, feigning injury to distract predators, and (3) birds that are able to pull 
up food dangling on pieces ofi string. 

6. Social behavior. Flock behaviour involving cooperation in rearing young re
quires communication skills and a seeming ability to roster baby feeding and 
take responsibility. 

Note that I have not posited any language skills, nor conscious awareness at this stage. 

As we will see, at least some ofithe above behaviours can be described in terms ofithe 

subjective metalanguage we have been drawing on: 

At a basic level, the capacity to recognise individuals and distinguish between them 

provides evidence that birds have the concept ofiYOU and KNOW in their repertoire. 

I KNOW/DON'T KNOW YOU 

This also links with the emotional state: 

I FEEL GOOD/BAD ABOUT YOU. 

The main mechanism for learning in birds is via imitation that introduces the element 

DO. Imitation involves a matching ofi behaviours between two organisms, one proficient 

in the behavior and one less so: 

IDOX 

BECAUSE YOU DO X 

This is written from the learner's point ofiview. It is not clear to me that birds doing the 

raising ofi young are doing anything other than responding to their genetic programming. 

In doing what their genes tell them to do they are nevertheless confronting novel situa

tions which require them to make dudgements and exercise chofoes that the young might 

imitate. How this internal frame ofireference operates in making suchdudgements is 

unknown. This is similar to the choosiness involved in mate selection by females, 

though here the criteria are clearer: the brightest and boldest seems to win- to a point. 
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There will undoubtedly be a point where any additional brightness or boldness will be a 

liability. For some bird species, e.g. weaver and bower birds, their artistic ability seems 

to play a role. 

The idea ofi imitation is related to that ofi pointing. We have already seen that the scien

tific method is essentially a pointing mechanism. Birds are preeminent pointers. The 

chick watches its mother pecking and scratching and does likewise. 

I am unable to suggest a way that the behaviours proposed as supporting intellectual 

:functioning in fact do so. One bird may have chanced upon the trick and taught the 

others through imitation. Ifi it can be shown empirically that birds can solve problems 

like those referred to by Skutch (1996) without having seen others solve the problem 

first, then there is a strong case for positing an ability to plan ahead. This necessarily 

involves an ability to conceptualise a reality that is not present at the time. We will 

consider this development later in the case ofi some mammals, but at the moment I am 

not aware ofi any evidence that establishes that birds have a capacity to imagine. Simi

larly, the feigning injury response in ducks is an uncertain indicator for imagining. I 

have often unexpectedly come across ducks with ducklings in the wild and witnessed 

the dramatic posturing ofi an anxious parent. Such scenes leave one in no doubt that 

the duck is seeking to lead you away from its ducklings: it heads away from them, and ifi 

you fail to follow, it greatly exaggerates its injured behavior. As you start to follow, it 

adjusts its level ofiits activity and speed to keep you at a safe distance from itselfi It 

keeps going until it ~udges that you are a safe distance from its ducklings. But the 

pattern is regular and species specific so that one cannot rule out a genetic basis for this 

behavior. We return to this in the Chapter 4. 

Finally, there is the obvious communication involved in cooperative behavior among 

social birds. In Australia, two species ofihighly social birds, choughs (Corcorax 

melanoramphus) and apostle birds (Struthidea ciner~ both form well defined social 

groups. All birds in these groups assist in the building ofithe nest, brooding eggs, 

feeding young and removing droppings. This could be a special case ofi learning 

through imitation, but how they decide who does what and when is a mystery. Other 

Australian species show varying degrees oficooperative behavior: bluewrens (Malurus 

cyaneus) and possibly other wrens of the maluridae family have more than two birds 

attend the nest, and so do the kookaburras (Daleco gi,gas). 

Communications can also be between different species. A recent example witnessed by 

colleagues at a favourite outdoor lunch area involved two magpies having a serious 
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dispute. Each was extremely aggressive towards the other and attacked again and 

again. Tuey seemed to be evenly matched and equally determined not to give in. Tue 

fighting lasted 3-4 minutes and the birds showed no sign 0£ wanting to stop. Watching 

the whole performance was a chough that sat on a branch a few metres away. After the 

3-4 minutes the chough flew to the ground and physically placed itsel£between the two 

fighting magpies. It turned to one and then the other chasing each o£them away and 

thereby stopping the fight. It is not possible, on the basis o£this single incident to intuit 

what might be the subjective states o£the birds concerned, but intentionality, including 

a high degree 0£ determination was present in all three birds. 

We turn now to the concept o£territory. There is a vast literature on bird territories but 

there is no agreement on the definition 0£ territory. In his introduction in his classic, 

Territory in Bird Life, Elliot Howard begins with a caution. 

"There cannot be territory without boundaries of some description; there 
cannot well be boundaries without disputes arising as to those boundaries; 
nor, one would imagine, can there be disputes without consciousness as a 
factor entering into the situation and so on, until by a simple process we 
conceive of a state in bird life that is analogous to that which we know to be 
customary amongst ourselves .... Let it be clearly understood that securing 
a territory is used to denote aprocess, or ratherpart of a process, which, in 
order to insure success to the individual to the attainment of reproduction, 
has been gradually evolved to meet the exigencies of diverse circumstances. 
Regarded thus we avoid the risk of conceiving the act of securing a territory 
as a detached event in the life of a bird, and avoid, I hope the risk of a 
conception based upon the meaning of a word when used to describe human 
as opposed to animal procedure." (1920, p33) 

With this caveat in mind, we will avoid the danger Howard is warning us about by 

working up from the bottom through the evolutionary time to a point where motile 

organisms found it advantageous to locate themselves in an area that might be desig

nated as "home" for the organism. Spiders in the middle o£their web, song birds sitting 

on their favourite perch, fish hiding under a log, crabs in their burrow are all examples 

0£ an attachment to place that must have developed rather early in biohistorical terms. 

Logically, it must have come after the time that motile organisms evolved an ability to 

stop. It must also have come at a time when some perception was possible and a choice 

was open between HERE and NOT HERE. !£the organism felt good HERE then this 

was the place it made its home. Note that it is not necessary to posit "HOME" as a 

prime because it can be defined in terms o£HERE, FEEL and GOOD. Evidence for this 

is that an organism has never been seen to select its home without having been there 
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and tried it out first. The business of finding home sites (habitat selection) is a complex 

process that involves organisms in testing out one site after another. Wihen it finally 

selects one, the observer is left wondering what the criteria might have been and 

whether these were ~udgements about its environment or whether it was simply re

sponding to its genetic programming or a combination of both. Perhaps we will never 

know the mind of an other organism to that extent, but what we can say with some 

certitude is that in choosing a home site, organisms are exercising a clear ~udgement 

that will impact on their survival if their ~udgement is wrong. 

Note that we are describing the environment in purely subjective terms. This approach 

is very different to more traditional approaches where environments are seen as an 

objective reality. We do not have the tools to map an organism's internal view of reality 

in physical terms. And, as pointed out previously, following Dennett (1998), even if 

we could label every photon striking an organism's perceptual mechanism and trace 

every electron and molecule that was involved in the choice being made to find a home, 

it would not be very interesting. I would add that it is almost certain that we could not 

deduce what the organism was doing from the behavior of those molecules and sub

atomic particles. 

We now return to the concept of activation that we introduced in Chapter 2 and the 

postulated tendency of an organism to maintain its preferred level of activation. We 

saw that deviation from the preferred level of activation caused the organism to FEEL 

BAD and strive to maintain its activation level. We have also seen that activation is 

closely tied to a subjective perception of metabolic state that, in turn, involves subjec

tive ~udgements of available energy and effort required. We can now define territory 

from the organism's point of view in terms of (1) the location of its home and (2) the 

energy (in terms of food supply) in defending it. Predictions based on this model 

would be that the size (in objective terms) would vary between individuals on the basis 

of the available food. The better the food supply, the smaller the territory (in the case of 

birds that have them). Territory could be defined in terms of the proximity (in any 

direction) a bird of the same species to approach its home base before attempting to 

drive it away. 

3.7. CONCLUSION 

In this Chapter I have argued that context is as important a determinant in predicting an 

organism's behavior as its genetic predisposition and its learned experience. Context in 
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the sense used here only has meaning in terms of the way the organism subjectively 

perceives its external reality. This is its reality _space, and its perception of events in its 

reality space provide the opportunities available to the organism and is the basis on 

which an organism makes decisions. 

Additional sense modalities increase opportunities ( ecological niches) for diversity. 

Wihile learning reduces options for choices, it enhances survival chances by opening up 

new opportunities and thus avoiding risk. 

We have also seen, from the point of view of many organisms, that the environment is 

simply a collection of events, and, although this needs empirical confirmation, it was 

argued that an organism's subjective perception of its level of activation is the best 

predictor of territorial extent. 



CHAPTER4 
IMAGINATION AND CONSCIOUNESS 

"Animals studied by Americans rush about frantically, with an incredible 
display of hustle andpep, and at last achieve the desired result by 
chance. Animals observed by Germans sit still and think, and at last 
evolve the solution out of their inner consciousness" 

Bertrand Russell 

4.1. INTRODUCTION 

113 

In Chapter 2 we looked at the early evolution of mind and in Chapter 3 the contexts in 

which organisms experienced reality. This Chapter considers the evolution of higher 

levels of mental functioning: the rise of imagination and consciousness. 

4.2. PSYCHOLOGICAL CONSTRUCTS 

Before proceeding to look at these difficult concepts we need to deal with the vexed 

question of the meaning and utility of psychological constructs. These include such 

abstractions as intelligence, introversion, affiliation, and more generally, the host of 

personality traits, attitudes and values. Psychologists have been trying to measure these 

by asking people to solve problems and answer questions about themselves, their beliefs 

and their worldview, usually by using paper and pencil instruments or various interview 

techniques. Western culture in general, and the biological literature in particular, 

categorises animals on the basis of their intelligence and other psychological traits such 

as aggressiveness, docility, trainability and so on. It is therefore important to ask what 

underlies such constructs, and most importantly, whether such constructs are useful in a 

decision-making context. 

By and large psychological constructs are defined in terms of what their testing 

processes purport to measure. In other words, intelligence is what the various 

instruments designed to measure intelligence say it is. So it is for anxiety, introversion . 

and so on. This is because, unlike other forms of measurement, there is no agreed 

standard on which these types of measurements can be based. They are self

referencing constructs measured in terms of statistical tendencies across large 

populations. This is not the place to go into the very sophisticated methodologies 

developed to design psychological tests and the vast literature concerned with the 

reliability and validity of such methods, but it is necessary to point out that these 
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constructs differ significantly from other entities dealt with by science. For example, 

electrons, chairs, kidneys, and weevils, are entities in a way that anxiety, shame and 

maturity are not. Physical entities can be broken down into component parts and can be 

fitted into a context. Psychological constructs are unidimensional. They are culturally 

specific, have no parts and no clear reference outside-themselves. Nor do they have a 

contextual function. 

It might be argued that psychological constructs have more in common with other 

abstract (i.e. non-existent) entities such as energy, momentum and electricity, but this is 

not the case. These latter entities are properties ofiphysical matter. Wihile abstractions, 

they are measurable and predictable: not so with psychological constructs. They are not 

anchored to any measurable physical properties and are merely abstractions about 

minds generated by minds. There are three fundamental problems with trait 

approaches. They are: 

1. poor predictors 

2. selfi-justifying 

3 .culturally specific 

First, prediction: it is possible to argue that an organism S is more anxious than 

organism S' in a context [X - Y] on the basis ofiperformance measures, but we cannot 

generalise from this to assert that S is typically more anxious than S'. For example, 

many people are anxious about speaking in public, and go to great lengths to avoid such 

situations. But at a football match they might be the most vocal in the crowd. By way 

ofi contrast, a well-educated person might have no fear ofi speaking in public but be 

extremely anxious about going to a football match in case they look foolish by 

indulging in such a 'common' pastime. Some uneducated people are extremely 

anxious about going to restaurants where their lack ofiexperience with menus might be 

shown up, while educated white people might be very anxious ifi asked to walk through 

a black neighborhood. In other words it is not possible to predict from a measure o:fi 

anxiety ( or intelligence, or extraversion etc.) whether the person will be true to the 

measure or not in all contexts. Psychological constructs are situationally bound. The 

measures that seek to capture them are not. 

Worse than being poor predictors in any objective sense, psychological constructs tend 

to have a tendency to be selfi-justifying. Ifi someone believes that they are intelligent, 

anxious or extrovert, they will act out this belie£ and reinforce the trait. Likewise, 
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others who see them in this way will tend to reinforce the perceptions. As is now well 

known, this was one ofithe disastrous outcomes ofithe 11-plus examination system in 

the UK. Children who did poorly on these exams were branded for life and many were 

to feel stigmatised and under perform as a result. Some ofithose who did well never 

looked back, but many had expectations well above their ability and spent their lives 

disappointed. The year 12 examination ordeal we impose on our young people (usually 

around the age ofi 17-18) has similar associated dangers, but because the students are 

older and more selfi-aware at the time ofi facing this rite ofi passage, they may not be as 

permanently affected as younger students. It is an interesting fact that all cultures seem 

to have institutional arrangements for initiating the young into adulthood, whether it be 

the right to hunt, vote, marry or go to university. Because initiation rights are universal, 

they possibly offer some evolutionary advantage, but what this might be is an open 

question. 

A third feature ofipsychological constructs that needs to be borne in mind is that they 

are culturally specific (we define culture later in this Chapter). They cannot be 

generalised across all human cultures. Because their measurement involves paper and 

pencil tests, the questions and situations are necessarily couched in cultural terms. 

Typically, Aboriginal Australians do poorly on intelligence tests designed and 

standardised on white American populations. I would love to see an intelligence test 

designed by Aboriginal Australians and standardised on Aboriginal people in their 

respective Aboriginal languages and then translated into English and given to the wider 

community. 

Whether one or other human race is more or less intelligent than another was once a 

highly controversial issue. The general consensus nowadays seems to be that such 

comparisons are meaningless. It is impossible to design a culture free test, but more 

importantly children ofi one culture raised in another from birth show the same range ofi 

intellectual functioning as children iri their adopted culture. In other words, there is no 

underlying genetic difference between human cultures and races predisposing people to 

different levels ofi intelligence. 

An observation that makes claims that one animal species is more or less intelligent 

than an other species is firstly highly anthropomorphic and should be seen as highly 

suspect, ifinot absurd. Different species with extraordinarily different sense modalities 

and reaction times cannot be meaningfully compared. The visual acuity ofibirds, as we 

have seen, far exceeds that ofi humans, and the response times ofi many animals are 



CHAPTER 4: IMAGINATION AND CONSCIOUSNESS 116 

extraordinarily different ( compare a sloth to a squirrel, for example) does this imply 

greater or lesser intelligence? Early intelligence tests (for example the Stanford-Binet) 

included physical reaction times. As we have argued in Chapter 2 in regard to needs, 

drives and motives, the view taken here is that these constructs are not very useful in 

seeking to understand animal behavior and can even be dangerous. We therefore 

entirely avoid such comparisons in this thesis. 

Despite these limitations, I do not want to reject the enormous amount of excellent 

work that has been done in over a 100 years of psycho-measurement. What this work 

demonstrates beautifully is that it is not sufficient to focus on the individual in isolation 

if you want to understand and predict behaviour. As I argued in previous Chapters, it is 

necessary to see the individual in context. With these caveats we can now look at other 

aspects of mental functioning. 

4.3. SOCIAL AND CULTURAL STEREOTYPES 

The severe limitations of psycho-measurement techniques at the personal or micro

social level outlined in section 4.2 above, also applies to social and cultural stereotypes 

at the macro-social level. Stereotypes and other measured social tendencies are also 

self-referencing constructs. They are the subject of endless fascination and humour and 

are popularly proffered as explanations of behavior, although it is well known that they 

are virtually useless as predictors. They drive many political processes. Attitude and 

opinion surveys, focus groups and social trend analysis are big business and beloved of 

politicians and marketers. It goes well beyond our purpose here to survey the range of 

techniques and evaluate them individually, but it should be noted that as a class of 

techniques they are poor predictors of behavior, and arguably, because of their tendency 

to b~ self-reinforcing, they can be very destructive, particularly for minority groups in 

majority rule situations. Although stereotype recognition can have some uses, the 

analysis of subjective meaning is potentially a better route to understanding behavioural 

choices than the crude instrument of stereotype measurement. 

4.4. INTERNALISED PERCEPTION 

Just as we considered perception in the widest possible way as referring cumulatively to 

the perceptual modalities of an organism, internalised perception is the capacity to 

form the same type of experience generated by the sense modalities without any 
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external stimuli actually being present. Defined in this way it resembles the first stage 

of mental imagery Piaget (1963) proposed in his studies on the development of mental 

images in children. Piaget, however was, referring to visual images only. In the sense 

used here, images might be visual, olfactory or involve op:ier sense modalities or 

combinations of modalities of which we, as humans, have no experience. They might 

occur involuntary while asleep (as dreams) or awake (as fantasies or daydreams) or at 

will. 

In this thesis the terms imagining and imagination are not limited to the visual domain 

(which is highly developed in humans);but also includes cognitive and kinesthetic 

components as well. To illustrate, I can imagine raising my arm without "seeing it" in 

my mind's eye and without actually doing it. ECG responses show similar patterns of 

brain activity as though I were actually raising my arm. After repeated attempts, the 

level of brain activity seems to reduce, but my experience of raising my arm is ~ust as 

vivid as the first time, when all that brain activity was in progress. Somehow I formed 

a cognitive element (gestalt) which involved a lot less brain activity. A similar result is 

obtained in finger tapping experiments. Subjects are asked to tap their fingers in a 

certain sequence. Both the electrical impulses resulting from the motor activity of the 

fingers and the associated cerebral activity are recorded. ~s the subject tries to master 

the sequence, an enormous amount of brain activity is involved in several parts of the 

cortex and possibly elsewhere. As the pattern becomes established, it is performed 

more accurately and smoothly at the level of the fingers. It also involves reduced and 

more localised brain activity. No doubt those trained in a European tradition would 

argue that a "finger tapping" gestalt has been formed, and an "imagined arm raising" 

gestalt in the previous example. 

In addition~ the human capacity of thinking in words: imaginary conversations are also 

included. 

Imagination then inv~lves not ~ust images, but also the interplay between motor and 

cognitive elements, without any overt action taking place. This definition coincides 

with Piaget's second stage in the acquisition of imagination in children: the ability to 

produce "kinesthetic configurations". His third stage, which involves a capacity for 

"anticipatory images" will be referred to later in the context of consciousness and 

creativity. 

I have underlined "overt action" in the paragraph above because there is plenty of 
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activity associated with imagination. Examples include rapid eye movement (REM) 

when sleeping, increased/decreased heart rate and other signs of emotional activity such 

as GSR changes and ECG patterns. Again, as pointed out previously, our focus is not 

on the physiological processes themselves but the subjective experience or meaning of 

them for the organism itself. It is with this in mind and the semantic elements posited 

in previous chapters that we look for evidence as to whether animals can imagine. 

4.5. CAN ANIMALS IMAGINE? 

The objective evidence is scant and while the subjective evidence is stronger it needs 

more work. First the objective evidence. This draws on two streams ofresearch: (1) 

inferences from animal studies and (2) developmental studies in the acquisition of 

imagination in children and higher primates. Before looking at these three points need 

to be made. 

First, the alternative assertion, that, on the basis of the available objective evidence, 

animals cannot imagine is unreasonable. It would force the conclusion that the gap 

between humans and animals was so great that an evolutionary explanation for 

intellectual functioning is unlikely. Ifwe accept the idea that humans evolved, we need 

to explain the evolution of mind, and in particular, language and consciousness, in 

terms of previous evolutionary stages. A failure to explain how these capacities 

evolved will be interpreted as supporting the special status of a human-centred or even a 

creationist view. 

Second, those who insist that reality models can only comprise what is measurable in 

quantitative terms are ignoring a most important predictor of behavior. As many field 

biologists have noted, animals spend a great deal of time enjoying themselves. I might 

add, linguists and anthropologists doing field-work make the same observation of 

people living in small communities. I can speak from first hand experience when 

working with people in Papua New Guinea and Australian Aboriginal communities. 

These people spend much more time smiling and laughing and talking amongst 

themselves than people in developed countries. Compare the expressions on the faces 

of people in Suva, Suriname or Senegal with Western people as they rush to catch 

planes or drive their cars or work on the ~ob. Not a smile to be seen. (We will offer an 

explanation for this later). While many scientists are reluctant to apply terms like 

"enjoyment" to animal behavior, the positing some notational device to reflect a 
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subjective state such as I FEEL GOOD or THIS IS GOOD, when supported by direct 

empirical evidence, is unavoidable ifi we are to explain animal behavior in non

anthropocentric terms. 

Third, there are fence sitters: agnostics who argue that the~ury is still out and want to 

keep an open mind as to whether animals can imagine or not ( or have feelings, or 

awareness ofi likely future events). 

4.5.1 Inferences from Animal studies. 

The strongest evidence for the existence ofi imagination in animals comes from social 

animals that play. Play is qualitatively different to practicing. Young birds for example 

when they appear to be exercising and strengthening their wings before leaving the nest 

are practicing. Play is also qualitatively different from deceit, for example when 

animals make threats or feign injury. Both these could be hard wired, and in the 

metalanguage that is being developed here, threat behaviour could simply mean: 

YOU CAN DO SOMETHING BAD TO ME 
I WANT YOU TO KNOW THAT I CAN DO SOMETHING BAD TO YOU 

THEREFORE I DO THIS 

And feigning injury might mean: 

YOUCANDOSOMETHINGBADTOME 
I CANNOT DO SOMETHING BAD TO YOU 

THEREFORE I DO THIS 

Play is a much more complex activity, and its imaginative nature becomes ~learest 

when two animals ( or children) play together. But first we need to consider 

anticipatory behavior and playing alone. 

Anticipatory behavior occurs frequently in animals. Thus when playing with the family 

dog and I pretend to throw a ball in a certain direction, the dog will start running in the 

direction indicated by my arm at the start ofithe throw, and be several meters away by 

the time the ball leaves my hand. The dog knows from bitter experience that the ball 

does not always go in the direction suggested at the start ofithe throw, and he constantly 

tries to anticipate where the ball will go. He watches the ball intently. Ifil move 

slightly to the left before throwing the ball he changes his position to be better able to 

. respond quickly and so on. 

When a social animal is eating and sees another ofi the group coming towards it, some 
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animals anticipate a problem and will begin eating faster, and in some cases, animals 

will sneak away with the food, before the interloper has a chance to get it and so on. 

Even social insects show evidence ofi anticipatory behavior: bees for example. A food 

source is placed near the hive. One or two bees find it, communicate its location to the 

others who then spend a day feeding at this site. Overnight the food source is moved a 

certain distance further away and the next day the bees fly to the spot where they 

remembered the food to be. Not finding it there they go into exploratory mode. As 

soon as one or more ofi the bees finds the new location, it is communicated to the 

others, and they spend the day feeding at the new site. Over night the food source is 

moved again and the bees go to the same spot where the food was the previous day, 

and, again, not finding find it at first, they go into search mode and find the new 

location a little later. This pattern is repeated a number ofi times, and the bees quickly 

learn to anticipate that the food source will not be where it was yesterday but some 

distance away. This can easily be demonstrated by NOT moving the food and the bees 

will go to the area where they predicted the food would be. 

What is being learned in studies such as these is that the bees remember not just a 

location or "mental map", but a more abstract principle. There are many studies that 

show that bumble bees remember the individual flowers (as do humming birds) they 

have visited and this is taken as evidence ofi"mental mapping". It occurs in very many 

animals including, remarkably squirrels and woodpeckers that sequester thousands ofi 

acorns each year and can find them again, sometimes years later. But anticipatory 

behavior is more difficult to explain, for it involves a degree ofi predictability. The 

animal is not responding to events in the past, but to an event that has not yet happened. 

Its behavior is governed, by something that does not yet exist, and this implies that there 

is something in the mind ofi the animal that is generated by the animal itselfi and cannot 

be a simple, direct response to its environment. 

Solitary play is very common and not limited to juveniles. Consider for example a cat 

playing with a mouse or a parrot swinging from branches or a mouse running in a 

wheel. Many species, often regardless ofi age, appear to engage in such behaviour, but 

whether it is evidence ofi imagination is less clear. The cat with a mouse is clearly 

holding back in biting the mouse so as not to kill it, and it is clearly pawing the mouse 

to encourage it to run. This suggests purpose: the cat has an image ofithe mouse 

running and it wants the mouse to act in accordance with this image. Cats only seem to 

engage in this behaviour when they are confident that they can catch the mouse again. 

When a cat has caught a relatively large animal, for example a medium sized bird or a 
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rat, the cat seems far less inclined to play with it. This may be because the cat has had 

to kill the animal in order to subdue it, so that playing is no longer an option. Or it may 

be as a result of the capacity of a larger animal to injure the cat. Large rats and parrots 

can inflict painful bites so the cat avoids injury by not playing with it. 

It might thus be argued that solitary play offers evidence of a mental state which 

differentiates between real actions and pretend actions, i.e. it suggests the existence of 

kinesthetic or motor imaging in those animals that engage in such play. However, this 

is not necessarily so, for example in terms of our metalanguage solitary play behaviour 

might be denoted by: 

IDOX 

X FEELS GOOD 

IDOX 

In other words, it is simple repetition of an action because it is pleasurable and does not 

indicate two distinct imagined realities. 

Stronger evidence comes from animal behaviour where parents discipline their off

spring. For example, a dog might give a straying puppy a bite to restrain it. Similarly, 

when weaning, some birds will show restrained or feigned aggression to their young 

when they are ready to fend for themselves. Such evidence does not constitute proof of 

a capacity to conceptualise a different reality than solitary play, but it is more difficult 

to dismiss because there is no obvious pleasure principle involved. 

The strongest evidence of a capacity for animals to imagine comes from animals 

playing together. The epistemology of this type of play is very complex and has been the 

subject of considerable philosophical discussion. Bateson (1973) in his "Steps to an 

Ecology of Mind" draws on the work of Whitehead, Russel, Wittgenstien, Catnap, 

Whorf and others to consider the meaning of play and the philosophical paradoxes 

involved in play behaviour. For example, when two dog~ are "playing" and one gives 

the other a playful nip, it is communicating something iike "I can bite hard, but I like 

you, so I don't mean what I signify by biting". But as "nipping" is really biting it is also 

signifying something that does not exist. 

Such paradoxes can be resolved however, if one posits two distinct realities operating 

within an organism: a play reality and a real-world reality (both of course are 

subjective). Examples of this interactive play can be seen amongst primates, and, I 
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suspect most social mammals. I have personally witnessed it among puppies, kittens, 

calves, lambs and kids, young elephants and seals, and watched with amazement a 

sequence in one ofi David Attenborough 's Life ofi Birds series where young social birds 

engaged in behavior that was highly reminiscent ofi young mammals. Also, on several 

occasions I watched two young magpies at play in our front garden. They were most 

likely siblings and both parents were feeding nearby. One ofithe young magpies would 

roll over on its back with its feet pointing upwards in the direction ofi its sibling. The 

sibling would tend to ignore this, either feeding and even ~ing away, but then 

suddenly, it would leap, feet first, towards the upside down one. Their feet would grasp 

each other and, wrestling each other, they would roll over several times on the ground, 

then pick themselves up, shake the dust from their feathers. Then one ofi the two would 

lie down, feet uppermost and the sequence would begin again. I have not seen 

interactive play among reptiles or social insects. 

Other evidence that animals might have imagination comes from observing them while 

asleep. I know ofino studies looking for evidence whether dogs dream, but ifil watch 

our family dog while asleep, one can detect REM and watch him twitch and startle and 

stretch and relax in the same way as my sleeping children. Is he dreaming? 

Over the years I have :frequently been required to slaughter animals for food and I have 

also delivered animals to abattoirs for the same purpose. The difference between 

species in their awareness ofi what is going on is marked. I doubt very much ifi sheep or 

cattle "know" what is in store for them, but pigs certainly do and I suspect so do some 

species ofigoat. I doubt that a chook 'knows' what is about to happen when confronted 

with' an axe, but it is much more likely that ducks do. These are highly subjective 

impressions on my part, but I have asked farmers and others concerned with animal 

husbandry and they concur with these general observations. Some go further and claim 

to be able to differentiate between the level ofi awareness ofi individual animals. For 

example, some animals are better able to anticipate what is required when being yarded 

or handled than others. Awareness ofiwhat is likely to happen or what is required in 

novel situations is evidence ofi imagination in the sense used in this study. It does not 

imply consciousness ofi course. As we will see, consciousness requires the interaction ofi 

two internalised realities interacting with each other 
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4.5.2 The Development of Imagination in Children 

There are dozens of posited stages in child development each with a multitude of 

passionate supporters and a dearth of empirical evidence or criteria enabling one to 

judge which is better than another. Perhaps the best known are the stages proposed by 

Freud. His great and lasting contribution to psychology was not so much the particular 

constructs he proposed ( ego, id, super-ego etc) nor his psychological defense 

mechanisms (repression, denial, sublimation etc), but the fact that environmental 

factors and upbringing can in;fluence the end result. Before Freud's work there was a 

widespread belief that a child's future was almost entirely determined by the social 

class of its parents. There was not much that one could do about that. But Freud made 

people wonder about parenting styles and the result in the West has been a flood of 

books, theories and fashions on child development and parenting skills. 

Here is one framework: the eight stages of development proposed by Erikson (1970): 

STAGE 
1. oral sensory 
2. muscular-anal 
3. locomotion-genital 
4. latency 
5. puberty and adolescence 
6. young adulthood 
7. adulthood 
8. maturity 

ASSOCIATED DEVELOPIVIENT 
basic trust v basic mistrust 
autonomy v shame and doubt 
initiative v guilt · 
industry v role co~fusion 
identity v role confusion 
intimacy v isolation 
generality v stagnation 
ego integrity v despair 

These stages are developmental and cumulative (i.e. the preceding stage continues to 

operate when the next is reached). They provide a frame-work that offers guidance for 

clinicians who use it to assess the stage of development a child has reached. But it does 

not explain anything. And what do such words as trust, guilt, shame and despair really 

mean? As English words they have some meaning in that language, but they are not 

universal in the way that noses, kidneys and fear is. And can you assess the level of 

trust needed for normal functioning? These questions cannot be answered unless there 

is some way of coming to grips with the meanings of such subjective concepts. Trust 

then might be defined as: 

I WANT XTO HAPPEN 

I KNOW YOU CAN DO IT 

I FEEL GOOD THAT YOU CAN DO IT 

I WILL NOT DO IT IF YOU THINK YOU CAN 
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One set of proposed stages that seem to have the most appropriate for the framework 

developed here are the stages in cognitive development proposed by Jean Piaget. The 

most important of these are the transition from the "pre-operational" stage to the 

"concrete operational" stage (around the age of 5-7) and to the ability to think in terms 

of higher level abstractions at the "propositional or formal operations stage" ( at around 

age 11-13 ). These stages when first proposed by Piaget were supported by hundreds of 

elegant experiments, and according to more modern psychologists such as Jerome 

Kagan (1999), are still used to underpin a great deal of current psychological research. 

Of particular relevance is Piaget's focus on universal relationships such as SAME, 

MORE or LESS as they develop in children. Piaget's claim of the universality of such 

concepts gives nice support to Wierbicka's semantic primes. 

4.6. THE MEANING OF "TIDS" 

Bateson (1973) described the internalisation ofreality in this way: 

" .... there are in the mind no objects of events- no pigs, no coconut palms 
and no mothers. The mind contains only transforms, precepts and images 
etc and rulesifor making these transforms, precepts etc. In whatiform these 
rules exist we do not know, but presumably they are embodied in the very 
machinery which creates the transforms. " 

I have defined imagining as the subjective experience of past perceptions. We have seen 

that perception in very simple organisms involves a direct experience of reality and 

have argued that at some stage in the evolutionary process, organisms evolved an ability 

to experience events indirectly and that this necessarily involved them in interpreting 

reality from the indirect signs. As we saw in Chapter 2, the earliest evidence of 

interpretation of signs (i.e. making use of meaning) may have occured with single 

celled organisms 

To understand how organisms interpret the meaning of such indirect signals we need to 

consider perception in more detail. As we have argued in earlier Chapters, perception 

is a dynamic process. We select information from the environment to make sense of the 

world and impose patterns on it to make it more predictable. A great deal of work has 

been done on the physical inputs - the relatively passive processing of incoming stimuli, 

particularly in the areas of colour vision, visual acuity, auditory filters and sensory 

thresholds. This data-driven input must be further interpreted through a ''top-down" 
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process that is guided by innate and learned processes. As observed previously, the 

lack of any generally agreed "top" framework has bedeviled progress in understanding 

the workings of mind. 

The meaning of what we call things or objects in ordinary parlance for a perceiving 

organism is an enormously complex question. Linguists classify words that refer to 

them as nouns, and I have posited the internalised representation of objects by the 

semantic element THIS. It is much easier to conceptualise how an animal might 

understand actions, because movement is closely related to the organism's physiology. I 

have used the device of describing the meaning of such actions as DO THIS, or DO X 

where X refers to the activity that an organism engages in for movement - walking, 

engulphing, eating, swimming etc. 

We have argued in Chapter 3 that animals experience reality in affordance terms: SIT

ON-ABLES, EDIBLES, HIDE-UNDER-ABLES etc terms that closely mirror the 

actions. At some stage, such action-based entities, became further abstracted into what 

we call "objects" (the words for which are classed linguistically as nouns). There is 

powerful neurological evidence of the fundamental difference between action concepts 

(verbs) and nominals (nouns). Brain damaged patients, for example who may lose the 

ability to give a name to an object by sight, might do so by touch ( direct versus indirect 

experience ofreality) and recognise verbs where they are unable to recognise nouns and 

so on. It is quite likely that as nominalisation involves a higher level of abstraction, 

animals may only see reality in affordance terms, with perhaps the exception of 

significant others of the same species. Humans may be seen in this way as well by 

domesticated animals. If this interpretation is correct it would explain the observed 

differences between the psycho-neural processing of nouns and verbs and the links 

between verbs and sensory experience. 

Considerable work is being done on concept or category formation in animals (for 

example, Pearce, quoted in Page, 1999,68). Typically these involve presenting animals 

with pictures, including some, say of trees, and rewarding the animal with food when 

they peck (in the case of pigeons) at the tree, but receive no food when they peck at 

pictures in which there are no trees. Pigeons soon learn to differentiate between trees 

and non-trees when trained in this way. Experimenters then vary the shape of the 

trees, including even presenting bare trunks and branches and even leaves. Wihen 

pigeons peck at representations of bits of trees, their response is offered as evidence of 

the development of some sort of concept of tree. 
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This interpretation can be countered however by arguing that pigeons, that have high 

visual acuity, remember features such as general shape and colour of tree and tree parts, 

without having a general concept of tree. From the pigeon's point of view, one type of 

picture is PECKABLE and the others are not. Identifying features that make a picture 

PECKABLE is a complex questions that needs to be addressed, not in terms of the 

human concept of tree, but the pigeon's own frame of reference and context. 

It goes well beyond the scope of this study to develop semantic lexicons for various 

animal species, but the possibility of applying the semantic metalanguage developed by 

W!ierzbicka offers exciting possibilites for ethology. 

My purpose in introducing the concept in this study is to further refine the key elements 

we will need to consider in the decision making :framework we are developing. We turn 

now to the question of consciousness. 

4.7. CONSCIOUSNESS 

Consciousness is defined as self awareness. Twentieth century science rejects totally the 

discredited concepts of the little man (homunculus) inside the head and ideas that 

external realities are somehow displayed on the screen inside (Edelman, 1992; 

Damasio, 1994). In this thesis, consciousness can be seen as the subjective experience 

of imagining. It follows that if animals can imagine they experience a degree of 

consciousness. Facility in manipulating images determines the extent of self-awareness. 

It is necessary to stress again that consciousness is a physical process that can be looked 

at objectively (from outside) as patterns of firing neurons or subjectively (from the 

inside) as the experience that we call conscious awareness. 

As pointed out earlier, if one were to accept mind as a non-physical reality, one 

immediately has the problem of explaining how non-physical ideas can trigger the 

physiological processes that control behavior and conversely, how physical stimuli can 

impact on "mind". In Chapter 1 we saw that some physicists like Paul Davies see this 

as a problem, but the difficulty is avoided if one assumes that 'mind' is simply physical 

in the first place. This argument applies to consciousness also. In this framework, 

consciousness is simply the subjective experience of certain, admittedly not well 

understood, physical processes. Capturing this subjectivity in an objective way is one 
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of the themes being developed here. 

Davies is not alone in seeing a problem in linking "mind" with its physical 

manifestations. E. 0. Wilson (1998, 115) sees this as one of the 

"deeper problems that must be resolved before the physical basis of mind 
can be said to be truly solved. " 
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He calls this the "hard problem" of subjective experience. Wilson wonders how the 

physical processes in the brain (what he referred to as the "easy problems") give rise to 

subjective feeling. He quotes philosopher David Chalmers who asked what does it 

mean when we experience: 

"the ineffable sound of a distant oboe, the agony of an intense pain, the 
sparkle of happiness or the meditative quality of a moment lost in thought?" 

These phenomena, Wilson wrote compose "the real mystery of the mincf'. 

This problem simply disappears however if we shift our focus of attention from being 

an external observer to a subjective perspective. The physical process that is recorded 

crudely by an ECG for example, is simply an objective perspective of a subjective ( and 

possibly sublime) experience. This accords with the central assumption in this thesis 

that all mental processes are physical. There is no need to invoke new forces to explain 

the subjective experience of any organism. Perhaps seals sun-baking on a rock, or cows 

chewing their cud or butterflies sipping nectar are experiencing happiness ~ust as 

intensely as any human being who does what s/he enjoys. 

We will look at the interplay between different imagined realities in Part 2 of the thesis 

in the context of elaborating the decision-making approach developed in that part. 

4.8. WHAT IS CULTURE? 

None of the ideas proposed in this study so far are new. The concept of activation, the 

origins of motility, the existence of genuine choice, the subjective nature of perception, 

learning and memory and the proposed semantic representation of meaning all have 

been the subject of detailed study in their own right. What is new is bringing these 

diverse research streams together. We now proceed to consider how the capacity for 

culture may have evolved. 
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First some definitions. Traditionally, when I eat, sleep or reason, I am acting as an 

individual and my behavior under these circumstances falls within the domain of 

psychology. But as Emile Durkheim has pointed over a century ago when I perform 

duties that are "external to myself': as a parent, worker or citizen, for example, I fall 

within the social domain. Now the language, and values and basic beliefs I bring to 

either situation might be defined as the cultural domain. As I have observed elsewhere 

(Schooneveldt, 1996) culture changes very slowly. Cultural change occurs mainly 

between generations as the young adopt new values and new idioms not always 

approved of by their elders. Social change, by contrast, is much more rapid, particularly 

in regard to the institutional and societal arrangements for making collective decisions, 

as we will see in Part 2. 

Boyden (1987) proposed four distinct periods of human cultural evolution: 

Phase 1: the hunter-gatherer phase which lasted from the earliest times to 
around 12,000 years (about 480 human generations) ago in the middle East. At 
this time there were about 5 million people on Earth, living in small groups on 
every continent except Antarctica. Many of the Pacific Islands and New 
Zealand were also uninhabited at this time. 

Phase 2: the early farming phase which began independently about 12,000 years 
ago in the Middle East (though somewhat earlier in the highlands of Papua New 
Guinea and later in the Americas and Asia). According to Diamond (1997) this 
development did not occur in Australia or parts of Africa because of a lack of 
animals and plants suitable for domestication. 

Phase 3: the early urban phase which began about 6000 years (240 generations) 
ago in Anatolia ( and somewhat later in the Americas). The combined effect of 
farming and urbanisation had increased the world's human population to about 
200 million at the time of Christ. 

Phase 4: the high energy phase which began about 200 years (8 generations) 
ago. It is still current and has increased the human population from about 1 
billion at the beginning of the 19th century, to 1.5 billion at the beginning of this 
century to over 6 billion now. 

In biological terms, the evolution of human cultural achievements has been short So 

short that no significant biological change may have occurred over this period, although 

there is evidence that indigenous peoples, when they abandon their traditional diets in 

favour of Western foods, show signs of maladaptation as evidenced by their poor health. 
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There are arguments to the effect that the evolutionary pressures driving biological 

adaptation in humans have been removed by culture. The built environment that 

maintains ambient temperatures, provides clean water, ample food and medical 

intervention (which allows individuals to reproduce who would previously have died or 

been infertile) all conspire to remove natural selection pressures. They do not remove 

cultural selection, where those who meet culturally determined standards o£beauty and 

body shape are more likely to produce more "high status" offspring. But as this group 

typically has less offspring than those at the lower end o£the socio-economic scale with 

far less opportunity, it is not clear how this will work out in Darwinian terms: A small 

number o£high status individuals with many opportunities V:s large numbers o£low 

status individuals with very few opportunities. 

Diamond ( 1991) argues that all racial differences can be explained in terms 0£ culturally 

determined preferences in mate selection. This may be so, but it does not address the 

enormous disparity in wealth and opportunity becoming increasingly apparent across 

the globe. 

While it is obvious that the capacity for culture is biologically determined, culture itsel£ 

is diffi.cult to define. Boyden (1994, 2) defines it as an abstract entity that is: 

' ... societys accumulated knowledge, understanding, assumptions, beliefs, 
values and technological know how. ' 

He sees culture as an important determinant o£what people actually do. But i£it is an 

abstract entity, (i.e. an entity o£mind) how can it influence behavior? By now it 

should come as no surprise that we argue that culture is not abstract. Consistent with 

the view developed here, we see culture as encoded in peoples' subjective reality 

spaces. It is internalised during early development and is extremely difficult, i£not 

impossible, to change later in life. As the Jesuits have recognised for centuries, "give 

me the child until the age of 7 and I will give you the man". People learning languages 

after this age cannot do so without a tell-tale accent, and lack the facility and intuitions 

o£the native speaker. Values laid down at this age are essentially with you for life (See 

for example, Cobb, 1977). 

Boyden argues that there is an evolutionary sequence that gave rise to humans and 

subsequently culture. This is illustrated in the figure below (where the arrow means 

gives rise to): 
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Biosphere ➔ Humans ➔ Culture 

But increasingly over the last 100,000 years the complex interplay between the 

biosphere and human culture that has greatly intensified in recent times as illustrated 

below ( where the two headed arrow means interact with: 

Biosphere r➔ Humans r➔ Culture 

I would argue that animal cultures have arisen in the same way and that the complexity 

of: cultural interactions between the diversity of: human and animal cultures is much 

more complex, particularly in the domestication of: animals where animal and human 

cultures become integrated. 

It is important to repeat that, in Boyden 's framework, culture is an abstract entity. 

Human's themselves, especially through their activities and artifacts are physical 

actualities (they exist in Routley's terminology) and they interact with the biosphere. 

By way of: contrast, the view developed in this thesis is that culture is not an abstract 

entity. It is a physical actuality encoded in the minds ofahe organisms concerned. It is 

the product of:development during infancy. It is not genetically programmed, although 

the capacity for culture is clearly genetic. The evidence for this is overwhelming. 

Whenever different populations ofahe same species of: organisms show different 

behaviours in similar situations, and such behaviours are passed onto the next 

generation through some sort of: learning process, sometimes referred to as 

socialisation, we see evidence of: culture. Again, neither the precise manner of: 

encoding nor its location within an organism are relevant to the argument. What is 

important is that culture is real as mind is real. Culture then, in the sense that it is used 

here, differs markedly from the way the term is used by other human ecologists. For 

example, Boyden uses the term culture only in a human context. Included in his use of: 

the term is 

"learned language, and the sum total of inherited beliefs, knowledge (in
cluding technical know-how) and values which constitute the shared basis 
of most societal behavior" (Boyden, 1998, 18). 

He distinguishes human culture from cultural artifacts as we do. Artifacts are real 

physical entities: the products of human activities. These include tools, buildings, 

machines, books and other written records, buildings and so on. In this thesis we also 

consider the artifacts produced by animals as cultural artifacts: nests, burrows, tracks, 
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hives, warrens, beaver dams and so on. These are products of animal cultures. While 

there is a genetic component in the manufacture of animal artifacts, decisions about 

their location, design and maintenance are governed by environmental factors and the 

result of choices by the animals concerned. 

The link between culture and artifact is complex. Artifacts only have meaning when 

there is a living organism that can understand their meaning. There are plenty of 

artifacts, including whole writing systems that no one understands, and we can only 

guess what their function might have been. With regard to humans, the evolution of 

increased mental processing is directly tied to a reduction in the genetic determinism. 

Whether this is true for other organisms is an empirical question that needs to be tested, 

but a cross-species study that compares the variability in design in termite nests and 

other animal artifacts with the intellectual functioning of their builders, might give 

further insights into the evolution of mind. 

A further way that this thesis differs from Boyden's position relates to his emphasis on 

human language. He is not alone in considering this as the most outstanding feature of 

human culture. However, the focus on language as an abstract system has completely 

divorced it from its biological underpinnings and misses the very important fact that 

aspects of language behaviour, including vocalisations are commonplace between 

organisms of the same species. Such communication systems are essential for 

organisms to recognise their own species and take collective decisions. Watching 

shoals of fish or flocks of birds swim in almost perfect unison illustrate this beautifully. 

In some species these go beyond gestures, visual displays and sounds, but also include 

the use of elaborate chemical "messages". For example Wilson's (1998,70) work with 

ants showed how they use pheromones singly, in combination, or in varying amounts, 

to: 

"say to other ants, in effect: danger; come quickly; or danger, disperse; or 
food, follow me; or there is a better nest site, follow me; or I am a nest 
mate, not an alien; or I am a larva; and so on through a repertoire often to 
twenty messages, with the number differing according to caste (such as 
soldier or minor worker) and species." 

It seems likely that in the case of ants the meaning of these pheromone signals are 

genetically programmed into the ants and that there may be little room for 

interpretation, but even here there is room for choice. I have placed tempting bits of 

food on the ant trail and watched the extraordinary differences between individual ants 
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in the way they approach the food. Some approach the object tentatively and behave 

cautiously. Others taste/sample the food and rush off in obviously excited states. To the 

extent that individual ant colonies adapt to different food sources, as the seasons 

progress at different rates some sort of cultural processes seem to be operating, even 

among ants. 

Cultural processes can reduce, augment and create new perceptions and open up new 

resources. Such new resources/opportunities may be the products of culture such as 

artifacts, walking tracks, nests of various sorts, hives, dams, buildings, cities and so on. 

These products are clearly physical entities produced by living organisms and used by 

them for various purposes. They have a limited life as they are subject to the same 

geophysical processes (such as weathering) as all non-living features of the planet. 

And, like many geological features, they provide opportunities for other organisms as 

either habitat or food. 

When culture is defined in this way and not limited to humans, it becomes much easier 

to climb what Dawkins (1996) calls the gentle slope of"mount improbable" rather than 

trying to scale the sheer cliff that one faces when comparing human culture with animal 

cultures. 

There are many animal species that show patterns of behavior that are unique to a sub

group and must have been learned at some time in the past. For example, killer whales 

in the Southern Ocean surrounding Antarctica and its neighboring islands have learned 

the trick of beaching themselves to take young seals on the way to the water. Northern 

Hemisphere killer whales have not learned that trick ( although there are plenty of seals). 

They have learned to herd shoals of small fish (herring), that their Southern Hemisphere 

counterparts have not learnt even though there are large shoals of small fish (pilchards, 

for example). 

A Port Lincoln newspaper reported in A'.ugust 1996 the experience of the pilot of a tuna 

spotting plane who saw a pod of Right whales in the Southern Ocean form themselves 

into a star pattern with their heads to the centre and their tails thrashing violently. They 

were seeking to ward off a pod of much smaller killer whale~ circling them. There was 

at least one young Right whale trying to hold a position between the adult whales, but it 

was not the calf that seemed to be the target of the killer whales. Every now and again, 

a killer whale would come up from underneath the threshing star and throw itself on top 

of the heads of one or two of the threshing whales, in what seemed to be an attempt to 
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block the blow holes of:the tiring pod. The pilot did not know how long the whales 

had been engaged in this struggle, but he said that they seemed to be noticeably tiring 

during the 45 minutes he circled above. Fuel shortage required him to return to port. 

Similar examples of: cultural adaptations in animals include the macaque monkeys in 

Japan that have learned to wash the sand offi their food on the beach and thus acquired a 

taste for salt. Chimpanzees that use sticks to fish for termites, blue tits in Britain that 

can open milk bottles and even octopuses that can open a screw topped jar to get at the 

prawns inside by watching another octopus that learned the trick through trial and error. 

In all such cases, behavior that was once learned is passed on to others and from 

generation to generation. Such behavioural patterns are particular to certain groups 

within a species and thus represent distinct cultures in the sense defmed above. 

4.9. CULTURE AND DECISION-MAKING 

We now turn to the way culture influences decision-making. It will be recalled that we 

defined a decision in a very narrow way, namely as a choice in which there are no 

predetermined outcomes. If; as a result of: exercising such a choice, a favourable 

outcome was experienced, it will be more likely that the organism would make that 

choice again. If: the outcome was unfavourable, it would be less likely to again make 

that choice. In short, learning has taken place. The organism is now a different 

organism than before. What was a genuine choice situation for naive organisms would 

no longer offer an "educated" organism a genuine choice, but an "educated" organism 

would be open to new experiences. As pointed out in Chapter 1, education improves 

survival prospects and opens up new opportunities. This, I submit, is the driving force 

of:the evolution of:culture. As pointed out earlier, this involves.a positive feedback 

loop. Unlike Darwinian evolution that involves a negative feedback. 

After a brief:summary of:the present state of:brain science, Wilson (1998) defines some 

key concepts involved in human mental processes in this way: 

"what we call meaning is the linkage among the neural networks created by 
the spreading excitation that enlarges imagery and engages emotion. The 
competitive selection among scenarios is what we call decision-making. 
The outcome, in terms of the match of the winning scenario to instinctive or 
learned favourable states, sets the kind and intensity of subsequent emotion. 
The persistent form and intensity of emotion is called mood. The ability of 
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the brain to generate novel scenarios and settle on the most effective of 
them is called creativity. The persistent production of scenarios lacking 
reality and survival value is called insanity.". 
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In this Chapter we looked at how these human mental processe~ may have evolved in 

the biohistorical framework being used here. We have considered such concepts as 

meaning, creativity, mood and insanity in terms of the subjective reality of people 

experiencing these phenomena and how imagination fits with these concepts. Once 

defined in evolutionary terms, physiological functionality is clearer. 

There is a small flood of recent books on mind and consciousness written by 

physiologists and neurologists and others trained in the physical sciences. These 

selectively draw on psychological, linguistic and even theological literature to make 

sense of the enormously complex neurological networks that they see when they do 

what they do with brains. These include Jared Diamond(l991), Gerald Edelman (1992) 

Antonio Damasio(1994), Oliver Sachs (1989) and Wmiam Calvin (1996). They all seek 

to explain mind in physical evolutionary terms and have come back up the reductionist 

funnel after failing to find obvious patterns in all that microscopic neural activity. 

This is hardly surprising. Human body parts: kidneys, lungs, skin and so on are easy to 

identify and it is useful to describe their function in relation to the system as a whole. 

We can then search out the chemical processes that underlie them. As discussed in 

Chapter 1, some biologists are uncomfortable with the concept of function as they see it 

as giving evolution a sense of purpose that they deny exists. But it is only by the 

interaction of integrative and reductionist approaches that we can understand what is 

going on and why. This is not attributing purpose to evolution. It simply helps us 

understand the products of evolution. The problem that brain science is experiencing is 

that the human brain is a complex organ that does not lend itself to functional 

segmentation. As Penfield et al. (1937, 1950) showed during his pioneering brain 

surgery on hundreds of conscious patients, cortical stimulation can trigger the most 

amazing experiences. 

We have seen that W!i.erzbicka has argued for a number of "mental process" words, 

which she argues, are universal. These are: SEE, HEAR, KNOW1 THINK, WA.NT, 

FEEL. We have aheady seen that FEEL and SEE/HEAR evolved very early in 

evolutionary terms and we will now consider the remaining mental process universals. 

First we need to deal with the concept of memes. 
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4.10. MEMES 

There is wide agreement that culture is a form of heredity that is transmitted from one 

generation to the next through non-genetic means, but there is enormous diversity in the 

explanations ofhow this occurs. On the one hand Stephen Jay Gould (1991a, 63) puts 

the view that: 

"Biological evolution is powered by natural selection, cultural evolution by 
a different set of principles that~ understand but dimly. " 

By way of contrast, proponents of the meme concept argue that cultural evolution 

operates on precisely the same principles as biological evolution. They see a meme as 

the minimum unit of cultural evolution whose habitat and niches are found in human 

brains. 

The idea of the meme was first proposed by biologist Richard Dawkins (1976) in his 

The Selfish Gene to show that the concept of a selfish gene could apply to other types of 

processes besides genes, but he wisely ignored it in his subsequent writings. In his 

Darwin :S- Dangerous Idea, philosopher Daniel Dennett (1995) promoted the concept as 

worthy of further consideration as did psychologist, Susan Blackmore(1999) in her 

book The Meme Machine. At the time of writing her book was not yet available in 

Australia and my comments are based on an article she wrote in the New Scientist (9 

March, 1999) explaining her thesis and a review of that work appearing a week later. 

A good definition of a meme is the one proposed by Daniel Dennett (1995, 344) as: 

"a distinct memorable unit ... that replicates itseljiwith reliability and fecun
dity" 

Blackmore (1999, 40) describes them as 

.. 
"ideas, skills, habits, stories, songs or inventions that are passed.from 
person to person by imitation" 

My rule of thumb for identifying a meme is that if a culture has a word for it or has 

given it a name or label, it is a meme. Although I hasten to add, not all words or named 

entities are memes. Here are some examples based partly on Dennett, but categorised 

into two groups 
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WORDMEMES 
arch 
wheel 
vendetta 
impressionism 

NON-WORD MEMES 
wearing.clothes 
right angle triangle 
perspective drawing 
the first four notes of Beethoven's Fifth 

Examples ofnon-memes are those little words that do not have any reference, for 

example: a, the. and, and entities lacking a name are such things as E = mc2
• 
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Dawkins (1976) argues that meme evolution obeys the principles of natural selection 

exactly. They are physical and not some sort of metaphor. Human brains provide 

shelter and habitat for memes and each has to survive in the helterskelter of other 

memes that inhabit these brains. Like the transmission of genes, the transmission of 

memes is far from perfect- errors (omissions, additions and misplacements) give rise to 

variations. Memorable memes, especially emotionally stimulating or sexy ones, get 

passed on better. The memes that get copied stay with us the others die out. 

There are two difficulties with the concept of memes. First, as pointed out by many 

critics, memes are not like genes at all. Genes are sequences of DNA nucleotides on a 

chromosome that encodes a protein. They are the basic unit of inheritance. All living 

organisms have some of them and there is a close relation between species and their 

genes. Memes on the other hand are not simple units. While it is conceptually possible 

to consider the works of Shakespeare as a single entity, and thus an element of culture, 

each of Shakespeare's plays and sonnets are also memes, so are the majority of the 

words in them. To explain cultural evolution by positing a meme for every cultural unit 

does not explain anything. If I was to propose that for every organism on Earth and 

every community of organisms there is a distinct underlying gene it would be pointed 

out to me that I have missed the point. That genes are an extraordinarily simple and 

elegant coding device. A small number of molecules (four in fact) in different 

combinations goes a long way to enable us to explain not only the characteristics of 

species, the unique features of individuals, but also how the Darwinian view of world 

actually works. It does not explain everything of course. As we have been arguing all 

along, context and choice also a play significant part. 

But the second reason for rejecting the meme approach is that there are much better 

units of culture. These are the semantic primes that we have seen briefly earlier in this 

study. They are universal to all species (not just humans): they consist of a number of 

small sets that can be used to define all meaning in motile and interpretive animals on a 
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species by species basis. 

4.11. THE PLACE OF LANGUAGE 

Finally in this Chapter, I turn to the means by which culture is transmitted and stored: 

language. Humans are fascinated by language. Typically they see their own as better 

than anyone else's, and certainly better than any communication systems animals might 

have. In fact some cultures deny animals have language at all, although some, judging 

by the respect they show for animals in their mythology, treat animal and human 

language and culture 0£ equal importance. 

As pointed out earlier, language is a vehicle for communication within and between 

species and is defined as broadly as possible to include gestures, facial expressions, 

scent marking as well as vocalised sounds: anything an organism uses to convey 

meaning to another. It is necessarily purposive. 

Defined this way any given language is species-specific, but two organisms 

communicating with each other might also be coincidentally sending out signals for 

organisms from other species. Language can be innate or learned. In species where it 

is learned it is a part 0£ culture. By definition, innate communication, no matter how 

complex the signaling system, does not involve culture. The strongest empirical 

evidence 0£ the existence 0£ culture is that animals 0£ the ·same species raised in 

different locations cannot communicate with each other. 

Linguists would find such a definition impossibly broad, but it is only when seen in 

such a wide context that it becomes possible to understand the evolutionary pathways 

that have lead to the evolution 0£ language. !£paleontologists were only permitted to 

study human bones, with the bones 0£ all other animals being ruled out, it would be 

comparable to the stance taken by many linguists. In fact some linguists, while 

admitting that language is an instrument for conveying meaning, are distrustful and 

even hostile to meaning. RA Harris (1993) in his "Linguistic Wars" describes 

influential American linguists such as Bloomfield and Chomsky as "syntactic 

fundamentalists". 

Implicit in the definition above is a rejection o£the linguistic view that sees language as 

an abstract system 0£ signs. The view argued here is that there is nothing abstract about 
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language. It can of course be used to convey abstract ideas (as in mathematics) but 

language itself is not abstract. It involves physical neural networks that are in principle, 

objectively measurable, even ifwe are subjectively unaware of them. And it involves a 

subjective experience which is unquestionably real, even if extreme empiricists don't 

recognise this aspect of language 

If we accept the linguistic view of language as an abstract system of signs, one has to 

explain how such a complex abstract entity ( one that is so complex that no one has 

succeeded in adequately describing even a single aspect of it), can be learned by a child 

in the first few years of its life. Abstract systems like mathematics (where there is a 

high degree of agreement) can't be learned in the first few years so how can one explain 

language acquisition? Chomsky's much quoted view is that there must be a biological 

basis for it. But this does not explain anything. The capacity for language is obviously 

biological. What is breathtaking is that virtually all linguists and for that matter many 

psychologists go about their work as though language behavior is not biological. 

4.12 SUMMARY 

In this Chapter we have taken some tentative steps towards understanding the higher 

order mental functioning involved in imagination and consciousness using the bottom

up appr~ach to the study of mind. 

We have seen that traditional ways of studying mind and culture in terms of traits and 

stereotypes, while convenient shorthand descriptors, are not useful in predicting 

behaviour and that a subjective meaning approach is likely to be productive. More 

importantly, we have developed some tools for dealing with subjective mental states 

that we can draw on in developing our new approach to decision-making. 
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In Part 1 (Chapters 1-4) we set out to underpin the key concepts needed for the 

decision-making approach to be outlined in Part 2 (Chapters 5-7). 
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It was argued in Part 1 that there is no single theoretical framework suitable for 

developing an integrated decision-making approach and that it was therefore necessary 

to develop one from first principles. 

We saw that, since the Enlightenment, progress in understanding nature as studied by 

natural scientists moved further and further away from our understanding oDhuman 

mind and culture as studied by social scientists and scholars oDthe humanities. On the 

one hand, the vision OD the universe generated by the natural sciences is OD a material 

universe presented as mechanistic, systemic, purposeless and cold. On the other hand 

the world 0£ human experience sees value, meaning and purpose as paramount. Two 

different visions oDone world and two incompatible frameworks for making decisions: 

a world, as Birch (1991) put it, that is divided against itselfi 

It was argued that this duality is the well from which our unsustainable practices are 

drawn. It has divided Western scientific thinking for the last 300 years, and i£we are to 

develop a sustainable decision-making paradigm, we must find a way to reconcile these 

two opposing views. 

It was suggested that we can move towards reconciling these differences by introducing 

two new components, one into each oDthe two dominant paradigms. The first involves 

legitimizing the concept OD purpose by thinking OD it as a pulling or attractive force. It 

was argued that such a concept can be introduced into the material vision OD the 

universe without getting caught up with unacceptable teleology, vitalism or other, 

mysterious or mystical forces to explain reality. Forces OD attraction are aheady 

recognised in the physical sciences, but the fact that they behave totally differently to 

pushing forces has not been systematically developed. In the social sciences they are 

known as values and contrast with psychological pushing forces variously known as 

drives, motives and needs. 

Biologists have been troubled and confused by purpose. They have been fighting hard 

to keep grand purposes at bay in their explanations OD evolutionary theory, and this has 
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left them reluctant to deal with the little purposes ofi individual organisms that they see 

all around them. Part 1 ofi the thesis argued that the concept ofi individual purposes can 

be safely built into thinking about animal behavior without getting caught up in the 

need to postulate new, unnecessary forces. It was argued that the introduction ofi 

purpose into mainstream scientific thinking will greatly broaden it, and enable science 

to replace action/reaction and stimulus/response models ofithe universe with interactive 

models which seems more appropriate for the interacting systemic paradigms that are 

emerging today. 

The social sciences and humanities see purpose as central to their disciplines, but while 

producing brilliant works ofi literature, philosophical treatises and outstanding studies, 

they have no generally agreed framework or tools to handle it. It was argued that 

postulating motives, needs and drives that can be seen as composite pushing entities 

which have descriptive power, but are not explanatory. Values can also be seen as 

composites with a pulling or attractive dimension. And normative constructs such as 

traits, tendencies and stereotypes, although interesting in their own right are non

predictive. The second step towards reconciling the duality is through the introduction 

ofi a formal tool to deconstruct and capture meaning into the social sciences and the 

humanities. We saw that the sort ofi semantic alphabet ( or metalanguage) proposed by 

Liebnitz over two centuries ago is a realistic possibility. Such an alphabet would give a 

degree ofi rigour, clarity and verifiability to the study ofi meaning that has not been 

available before. This would enable us to see the neurological process ofi organisms 

from two points ofiview: as physiological processes that can be observed and described 

by external observers, and as experiential processes that are looked at from the inside 

and described by the metalanguage in an explicit way. 

Such an approach would provide a methodology to anchor the social sciences across 

cultural and linguistic boundaries and help bridge the biophysical and social sciences 

and humanities at the physical, micro-social and macro-social levels. There is only one 

reality, but it is possible to look at this from various perspectives. We can separate out 

the more useful views through the application ofithe scientific method as a reality 

testing strategy using such a metalanguage. It would play a similar role that 

mathematics has played in the physical sciences and formal logic in the humanities. 

Also in Part 1 we defined the perceived reality ofi a motile organism as its reality space, 

and defined context as the abstracted shared reality spaces ofi social animals. We saw 

that, at least in the Western scientific tradition, there have been four scientifically based 
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conceptual paradigms which are seen as competing paradigms for understanding reality. 

These were (1) the mechanistic, (2) systemic, (3) evolutionary and (4) social 

constructivist positions. 

We looked in some detail at three ofithese: the mechanistic, evolutionary and social 

constructionist positions. 

In the meantime a diversity ofi subjective realities, in the same way that genetic 

diversity, biodiversity and cultural diversity operate are more likely to lead to useful 

insights, and ultimately, survival. 

To ~ustify the two proposed changes we took a biohistorical approach to explore how 

the capacity to make deliberative decisions might have evolved. It was argued that by 

taking a bottom up approach we can identify the components ofi mind in a systematic 

way and avoid the complexities and confusion that results from top-down approaches. 

In taking this route we found that there were four stages in evolution that led to the 

capacity to make deliberative decisions: 

• NON-MOTILE MEMORY AND LEARNING 

• MOTILITY AND THE CAPACITY FOR CHOICE 

• INTERPRETIVE SUBJECTIVE REALITY SPACES 

• IMAGINATION AND CONSCIOUSNESS 

The latter stage gave humans a capacity for contextualizing situations and imagining 

new contexts: the key capacity needed for deliberative decision-making, and creativity. 

The latter involving the creation ofinon-existant contexts that are used as a guide to 

decision-making and offer an explanatory mechanism for wanting, planning and 

intensionality. 

We also set out to test two specific hypotheses: 

1. that it is possible to identify the emergence ofi semantic primitives in animals, and 

2. that decision-making is a process that operates solely within an organism 

The first hypothesis was tested by examining the evolutionary literature to see whether 

there was any evidence ofisemantic elements first in the minds ofiuni-celled, motile 
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animals and then progressively in m~:>re complex organisms. It was concluded that 

Leibnitz's idea of a semantic alphabet is a useful tool for biology and it has the potential 

to bridge the gap between animal and human cognitive functioning. 

The second hypothesis was rejected on the grounds that decision-making involves 

interaction between an organism and the context in which it operates. Contexts can be 

seen objectively, from an anthropocentric perspective, but if we are to understand the 

minds of animals we must look at reality through an organism's reality space. This 

subjective reality space is the context in which all motile animals live, and of course, so 

do humans. 

PART2 

In Part 2 we consider the way humans go about the business of selecting contexts, 

defining their boundaries and evaluating their options. In other words, we analyse 

human decision-making processes and address the most fundamental of all human 

questions- how do I know that what I am doing ( about to do etc) is right. 

Chapter 5 begins with the systemic paradigm. As pointed out earlier, this thesis takes 

the view that the four paradigms are not alternative views of reality. They are simply 

approaches that have proved useful for scientific understanding of the world and will be 

drawn on in developing our decision-making framework in Chapter 7. 

Chapter 5 also distinguishes between two types of decisions that I refer to as the 

entrepreneurial and governance types respectively. The rationale and ~ustification for 

these distinctions are also given in that Chapter. 

In Chapter 6 we compare scientific research with decision-making and review the 

existing decision-making approaches in the area of ecological sustainability. These 

approaches are: 

1. The precautionary principle and risk assessment 

2. Eco-efficiency and factor X models 

3. Pressure State Response (PSR) and indicator approaches 

4. Ecological Footprint and environmental space models 

5. The Natural Step, and 

6. Metabolic models 
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PART3 

In PART 3 (Chapters 8-10) we consider the reliability, validity and utility of the new 

approach and explore the relationship between decision-making and ethics. 
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CHAPTERS 
HUMAN DECISION-MAKING 

"No generation has a.freehold on the earth. All we have is a life tenancy
with a full repairing lease." 

Margaret Thatcher, 1988 

5.1. OVERVIEW 

fu this Chapter I argue that research paradigms such as the mechanistic, systemic, 

evolutionary and social constructivist positions that we examined in Part 1 are only 

appropriate for decision-making in certain, rather limited, contexts. We explore the 

reasons for this and suggest how we might use them in more appropriate ways for 

making decisions in more general contexts. 
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This involves the development of a new approach to decision-making based on two 

distinct types of human thinking long recognised by psychologists, that I call analytical 

and narrative thinking respectively. It will be argued that these two modes of thought 

give rise to two distinct types of decision-making that will be referred to as the 

entrepreneurial and governance types. 

We conclude the Chapter by arguing that societal arrangements must provide 

opportunities for entrepreneurial decision-making balanced against an appropriate 

framework of governance type decisions. Such arrangements must be subject to the 

principle of subsidiarity whereby all decisions are made at the lowest possible societal 

level. 

5.2 RESEARCH AND DECISION-MAKINGAPPROACHES COMPARED 

The distinction between decision-making and empirical research is not well understood. 

Decision-making involves choosing the best option from a number of options. This 

requires the prior identification of desired outcomes: a vision of what is possible and 

what is not possible to guide choices and the means by which these might be achieved. 

It involves an assessment of selection criteria and an analysis of possible implications. 

This process might lead to a refinement of the desired outcomes and so on. It is a 

deliberative, iterative, trial-and-error process balancing ends, ways and means, 

forecasting and backcasting until the decision-makers are confident that they are right, 

or at least the unexpected outcomes will be less severe than doing nothing. 
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Decision-making is time sensitive and operates in a state of incomplete knowledge. 

The quality of outcomes can be crucial (the well-being and possibly the lives of many 

people might be involved). The consequences of error can be very serious and even 

catastrophic. 

Traditional research, in its idealised form, by way of contrast, does not anticipate 

outcomes. It is a reality testing mechanism that seeks to answer questions and 

understand real-world phenomena. It is far less sensitive to time and place: it takes as 

long as is needed and can be done in a test-tube, or a lab as well as in the field. Its 

highest priorities are rigour and verifiability. Quality of outcomes is also crucial, but 

the consequences of error is usually far less serious. Indeed, research progresses by 

constantly correcting and refining previous work through an open process. Research 

errors have a good chance of being detected and corrected. Decision-making is often 

behind closed doors, and errors might only be detected years later. 

More recent techniques implicit in such methodologies as action research, adaptive 

management and action learning involve an integration of the research and decision 

making approaches described above, but in each case the distinction between research 

and decision approaches remains relevant. 

A key way of thinking about the difference between decision-making and research 

approaches is in terms of their respective contexts. Research involves a reduction of 

context to make it manageable, so that the parameters can be identified and observed 

under controlled circumstances. This is so for both reductionist and integrative 

research. The :framework comes first, is defined and, if necessary, narrowed down very 

specifically. Decision-making must make do with an existing context which is usually 

vaguely defined, often laden with significant values and emotions, and seen differently 

by a miscellany of interest groups. Rather than seek to make the context simpler, 

decision-making must look for wider contexts in order to identify possible unforeseen 

consequences and test the assumptions against these wider contexts. Decision-making 

calls for a process of context augmentation. Research results may take years to 

materialise, but once they exist they are typically published and evaluated within fairly 

short-time frames. This can contrast markedly with decision-making where the lead

time for a decision maybe extremely short but the results of the decision may not 

become apparent for many years after its implementation. 

The processes of context reduction for research and context augmentation for decision

making necessarily involve boundary setting as part of defining the nature of the 
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problem. How we might do this is developed in Chapter 7. We now go on to look at 

the two most commonly used research models, the mechanistic and systemic and show 

why operating exclusively within one OD these, while appropriate in a research context 

is dangerous in a decision-making context. 

While the mechanistic and systemic paradigms are the most commonly used in 

incorrect decision-making, increasingly, the evolutionary paradigm is being proposed 

for decision-making, and we will also look briefly at at the reason why this paradigm, in 

isolation, is also inappropriate as a decision-making framework. 

5.3 l\1ECHANISTIC DECISION - MAKING 

Mechanistic thinking involves simple direct cause-and-effect relations and continues to 

underpin much OD our decision-making in the West, particularly in the way we structure 

our societal arrangements. Organisations are thought OD as machines in which all the 

parts (employees) ideally work in harmony. Management in this framework is the 

process OD tinkering with the machine, making more complex and subtle rules, to make 

it more efficient in terms OD inputs and outputs. Efficiency is seen as getting the best 

return on investment whether in people, plant and machinery or capital measured in 

money terms. In very large organisations the machine metaphor is too complex and, as 

we will see, a systemic model is adopted for decision-making that we will consider in 

Section 5.4 below. 

The simple mechanistic model also underlies our transport networks (road, rail, ship 

and air) and building design, particularly in relation to ventilation, traffic-flow, and 

functional requirements. However, in building design, as with landscape and urban 

planning, aesthetics and human scale sensitivities play a most important role. 

We have aheady seen how the mechanistic view underlies the so-called "machinery OD 

government" particularly in the division OD administrative responsibilities. Mechanistic 

thinking also underpins legislative drafting in the way that it sorts people into categories 

and opens and closes gates to allow categories in or out. The mechanistic metaphor is 

particularly useful for many purposes, but it has three dangers for decision making. 

These might be called the autonomy assumption, the mix and match process and the 

keep nature out approach. 

The autonomy assumption says in essence that every organisation, whether privately 
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owned, community based or an arm of; government, can make decisions without regard 

to circumstances outside itself. When stated as baldly as this, it is obvious that this 

assumption is false. Organisations, like all natural organisms, interact with their 

environment, and can only survive if; they are successful in the way they respond to 

external circumstances. When a chief executive of a corporation announces to the 

public that his organisation will make its decisions purely on "internal factors" or 

"commercial criteria", they are compartmentalising the context so as to make the 

decision easier. The more that context is compartmentalised the simpler the decision

making process so that fewer factors need to be taken into account. However, the fewer 

factors considered, the the more likely it is that the decision will be wrong. 

The mix and match process is also dangerous. It involves progressing a decision 

through people that are likely to be sympathetic and avoiding people likely to be 

unsupportive. In my experience this is very common in Government and large 

organisations, and~ustified on the belief that the initiator's idea is correct. Shopping for 

favourable decisions is more likely to result in poorer decisions, and even if; the 

decision "sneaks through" there may be less commitment to implementing it. 

The central problem here is the way that administrative arrangements have followed the 

disciplinary pattern developed by researchers. While it is necessary to 

compartmentalise knowledge and do research on the basis of; such compatmentalisation, 

it is inappropriate for decision-making where all the best available knowledge needs to 

be brought to bear on an issue. One way of doing this is for multi-disciplinary teams to 

be brought together, and as we will see, there is considerable opportunity for extending 

such multidisciplinary approaches in decision-making. 

5.4. SYSTEMIC DECISION-MAKING 

All organisms are subject to the Malthusian principle of increasing their numbers 

exponentially and are limited by such factors as the available food supply and predation 

by other organisms. In naturally occurring ecosystems a kind of dynamic interaction 

takes place between these forces. They are always shifting and changing. System 

thinking gives us the tools to analyse and seek to understand these basic processes. 

Regardless of the food source, whether living plants or animals or decaying organisms, 

the availability of;food is the controlling factor. In the case of plants, they do not 

depend on living organisms, but live and grow by combining energy from the sun and 
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nutrients from the environment through the process 0£ photosynthesis. The limiting 

factors are the availability 0£ sunlight, water and nutrients. When these are in short 

supply, plants experience 'resource competition' which might be either intraspecific 

( competition from the same species) or interspecific ( competition for the same 

resources between different species.) (Begon et al, 1996). 
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Almost all life on earth is dependent on the process o£photosynthesis whereby plants 

convert energy from the sun into chemical energy in the form 0£ organic molecules that 

plants use when the sun is not shining and that all other organisms exploit in one way or 

another. This means, in effect, that plants create the only real wealth on Earth. All 

other organisms (including ourselves) are merely consumers. The productivity o£the 

Earth is thus limited by the capacity o£plants to support life.The interaction between 

organisms in the natural environment also involves co-operative arrangements where 

one species has co-evolved with another so that they are in a dependency or symbiotic 

relationship to each other. The importance 0£ such co-operative relationships is 

increasingly being recognised (Margulis and Sagan, 1997, Margulis, 1998), particularly 

in evolutionary contexts. But in systemic frameworks the most significant relationship 

between organisms involve the processes o£predation ( where one organism kills 

another and consumes it) andparasitism (where one organism consumes part o£another 

without killing it). The prey organisms might be plants (in the case o£herbivores) or 

animals (carnivores) or both (omnivores). 

All these interactions can be described in systems term. We follow Forrester (1968, 

quoted in Meadows, 1997) and define system as "a group of many interlockingparts 

operating together with a common goal." but while adequate for systems with a small 

number 0£ components, for example as in an engine, it is quite inadequate for 

biological systems which involve billions o£interacting components (organisms). To 

consider these more complex systems I adopt the terminology used by Meadows (1997). 

For the framework being developed here, a system involves stocks and flows. Stocks 

can be physical such as populations 0£ prey organisms, water in a dam, nutrients in soil, 

mill-logs in a forest or extractable oil in a geological deposit or levels o£heat or energy. 

Stocks can also be abstract entities such as money in the bank. Although we tend to see 

money as a physical entity, it has always been an abstraction and now its physical 

actuality is also an abstraction. No longer does it wear out (as do the assets it represent) 

and, worse, with electronic transfer, it overcomes constraints inherent in the movement 

o£goods. We will look at the effects 0£ the severance·o£the connection between 
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money and the goods and services it represents later in the thesis (this is a major cause 

o£the unsustainability o£the economic system). Stocks can also be psychosocial 

constructs such as levels 0£ community trust, safety and security. Stocks can be very 

large or very small. Large stocks tend to buffer the system. Small stocks tend towards 

instability. 

Flows involve movement from one place to another. fu the case o£physical entities this 

may involve movement along animal trails, through pipes, along transport routes 

through pores in membranes. So-called communication channels operate in the case 0£ 

information flows. Stories o£urban muggings might, for example, lower a community's 

sense 0£ security. Flows are not always regular. There may be bottlenecks, friction in 

pipes, misinformation and delays in the system. 

Systems are literally everywhere both in the natural and built environments as well as in 

societal arrangements and in psycho-social modeling. What is crucial here is that 

physical systems obey the laws 0£ conservation and accumulation. Theoreticians who 

posit abstract systems as explanatory or conceptual devices generally try to make their 

systems conform to these principles, but as will be shown later, they do not always 

succeed. On the positive side, it is the mismatch between theoretical systems and 

empirical experience that stimulates further research, but on the negative side, it 

presents major problems for decision-making, especially when communities adopt 

dysfunctional systems as a valued given and resist change. 

5.4.1 Open versus Closed Systems 

By their very nature, systems are abstract models 0£ reality based on the properties 0£ 

existing things. As such any one system necessarily represents only a part o£reality. By 

definition, a closed system is one that has no inputs or outputs, and except for the 

universe as a whole, there may be no closed systems. The biosphere, for example, is 

often referred to as a closed system and some people claim that terrariums and certain 

island and pond communities are also closed. Such claims are not strictly correct. The 

biosphere depends entirely on energy from the sun and gives offiheat to the atmosphere 

and beyond. There is growing evidence that inputs from asteroids and comets have had 

a significant impact on the functioning o£the biosphere in the past and will almost 

certainly have impacts (no pun intended) in the future. Similarly terrariums take in 

energy from outside and give offiheat. Island and pond communities though relatively 

isolated, can only survive with some external ·input. This issue will be discussed more 
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fully when we consider system boundary conditions in Chapter 7. 

In summary, therefore, except for the universe as a whole, all systems that we know 

about involve stocks and flows and have both inputs and outputs. They can be simple, 

involving a single input and one or more outputs or many inputs and a single output. 

They can also be complex, involving many inputs and outputs and comprising many 

interacting systems. 

5.4.2 Feedback loops 

In traditional systems terminology, the available food supply ( or more precisely, 

information about it) is a negative feedback loop. When the population increases, the 

available food decreases, thus preventing the population from increasing further. Ifi the 

population were to decrease suddenly (because ofia natural disaster, say) it would build 

up again to its previous level. 

Negative feedback is called negative because it acts in the opposite direction to the 

output. Another example ofia negative feedback loop occurs when people eat. As they 

become satiated they feel less like eating. Negative feedback loops can also control 

input levels. For example, a watering system for livestock, where a float valve 

maintains the water level. More generally, negative feedback loops (with some 

exceptions that we will come to shortly) tend to stabilise systems. 

Figure 5.1 System Feedback Actions: positive, negative, stable and unstable. 

A positive feedback loop acts in the same direction as the action. Where this affects the 

output it results in exponential growth, as for example, in a noisy room where people 

will talk louder to be heard over the din. Ifi more people talk more loudly the din 

becomes greater and the louder people will need to talk. Compound interest and 
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population explosions are examples ofreinforced outputs. Positive feedback loops 

acting on the input result in exponential decline or crashes. Examples might include a 

disease that kills organisms or predation by human hunters. In economic terms, as their 

debt grows, consumers will be forced to lower their spending to service their debts. The 

reduction in spending will lead to a downturn in the economy and if severe enough will 

result in an economic collapse. 

5.43 Self organising systems 

By and large, systems designed by humans are fairly simplistic and uninteresting: 

plumbing networks, electricity grids, road layouts and computer operating systems, 

although for people working with such systems it is the natural materials that interact in 

the system that they find facinating. But human systems are essential of course, their 

initial design is challenging and maintaining their eff.cient functioning, but once they 

are in place there is little one can do to change them in any significant way. Much more 

interesting is the way some complex systems self-regulate and even more interesting is 

how some systems self-organise, or grow new bits of structure in response to changing 

circumstances. 

Two self-organising systems are widely recognised. The first involves the ontology of 

any organism as its genotype interacts with its environment to produce its phenotype. 

This is a self-organising process that, within ljmits, is extraordinarily resilient. 

The second is the biosphere itself that presumably evolved in various complex ways 

that are the subject of much research, speculation and debate. Rather than consider this 
• 

a special type of system, as argued in Part 1, we will consider this as a different 

paradigm in section 5.5 below .. 

5.4.4 Relevance to decision-making. 

The relevance of the systemic approach for traditional decision-making is that a systems 

framework provides a context for making decisions, and the most important element in 

that process is the identification of the "leverage points". Meadows defines these as: 

" ... places within a complex system (a corporation, an economy, a living 
body, an ecosystem) where a small shift in one thing can produce big 
changes in everything. " (Meadows 1997, 26) 
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Meadows pointed out that we almost intuitively know where these leverage points are 

but that we often make policy decisions in the wrong direction. She gives the example 

ofiher involvement with the Club ofiRome to show how poverty, hunger, resource 

depletion, urban deterioration and unemployment might be related. One ofiher 

colleagues (Jay Forrester) developed a model that showed that both population and 

economic growth were clear leverage points. Growth has both costs and benefits. In 

thinking about population we count the costs ( education, health care, infrastructure 

needs) but not the benefits (more customers, reduced labour costs, more leisure time). 

In thinking about the economy we count the benefits (more dollars to share around) but 

ignore the costs (poverty, hunger and environmental destruction). What Meadows 

argues is that growth at a certain point costs more than the benefits: the more we have 

of it the worse we are. 

"which means that the world's leaders are correctly fixated on economic 
growth as the answer to virtually all problems, but they are pushing with all 
their might in the wrong direction" (Meadows, 1997, 26). 

Meadows identified a series ofiplaces where to intervene in a system that we list below. 

We will draw on this list in Part 3 as we seek to justify the approach being developed 

here. Her list in increasing order ofieffectiveness is as follows: 

12. constants parameters, numbers (such as subsidies, taxes, standards) 
11. the sizes ofi buffers and other stabilising stocks relative to their flows 
10. the structure ofimaterial stocks and flows (such as transport networks, 

population age structures) 
9. the delays relative to the rate ofi systems change 
8. the strength of the negative feedback loops, relative.to the impacts they 

are trying to correct against 
7. the gain around driving positive feedback loops 
6. the structure ofiinformation flows (who does and does not have access to 

information) 
5. the rules ofithe system (such as incentives, punishments and constraints) 
4. the power to add, change, evolve or self organise system structure 
3. the goal ofithe system 
2. the mindset or paradigm out ofiwhich the system- its goals, structure, 

rules, delays, parameters- arises 
1. the power to transcend paradigms. 

We will look at these in more detail in Chapter 7 on the application ofithe proposed 

approach. It should be noted that the systemic approach for decision-making is only as 

good as it accurately reflects the real-world context which if purports to represent. 
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5.5. EVOLUTIONARY DECISION-MAKING 

As we have seen, evolutionary processes allow for creativity and increased organisation 

(or negentropy) in ways that the mechanistic and standard systemic models do not. The 

application of the evolutionary model to decision-making is relatively recent. It was 

f.rst applied inappropriately by proponents of Social Darwinism, where it was used to 

justify eugenics and fascist ideas of individual and racial superiority. This notion is still 

around in business circles, where the high failure rates of new start small enterprises are 

seen as inevitable, and cut throat competition between corporations are seen as the 

"natural order of things". 

Far from justifying the destruction of individuals and groups on the basis of 

"weakness", Darwinian evolution offers an explanation of the complexity, diversity and 

richness oflife. It involves three steps: (1) random variation in organisms, (2) 

selective survival on the basis of these variations, and (3) ability to pass on effective 

variations to offspring. We have also seen that this applies not only to morphology, but 

also cultural evolution. But while agreeing with Dawkins and Dennett, that this is 

essentially a mindless procedure that could produce design without a designer, with the 

advent of mind in some organisms, the decisions of those organisms have been playing 

an increasingly important role. 

Natural selection involves a negative feedback loop that stabilises morphology, while 

decision-making involves a positive feedback loop this explains exponential growth in 

mind and culture. Both processes are self-organising. 

Recent books such as James Moore's (1996) The Death Of Competition: Leadership 

and Strategy in the Age of Business Ecosystems and Clay Carr's (1996) Choice, 

Change and Organisational Change: Practical Insights From Evolution for Business 

Leaders and Thinkers illustrate a new trend to applying Darwinian ideas to business. 

Concepts such as market niches, symbiotic relationships, strategic opportunism, and 

,predatory takeover, are terms that are increasingly being used in the financial press. 

The application of the evolutionary paradigm to decision-making at the political level in 

the past has been disastrous, and it remains to be seen whether the more modern 

approaches in the business sector can avoid the serious errors that resulted in their 

inappropriate application. It will be interesting to see whether corporations that have 

adopted evolutionary paradigm in their corporate decision-making processes perform 
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any better than those that have adopted mechanistic or systemic approaches. Exploring 

these questions go well beyond our purpose here, but we do need to draw attention to 

the use being made by decision makers of the fourth paradigm: the social constructivist 

position. 

5.6. SOCIAL CONSTRUCTIVIST DECISION-MAKING 

This paradigm underpins political and market oriented decision-making. Essentially it 

underlies the practice of polling and market testing beloved of politicians and 

marketers. This approach considers that reality is socially constructed and that each 

individual's view is equally valid. Decision-making then involves appealing to the 

greatest number. Very sophisticated sampling techniques, profiling, focus groups, 

market segmentation studies, have been adapted from the social sciences to _provide the 

inputs to the decision-making processes. Such techniques not only seek to identify 

views, they are becoming widely used to influence them. For ezample, techniques as 

"spin doctoring" and "push polling", and politically correct movements. Since the 

AmericanNietnam war, Chomsky (2000), when not wearing his linguistics hat, has 

been crusading vigorously against this trend which he describes it conspiratorial terms. 

If Chomsky is right it is extraordinary how we accept this and let ourselves be 

manipulated by it. 

This is not the place to analyse current trends in attempts to influence others to make 

decisions favourable to yourself, but I point out that social constructivism is possibly 

the weakest of all bases for decision-making. There is a much higher degree of 

certainty in predicting what might be popular or fashionable but there is no necessary 

connection between what is popular what is right. We turn now to look at the decision

making process in humans and social animals in more detail. 

5.7. TYPES OF THINKING AND DECISION-MAKING 

Around the turn of the century, the well-known American psychologist and philosopher, 

William James wrote: 

"To say that all human thinking is essentially of two kinds- reasoning on the 
one hand, and narrative on the other- is to say only what every reader s 
experience will corroborate". (William James, quoted in Bruner, 1996) 
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Eighty years later, Jerome Bruner(1986), also thought that there were essentially two 

modes of thought. One he calls "paradigmatic or logical scientific" thought and the 

other "narrative" thought. Paradigmatic thought he says: 

"attempts to fulf)ll the ideal o;formal, mathematical system of description 
and explanation. It employs categorisation or conceptualisation and the 
operations by which categories are established, instantiated, idealised and 
related one to another to form a system" (p 12) 
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His choice of language is misleading. Science might be couched in mathematical and 

logical language, but people do not think in such terms in their every day living. And, as 

Damasio (1996) makes clear, it ignores the important role of feelings. We have seen, 

feelings are prior to and intimately bound up with cognitive processes (see also Bateson, 

1973, 1980 and Birch 1995). Nevertheless, Bruner clearly identifies an underlying 

process of mind that is fundamental, not only for humans, but all motile organisms. It 

involves identification of events that do not fit normal patterns (what Bateson calls the 

"difference principle of mind"), isolates them, and links them to other surrounding 

events. As pointed out earlier, it involves empirical reality testing, either alone (by 

touching, sniffing, looking etc) or in groups where members of the group, communicate 

their perceptions to others and seek confirmation. In humans this takes the form of 

dialogue, but it occurs in all social animals, including social insects, where, for 

example, signals of danger from one individual are picked up and augmented or 

reduced as they are passed from one to another. 

I will refer to this type of thinking as "analytical thinking" rather than use Bruner's 

phrase "paradigmatic thinking" as I wish to reserve the term paradigm to the contextual 

meaning developed by Kuhn (1970). Analyti~al thinking is a process and should be 

distinguished from another kind of thinking process involved in explaining what is 

observed. Such explanations involve "narrative" which is Bruner's second way of 

thinking and which is involved in: 

"good stories, gripping drama, believable (but not necessarily true) 
historical accounts" (pi 3) 

Both analytical and narrative thinking can be creative. For the purpose ofmy argument 

here, analytical type thinking is involved in entrepreneurial decision-making. It 

involves analysing existing contexts, generating new insights and linking contexts. The 

narrative thinking by way of contrast involves setting context boundaries, what we refer 

to here as governance type decision-making. 
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Bruner's language reflects his top-down approach as he tries to capture some of the 

ideas used by the many scholars seeking to come to grips with the complexities of 

human cognition. With the bottom up approach that we are pursuing here we can offer 

an explanation for the distinction between the two types of thinking. All motile 

organisms are capable of creative type 'thinking' (not always consciously of course) and 

making entrepreneurial decisions, but only humans and social animals (not social 

insects) exhibit narrative type of thinking and governance decision-making. 

The distinction also appears in various psychological theories. For example, Freud's 

well known tensions between the id (what can loosely be described as the underlying 

biological processes, the ego (that in our terminology is analytical and entrepreneurial) 

and the super-ego (internalised social norms and conscience, involving narrative and 

governance) reflect this distinction. Life in Freud's framework can never be more than 

a series of compromises as it is in all conflict models of human personality (Maddi, 

1968). The distinction also occurs in anthropological writings in the concept of 

"narrativisation" (Jay, 1993,51) that involves setting relationships, models, roles, and 

values in a framework of cultural meanings, or more simply, the stories people live by 

(Campbell, 194 7). 

The widespread recognition of the two modes of thought across many disciplines is 

offered as evidence for the utility of the distinction I am making and supports the claim 

that decision-making necessarily reflects one or other mode of thinking. As a 

consequence, I argue that all decisions are either of the entrepreneurial or governance 

type. There are no decisions involving any other basis. This includes the routine 

decisions that we make every day. 

For some time I thought that routine decisions might operate within an existing well

defined context and might be different to either the entrepreneurial type or the 

governance type that involves new contexts. But on reflection this cannot be correct. 

Routine decisions are those involved in the day-to-day living. They include personal 

decisions such as what clothes to put on, what to eat, whether to sleep in, whether to 

visit friends, go for a walk, stretch and so on. They also include decisions related to 

employment, either in the workplace or within a profession. They may be taken by an 

individual or in consultation with others, but they exclude group decisions where 

individuals jointly agree to a course of action or to conform to some agreed principle or 

policy. Such collective decisions are guides to action. They clearly set contexts and are 

thus governance type decisions. 
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The distinction can be clearly seen in an example. When I ask myselft "What tie will I 

wear today?" and choose the red one, I am making an entrepreneurial type decision, 

creating a new context. When I say to myselfi : "I have worn my red tie so often that I 

won't wear it again this week." I am making a governance type decision, setting a 

contextual boundary. 

Generally, routine decisions are involved in most ofiwhat we do, often without thought 

or deliberation over options, sometimes out ofihabit, but always within well established, 

comfortable patterns that do not seem to involve significant novelty, uncertainty or risk. 

But a decision, by its very nature always involves a change in context. It is purposeful. 

"Now I am in this context but I want to change so that I am in that new context". A 

decision is made and I act accordingly. In animals this is probably not a conscious 

process. It may simply involve a wish to shift location from here to there _or simply 

away from here. Such decisions can be made very rapidly. For example, an animal 

when running positions its feet carefully on the most suitable ground avoiding rocks and 

holes and obstacles. It does not do this consciously oficourse, just as we don't when 

running over rough terrain. But for the framework here, each strategic placement ofi a 

foot constitutes a decision, albeit a highly routine one. 

We now consider the two types in more detail in the next two Sections. By way ofi 

definition, entrepreneurial decisions involve creating new contexts, and governance 

decisions involve setting context boundaries. 

Clearly there is a tension between the two. In social animals, dominant individuals set 

contexts as is the case in some human groups. But only human groups seem to have 

evolved a capacity for setting contexts on a collective basis through dialogue. 

5.8. ENTREPRENEURSHIP 

French economist J B Say, writing in 1800, defined an entrepreneur as: 

"someone who shifts economic resources out of an area of lower and into 
an area ofhigherproductivity and greateryield". (quoted in Osborne and 
Gaebler, 1992, xix). 

This definition is very broad. lfithis definition is applied to biological processes it can 
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be seen to involve four types OD activity: 

1. moving plants or animals from one area to another where they will produce 
better, 

2. providing the plants or animals with better nutrients and food 
3. removing pests and impediments to productivity, and 
4. breeding more productive organisms either through artificial selection or 

genetic engineering. 

When applied to material processes, entrepreneurship might involve the concept OD 

efficiency, for example through the use oDnew or less material, processing it more 

quickly or using less energy (including labour) to do so. 

When applied to economic processes entrepreneurship involves only one dimension: 

money- through minimising an investment and effort for a maximised return. The 

concept OD efficiency is often inappropriately applied to services involving human 

relationships. When a relationship is reduced to a measurable "productive W1it", it 

comes at the expense OD quality and turns the relationship into a mechanised process. 

Entrepreneurism creates new contexts by redefining existing ones and seeing new 

opportW1ities not previously recognised. These are sometimes described as market 

niches : contexts that have only recently become apparent. 

Whether the entrepreneurial activity is seen in a bio-physical or economic context, it 

necessarily involves design. Decisions relating to good design are amongst the most 

complex oDall decisions and will be considered in more detail in Chapter 7. In the 

meantime it should be noted that attempts by entrepreneurs to create markets are 

usually not successful. For example, the potential oDthe automobile was not realised 

for _many years after their invention. They were seen as luxury toys, and were marketed 

to that niche. Later, they became useful in other contexts such as delivery vehicles, and 

now they are essential for personal transportation and whole economies are based on 

the mobility provided by cars and trucks: a process that Boyden 1992,73) calls 

"technoaddiction" which he defines as the situation when: 

"new techniques have been introduced into a society ... not really necessary 
ifor the satisfaction of the survival and health needs of the 
population ... [ resulting in] societies reorganising themselves around the new 
techniques and their populations-gradually becoming more and more 
dependant on them ifor the satisfaction of basic needs" 
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He identifiies machines driven by fossil fuels and electricity as recent examples. 

The use ofithe pejorative term "addiction" is not helpful. The process Boyden describes 

is the normal process ofi enculturation. Fishing communities come to depend on fish, 

and may know little else, similarly for agrarian, herding and industrial communities. 

These cultural adaptations are not "addictions", a term the Macquarie Dictionary 

defines as being devoted (o or driven by a habit, especially in relation to narcotics. In 

their modem meaning, addictions are maladaptive. It is difficult to see how cultural 

adaptations that result in massive increases in populations are 0£ themselves 

maladaptive. It is the very success ofithese technologies and the population increases 

they generate at the expense o£the biosphere as a whole that is the problem, not the 

technology itself. 

I have used the term "entrepreneur" which is widely used and acceptable in the business 

community, because the model being developed will use business facilitation and 

entrepreneurial techniques to achieve sustainable outcomes. Business facilitation 

involves advisory services and support activities such as business incubation, network 

brokering and cluster developing. Terms other than entrepreneurship could have been 

used. For example CS Lewis (1972) uses the term innovator to capture a similar 

meaning. Other alternatives might include change agent, neologist and originator but 

such words lack the context-shifting role that entrepreneurship involves and are so wide 

that they could include novel governance-type decisions. 

5.8.l Markets and Values 

It might be argued that markets can also be seen as decision-making frameworks, but 

this inteipretation is not correct. The term market once referred simply to the place 

where people buy and sell, and later, more abstractly, the process ofi buying and selling 

in relation to a specific commodity/service regardless ofi location. Currently the term 

can function as an agent, (i.e. an animate noun) as though they have a capacity to make 

decisions. For example, economists, particularly laissez-faire economists, talk 0£ letting 

the market decide an appropriate product and price. In this sense markets have ultimate 

decision-making power, but only when looked at from within the economic system. 

From this internal view the market is an absolute that is necessarily always right (like 

the concept ofiGod in many religious beliefisystems). But when looked at from outside 

(in a wider context) it is often seen as superficial, fickle and even dangerous. 
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In this thesis, a market is simply a mechanism that weighs and aggregates individual 

values. It is in not itse1£ a decision-making process, although it clearly reflects the 

decisions o£many. We follow Daly (1999) when he pointed out that: 

"Individual values, usually called preferences by economists, are taken to 
be subjective in the sense that, if they were objective, individuals could 
agree on them and enact them collectively. It is assumed that there is no 
objective value or standardifor judgingpreferences". 
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It is important to note that, for economists, the absence 0£ objective value is an 

assumption. It is not demonstrable within the economic :framework. It is interesting to 

note also that it £.ts neatly within a post-modernist :framework which claims that not 

only values, but all reality is subjective (Windschuttle, 1994). 

Daly also points out that economists have not always assumed that value is purely 

subjective: 

"Earlier in the history of economic thought value had been considered 
objective in the sense of being rooted in "real costs", especially labor 
cost .... Among [modem] economists, however, cost means "opportunity 
cost" the best alternative benefitiforgone. The notion of objectively good 
preferences has been rejected by economists, who hold thatpreferences are 
purely personal and subjective. Any appeal to the concept of objective 
value in this sense is thought to be merely the veiled imposition of the 
speaker s personal preferences on everyone else. " 

Economists are inconsistent here as they do recognise some objective goods, for 

example: full employment, low inflation, stable exchange rates, and most importantly, 

economic growth ( as measured by GDP). We will come back to these "goods" later. 

For the moment, it needs to be noted that markets are essentially nonnative, and they 

reflect the sum total 0£ individual decision-makers acting within their subjective reality 

spaces. As such a market is not a decision-making entity, and like questionnaires, 

census forms, personality inventories and the like, markets are essentially self,. 

referencing indicators 0£ social trends. 

Why the idea 0£ a market, particularly a free market, has come to play such a dominant 

role in our society is not clear and will no doubt be the subject o£much scholarly effort 

in future. It has come to dominate all the other intellectual influences on the planet, 

including science (biophysical and social), religion and all traditional cultures. Only the 

creative arts seem able to resist, but they do so at a substantial price ~udging by the 
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number of poor artists. From time to time other groups have held out against it for a 

time by military or other means, but such stand-offs have been of a relatively short 

duration and sometimes highly destructive of both people and the environment. 
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So powerful is the market mechanism that I will argue below that now it will only be 

possible to achieve ecological sustainable outcomes in a market context. 

5 .8.2 Measuring Entrepreneurial Behaviour 

We have seen that entrepreneurship has its roots in animal behavior. As with human 

entrepreneurs, motile organisms act in their own interest within the limits of their 

motility, perception, memory and imagination. They can change contexts by changing 

the direction of their sensory apparatus, and if this identifies a better location, moving 

to that location. But this is simply context changing. It is not entrepreneurship. The 

most convincing evidence of entrepreneurship in animals is through tool use. Tools 

involve entrepreneurial decision-making insofar as they change the context to achieve a 

goal. For example a termite nest for a chimpanzee is not very productive until a fishing 

tool increases its productivity many fold. 

The way entrepreneurship is used in the management literature is narrower than used 

here. It is limited to individuals who are successful in the commercial market place 

where success is measured in money terms. But although microeconomics deals with 

the behaviour of firms, the conceptual framework in which businesses actually operate 

is increasingly biological. As already observed, biological metaphors are becoming 

more common. Here are some more examples: we are told business survival is 

dependent on making sufficient money to remain solvent (i.e. stay alive). Corporate size 

is related to metabolic efficiency, and the literature abounds with references to market 

niches, competitive and symbiotic relationships and strategic alliances. This contrasts 

with earlier fashions where business borrowed heavily from the mechanistic 

frameworks developed by the physical sciences. At that time, factories, governments 

and other institutions and the people who worked in them were seen as machines. I 

recall in the late 1960's, the President of Berkeley (a university in California) referring 

proudly to his university as a machine for getting degrees. 

Numerous studies have looked at the psychological traits of entrepreneurs. As we have 

seen, psychological traits are self-referencing normative concepts and poor predictors of 
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behavior, however considerable research effort has gone into refining these concepts 

and they are in common usage so it is important to examine recent research results. 

Following are some examples using traits and stereotypes. The way these constructs are 

used in these studies is essentially descriptive and the explanatory and predicive failure 

of such approaches supports my earlier claim about their limited usefulness. 

Begley and Boyd (1987) found: 
(i) entrepreneurs to be more aggressive and competitive, 
(ii) more willing to take risks, 
(iii) more active in terms ofleadership within a group, 
(iv) more tolerant and trustful of people and 
(v) more anxious and less tolerant to :frustration (exhibiting lower 

levels of emotional stability). 

Bennet and Furnham( 1991) compared 16 to 19 year old students who expressed an 

interest in running a business with those who did not and found that the enterprise group 

showed: 
(i) higher levels of internal control and 
(ii) stronger belief in the Protestant work ethic. 

Other traits identified include a strong desire for personal freedom and an unwillingness 

to subordinate their personal goals to the generally held community standard. 

These studies tend to confirm popular stereotypes of entrepreneurial behavior and also 

fit the archetypal hero figures that Joseph Campbell (1949) has shown to underlie all 

human cultures. In our Western culture entrepreneurs are the new heroes who go 

beyond the ordinary and serve as models for the young. But as with all such stereotypes 

they are non-predictive. 

Large organisations are not entrepreneurial though they may ha';'e entrepreneurs 

operating within them. They are dominated by managers. Carson et al ( 1997) 

summarise 30 years of research comparing entrepreneurs and managers. Their results 

are summarised in the table below: 

ENTREPRENEURS 

perception of opportunity 
short-term commitment 
direct colleagues 
risk takers 

MANAGERS 

seek to control resources 
evolutionary, long term commitment 
negotiate with colleagues 
seek control of context 
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risk reducers flat structure 
extensive networks 
challenge authority 

work to budgets and formal planning processes 
seek power, status and authority 

It should be noted that these results, while demonstrating the limited utility of trait and 

sterotype approaches, nevertheless reflect the distinction I am drawing between 

governance and entrepreneuship. Clearly, managers are primarily focused on rule 

making or governance type decisions. 

A great variety of studies have looked at psychological traits of human entrepreneurs. 

The literature is far from conclusive. Robert Hornaday (1992:12) reviews the small 

business management literature up to that point in time and notes that there is no 

accepted definition - working or otherwise - of the terms "entrepreneur" and 

"entrepreneurship". He points out that many writers avoid the issue by referring to a 

catalogue of different ways to refer to entrepreneurship. Even such well known 

identities as Michael Porter who argued in his The Competitive Advantage of Nations 

that countries must rely on entrepreneurs to get things going, fails to define the term. 

Hornaday quotes Gartner (1990) who identified 44 definitions of entrepreneurship and 

90 definitions of entrepreneurial attributes. 

For those trained in Psychology all this lack of clarity is hardly surprising. As we have 

already seen in Chapter 4, trait approaches to human behavior are extraordinarily weak 

predictors. After ten years of study at the Research Centre for Entrepreneurial History 

at Harvard a large team of scholars concluded that: 

"the search for real entrepreneurs was futile ... and attempting to identify 
individuals as entrepreneurs was a waste of time ... although they 
recognised the utility of theoretical entrepreneurial types in economic and 
sociological theory" (Hornaday, 1992:12) 

An explanation for the failure to find an "entrepreneurial trait" or personality type is 

that entrepreneurial behavior is common to all human beings. It is the result of creative 

thinking. But if all humans were only entrepreneurs, we would see "the tragedy of the 

commons" (Hardin, 1968) played out everywhere. While the tragedy happens all too 

frequently as a result of excessive entrepreneurial activity, it is not inevitable, and is 

held in check by good governance. 
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5.9. GOVERNANCE 

Governance-type decisions as I define them here, differ fundamentally from 

entrepreneurial decisions. They involve narrative thinking, and are involved in the 

process o£rule making (and enforcement), policy development or framework setting 

and law making. In the terminology used in this thesis it involves the setting 0£ context 

boundaries. Entrepreneurship looks for opportunities within, outside, through and 

around existing contexts. It is a liberating process. Governance is a restraining one. 

Managerialism is a form 0£ governance. Artistic creativity is entrepreneurial, so is 

science. 

While I have defined governance as involving boundary setting and therefore being a 

limiting factor, it is only limiting for one type o£behavior i.e. that behaviour that falls 

under the new limitation. But a boundary encourages the opening up 0£ new 

opportunities for different behaviours. Boundaries restrict peoples' activities and this 

triggers a diversity 0£ responses. Legislators know this and often draft laws in terms 0£ 

wide prohibitions, and then only opening a narrow legal gate to allow select activities 

through. But such drafting tricks and other counter measures to restrict behavior 

invariably generate a greater diversity 0£ responses than existed before the boundary is 

set. 

Examples abound. Banning one product because it is environmentally dangerous, for 

example, stimulates a search for more products that are not. Such searches are usually 

successful and a number 0£ products result that would not have been found without the 

ban. Even in extreme cases, where human prisoners and animals in zoos are severely 

confined (provided that conditions are not so inhumane as to cause serious health 

problems) the people and animals concerned show an extraordinary ability to adapt. 

They indulge in a range 0£ behaviours that they would, in all likelihood never have 

adopted without the barriers. Examples include prisoners learning to paint, take up 

study and so forth, animals learning skills they would they would never have learned in 

the wild. People living in occupied countries all show a remarkable degree 0£ initiative 

within the restrictions. This does not justify the placement o£wholesale restrictions 0£ 

course, but it does illustrate that restrictions imposed forwhatever reasons have the 

effect 0£ stimulating diversity in action and the opening up 0£ new opportunities. 

Nowhere is this trend more obvious than by looking at the legislative program 0£ 

developed countries. Despite all the rhetoric about small government, the world's 

parliaments are passing more and more complex legislation every year. Collectively, 
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we humans are putting boundaries everywhere, but the level of entrepreneurial activity 

is increasing at the same rate. This is not to say one is a cause of the other. It reinforces 

the point that imposing boundaries opens up new opportunities. 

We will address the difference between good and poor governance and the vexed 

question of the best way to set boundaries to achieve ecologically sustainable outcomes 

later, but first we need to examine the governance process itself. 

I follow Osborne and Gaebler (1992, xviii) in defining government as: "the mechanism 
we use to make communal decisions" . Governance then are the processes we use to 
achieve that end. 

Osborne and Gaebler's definition is particularly appropriate in social systems involving 

democratic and consensus-type decisions. Its validity is less clear in autocratic, 

dictatorial or totalitarian contexts. Nevertheless, even in situations where one or a few 

individuals exercise power, these individuals are only as po~erful as thefr popular 

support allows. Thus it is not unreasonable to see that even the most dictatorial regime 

nevertheless involves a degree of communal decision-making. From the point of view 

of the leader( s ), his/her/their decisions may be entrepreneurial, but, from the point of 

view of those being led, it is a governance decision. Of course governance 

arrangements that do not enjoy widespread popular support are relatively unstable, and 

hopefully short lived. 

Legal systems, standards, policy settings, societal arrangements and social taboos are all 

aspects of governance and act as restraints on routine and entrepreneurial decisions. 

Although many see these restraints as a negative, such a view is short-sighted, because, 

as we have seen, the imposition of one restraint gives rise to new opportunities. Good 

governance, like learning and evolution itself, is an iterative process that produces ever 

more diversity and, in turn, opportunity for entrepreneurial choices. 

The strength of contextual boundaries set through processes of governance should not 

be overestimated. They are very weak. For example, since time immemorial people 

have traded with each other, both within cultures and across cultural boundaries. I know 

ofno cultures that do not trade. Even in war, enemy soldiers on opposite sides of the 

battle-field have found opportunities to trade. The entrepreneurial spirit runs deep. 

Although trade is universal, what is traded varies greatly. Governmental activity seeks 

to influence trade, but has been only partly effective in controlling it as so-called "black 
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markets" and international drug trafficking attest. Similarly, entrepreneurial efforts to 

convince people to buy this or that product are also remarkably ineffective. The market 

abound with products nobody wants, and many more products are developed than ever 

catch the public imagination. We will look at markets and attempts to influence them 

in more detail below. First we need to counter some trends to blur the hard distinction 

between governance and entrepreneurship. 

5.9.1 Entrepreneurial government 

There are strong moves towards "entrepreneurial government" , especially in English

speaking OECD countries. In this framework entrepreneurial government is a 

fundamentally flawed concept. David Osborne and Ted Gaebler strongly promote 

entrepreneurship in government through their book "Reinventing Government'. It 

became a best seller in the early 1990's in the USA. Aspects ofithe same trend can be 

seen in Australia's introduction ofiperformance incentives into some levels ofipublic 

service management. 

Looked at in this way governance is somewhat different to traditional political science 

which is: 

"concerned centrally with matters indicated by such words as politics, 
government, state, society, policy, authority and power" (Waldo, 197 5, 1) 

or what might be seen as top down processes. 

In the human context the distinction between entrepreneurialism and governance is 

fundamental and a failure to differentiate between them gives rise to conflicts ofi 

interest. For example, ifi entrepreneurs make the rules, only their interests would be 

served. Ifi governments engage in entrepreneurial activity they set the rules to suit their 

own convenience, and the quality ofi service and the rule-making function might both be 

compromised. 

It is a key finding ofithis thesis that the two types ofidecision-making should be 

separated in all organisational and administrative arrangements within 

governments, corporations and community decision-making processes. 

In PART 3 we will see some examples ofiwhere this has not been done with disastrous 

results. 
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5.9.2 Subsidiarity 

In this thesis, government is essentially a bottom up process. This is consistent with UN 

instruments and increasingly international practice that vests ultimate power in the 

people and the principle of:subsidiarity. This principle states that decisions should be 

made at the lowest possible level giving a power hierarchy which looks something like 

the one below (greatest power at the top): 

individuals 
groups/teams 
communities 
local government 
regional/state/provincial government 
national government 
international (bi- and multi-lateral) arrangements 

Supporters of:this view argue that Federal systems such as the ones operating in the 

USA are so successful because "the powers not delegated to the United States by the 

Constitution, or prohibited by it to the States are reserved to the States respectively or 

to the people." A similar situation exists in Australia where the Constitution provides 

very limited powers to the Federal Government (Defence, Foreign Affairs, International 

Trade and some limited powers in respect of: Social Welfare and Health). In Australia, 

however, the principle does not extend to local governments that derive their power 

from the State level. State Governments in Australia have a history of: arbitrarily and 

sometimes capriciously interfering in local government affairs (Larcombe,1973). 

The subsidiarity principle is included in the preamble to the Treaty on European Union 

and in Articles B, K.3(2)(b) and 2(b) and has been adopted by at least one non

government organisation: Amnesty International, for example, operates on three levels: 

local groups that control national sections that control the international movement. 

Stating the principle is simple enough but coming to agreement on actual 

responsibilities gives rise to considerable demarcation issues that are not always easy to 

resolve. Wii.tness for example the tensions between individual governments, the World 

Trade Organisation and the International Monetory Fund. In Federal systems of: 

government there are similar tensions between national and provincial levels, and 

likewise between local municipalities and the level of: government above them. These 

tensions are intimately linked to the principles of:transparency and accountability that 
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are essential for democratic decision-making. These principles will be discussed in 

detail in Chapter 7. We now need to look at a deep seated problem with governance 

processes and that is their incredible slowness compared with the speed 0£ 

entrepreneurial decision making. 

5.9.3 The Slowness o£Govemance Type Decision-making 

168 

This point can best be illustrated with a concrete example. In 1965, three years after 

Rachel Carson published her classic "Silent Spring" in the US, I was teaching in a boys' 

boarding school in Papua. Bed bugs were a problem in the dormitories. They lived in 

the cracks in the floor during the day and would come out at night and feast on the 

boys' blood. My room was in a comer o£the dormitory and I often woke up in the 

morning with little blotches of blood on the sheets. Something had to be done. The 

solution we used was DDT (dichloro-diphenyl-trichloro-ethane): several kilos dissolved 

in kerosene and applied liberally twice a year to the floor and walls and furniture where 

bedbugs were thought to be lurking. We knew nothing about the environmental 

dangers o£DDT and were assured it was perfectly safe for humans. 

Swiss Paul Muller discovered the insecticidal properties o£DDT in 1939. It was 

immediately hailed as a means 0£ stamping out insect-borne disease and winning the 

war that farmers everywhere were waging against insect pests. It was used in dust form 

during the war to combat lice and many thousands 0£ soldiers, refugees and prisoners 

were treated with it. As these people seemed to suffer no ill effects it was thought to be 

harmless to humans. Muller received the Nobel Prize. 

But it was not till 10 years later, during the early 1950 's that the insidious nature 0£ 

DDT was recognised by scientists and a further ten years before Rachel Carson's 

popular book drew it to world-wide attention in 1962. But we in Papua had not heard 

about Rachel Carson's pioneering work. Today DDT is banned in 34 countries and 

severely restricted in 34 others. But it is still being used in numerous developing 

countries, sixty years after its discovery and forty years after its dangers became well

known. (www.irptc.unep/ch/popsindxhtms). It took 5 years to turn on the DDT tap and 

over 40 years later we are still not able to tum the tap off, 

DDT is not the only highly toxic agent we have introduced. Others include the "dirty 

dozen" o£persistent organic pollutants (pops) such as aldrin. dieldrin, dioxin etc (www. 

http://www.irptc.unep/ch/popsindxhtms
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irptc.unep.ch/pops), In each case the story is the same: (a) a powerful commercial 

incentive to produce the chemical, (b) a rapid immunity to the chemical by the target 

insects, (c) high mortality of the animals that normally feed on the target insects and (d) 

a significant impact on human health and well-being. The impact on humans has 

resulted in the increase of human populations above local carrying capacities, the 

increase in cancers and environmental diseases and reduced human fertility. 

The problem with all these introductions of toxic chemicals into the environment is 

what Bateson (1970:464) refers to as the ad hoc measures we use to address perceived 

problems which leave uncorrected the deeper causes of the trouble and, worse, usually 

permit those causes to grow stronger and become compounded. In Bateson's view these 

measures are the result of "the combined action of (a) technological advance, (b) 

population increase, (a) conventional (but wrong) ideas about the nature of man and his 

relation to the environment". 

While not disputing Bateson's reasoning, the central question that needs to be answered 

is how to change this situation. I believe that there is only one answer: stop producing 

and releasing compounds that are toxic to the biosphere and cannot be broken down by 

natural processes. This concept is identical to System Condition no 2 developed by the 

Natural Step: 

"Substances produced by society must not systematically increase in the 
ecosphere." (Robert et al.,1995, 8) 

This means that in a sustainable society substances that are toxic to humans and animals 

must not be produced at a faster rate than they can be broken down and absorbed by the 

environment. Where such things cannot be broken down, or can accumulate above 

naturally occurring levels as a result of human activity, they must no longer be 

produced. There is no alternative. The time will have to come when people 

manufacturing and releasing such substances into the environment will be seen as guilty 

of crimes against humanity, and worse, what may be seen as a crime against life itself. 

How we might put in place a form of governance that prevents the negative outcomes 

without blocking entrepreneurial activity is the subject matter of Chapter 7. First we 

look at other decision making frameworks in Chapter 6 that aim improving ecological 

sustainability. 
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CHAPTER6 

ECOLOGICALLY SUSTAINABLE DECISION-MAKING APPROACHES 

"Homo sapiens non-urinat in ventum. " 
(fuscription above the Leydse Port, Amsterdam) 

6.1. OVERVIEW 

fu this Chapter we examine a number of published decision-making approaches that 

aim to assist practitioners achieve ecologically sustainable outcomes. These are: 

1. The precautionary principle and risk assessment approaches 

2. Eco-efficiency and factor X models 

3. Pressure, State Responses (PSR) and indicator models 

4. Ecological footprints and environmental space models 

5. The Natural Step 

6. Metabolic models 

These approaches range from simple guidelines to complex analytical tools. All 

involve governmental type decision-making. That is to say, they seek to limit 

entrepreneurial behavior. But, as we will see, some are conceptually and politically 

difficult to implement. We need governance that strategically closes off destructive 

negative options and at the same time create opportunities fur positive entrepreneurial 

outcomes. As we argued in Chapter 5, governance and entrepreneurial decision-making 

must evolve symbiotically. Simply closing entrepreneurial opportunities is neither 

possible nor desirable, while allowing unfettered entrepreneurial opportunities will 

destroy the ecosystem on which we depend. The key question that proponents of 

sustainability need to address is this: Is it possible to strike a ·balance between restrictive 

measures and new opportunities to stimulate ecologically sustainable enterprise 

development painlessly? I argue in Chapter 7 that we can design such an approach. 

fu the meantime it should be recalled that decision-making approaches should not be 

seen in the same way as research approaches. 

We begin this Chapter by considering the criteria by which we should assess the above 

decision-making frameworks and set the stage by drawing from some previous work in 

human ecology. We then go on to provide a critical overview of the main existing 

decision-making frameworks. 
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6.2. HUMANECOLOGY 

Sustainability is a complex concept with profound ethical implications. What is to be 

sustained? Who is to be sustained? By whom? And for how long? There are no simple 

answers to such questions which are being addressed by Human Ecology. 

Human Ecology studies the relationship between human activities and the ecological 

processes on which life depends. It recognises five distinct areas ofihuman activities 

that impact on the environment: 

1. population 
2. economic activity 
3. technology 
4. institutional arrangements (including markets), and 
5. culture, especially attitudes and beliefs 

There are also five types ofi human responses to changes in the environment that result 

from these activities and involve mitigating the effect. These are: 

1. blocking responses i.e. reducing the effect by placing a barrier 
between the cause and the effect 

2. adjusting ofithe cause 
3. increasing the robustness/resilience ofithe system 
4. countering the effect with new strategies, and 
5. dealing with the cause. 

In regard to the first ofithese, blocking responses, it needs to be pointed out that all 

cause-and-effect relationships are complex so that a single cause might give rise to 

more than one effect which may continue, ripple like, to extend way beyond the source 

ofithe cause. Or where a specific effect is the result ofian unknown number ofi 

interacting causes. Nevertheless Dietz argued that blocking responses are one way to 

prevent the undesirable consequences ofihuman activities. For example, it is possible to 

counter the loss ofi soil moisture due to temperature rises resulting from climate change, 

by mulching. He also identifies more dramatic ideas such as artificially increasing 

cloud cover and even using orbiting mirrors to deflect sunlight from where it is not 

needed to areas where it is needed, for example by extending the growing season in the 

temperate zones. 

Obviously, blocking responses are interventions that will themselves have 

environmental consequences, some ofiwhich may also be hatmful and may also need 
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intervention. This is what some refer to as the endless chain of treating symptoms. 

The second response, adjustment, simply involves adapting to the bad effects of 

reducing the impact. An example might involve growing a new strain of crop that is 

better able to tolerate the dryer soils. 
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The third response, increasing robustness, might involve, for example, a shift away 

from mono-culture farming to more diversified techniques. The greater diversity gives 

more response options in times of uncertainty. At the human level it might involve 

broader education and rather less, and preferably later, specialisation. 

The fourth type ofresponse is to counter the undesirable effect. A good example of this 

would be the planting of trees to create carbon sinks to offset the fossil-fuel based 

carbon emissions. 

Finally, the fifth type of activity is to stop doing what causes the problem. This can be 

exemplified by the ban on the production of CFCs. This is the only sensible response 

for the problems posed by persistent organic pollutants (POPS). 

Four of the 5 types ofresponses involve further interference with the system and may 

themselves be causes for undesirable effects. The realisation of this sequential nature 

of human interference in natural processes gave rise to the Pressure State Response 

approach that has been adopted by State of the Environment Reporting through most of 

the OECD and in Australia. I also see this approach as treating symptoms and discuss 

it in more detail later. Here I want to suggest that we can do better than endlessly fixing 

symptoms. 

By and large, human activities, for those people who abandoned hunter-gathering, have 

involved efforts to protect themselves from some natural processes through the erection 

of protective shields of one sort or another. Clothing, shelter and later, buildings, 

fences, walls and eventually, villages and cities. In the main these boundaries benefited 

humans and the plants and animals we favoured, along with many species we do not 

(pests and weeds) but it harmed much of the rest of nature. I use the "boundary" 

metaphor because this lends itself to the contextual approach being developed here. 

Other possible metaphors include Fischer-Kowalski's (1998) idea that we are 

progressively colonising nature. And still others that see human settlements as large 

cancers consuming all the nutrients they need from their immediate surrounds. 
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While such metaphors are colourful, they do not help us manage our affairs more 

sustainably. A systemic, boundary based approach, as we will see, gives us a more 

dynamic picture of the processes involved and lends itself to better decision-making. 
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We have also seen (Chapter 1) Boyden's concept of evo-deviation where changes in 

environmental circumstances as a result of human activities have deleterious effects on 

the health and well being of humans. We have seen how this concept can also be 

applied equally to those changes in environmental circumstances that might have 

beneficial effects on human health and wellbeing, and furthermore, that the concept 

need not be limited to humans. It applies equally to other motile species. When looked 

at in this wider context, human activities seem to involve trade-offs: what we do to 

further human health and well being can only be at the expense of nature and protecting 

the environment, and thus might be seen as deleterious to human well being. For 

example, unemployment arising from closing down logging operations. 

I now want to suggest that it is possible to avoid such trade offs and claim that human 

activities can both enhance human-well-being and environmental well being at the same 

time. In other words there is the potential for a win-win situation and even beyond to 

mutual advantage. 

Four conditions are necessary to achieve this result: three involving governance type 

decisions and one entrepreneurial type. These are in the case of: 

A. governance decisions: 

1. The human population cannot continue to grow indefinitely, and at least zero 
overall and preferably reducing populations in some areas should be our 
continued goal. 

· 2. There should be no waste of any sort, particularly waste materials that do not 
occur naturally in nature and cannot be absorbed by it. Everything that is non
renewable should be used and re-used so that the stock in circulation is constant. 
Everything that is renewable should be returned back to the eco-system. 

3. Remaining hunter-gathering activities (with the exception of traditional peoples 
using traditional methods for subsistence) should cease. Wiild fishing and forest 
industries should give way to aquaculture and agroforestry. Agriculture has 
proven itself capable of supporting billions more people than hunting and 
gathering. We need to develop ways to make such "artificial" techniques more 
sustainable. 
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B. entrepreneurial decisions: 

4. We encourage entrepreneurship within Say's definition of moving resources 
from areas of low productivity to areas of higher productivity, but within strict 
limitations (rigorously enforced) to increase the living biomass, maintain and 
preferably increase species diversity and allow normal evolutionary processes to 
continue. 

Both conditions 1 and 2 are widely accepted (although we are a long way from 

achieving them in practice) and I will not dwell on them. Condition 3 is less widely 

accepted, but inevitable as we identify species that lend themselves to aquaculture and 

agroforestry techniques, and I will return to this. I turn now to the fourth principle. Is it 

really possible that human activities can generate a win-win situation for all? Even with 

rats and mosquitoes! 

At the level of species the answer is certainly no. Normal evolutionary processes 

involve winners and losers, and it is inevitable that species become extinct. It has 

always been thus and always will be. But the robustness of life on earth is not 

determined by the particular mix of species, but by the diversity of organisms at any 

time, and diversity of ecosystems. Diversity increases the likelihood that some species 

somewhere will survive and thus it is the maintenance of the diversity of life that is 

crucial. The way we might factor in diversity considerations into decision-making will 

be discussed in Chapter 7. 

We now turn to the criteria we might use to evaluate current decision-making 

frameworks that aim at improving ecological sustainability. 

6.3. CRITERIA FOR EVALUATING ECOLOGICALLY SUSTAINABLE DECISION
MAKING. 

There is no simple, agreed definition of the term sustainable and there are no ready

made criteria for evaluating decision-making goals. Definitions include concepts such 

as the following: 

"Sustainable development is development that meets the needs of the 
,present without compromising the ability of future generations to meet their 
own needs" (World Commission on Environment and Development, 1987) 
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"Ecologically sustainable development means using, conserving and 
enhancing the community~ resources so that ecological processes, on which 
life depends, are maintained and the total quality of life, now and in the 
future can be increased." (Commonwealth Government, 1990, Quoted in 
Beder,1993,3) 
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Perhaps the strongest ofi all is emerging from some ecological economists who see 

environmental processes as a type ofi asset or "natural capital" that must be held 

constant ifi sustainability is to be achieved (for example, Costanza and Daly 1990). In 

this view sustainable means: 

"Each generation should inherit an adequate stock ofi natural assets alone no 
less than the stock ofi such assets inherited by the previous generation." 
(Rees and Wackernagel, 1994) 

Hare (1990, viii-ix) lists 13 principles for sustainable development: 
1. Intergenerational equity 
2. Conservation of biodiversity and ecological integrity 
3. Constant natural capital and sustainable income 
4. Anticipatory and precautionary approach 
5. Social equity 
6. Limits on natural resource use 
7. Qualitative development 
8. Pricing environmental values and natural resources 
9. Global perspective 
10. Efficiency 
11. Resilience 
12. External balance and 
13. Community participation. 

The IUCN, UNEP and WWF (1991,9-12) list 9 c~iteria for sustainability: 

1. Respect and care for the community of life 
2. Improve the quality of human life 
3. Conserve the Earth~ vitality and diversity 
4. Minimise depletion of the worlds non-renewable resources 
5. Keep within the Earth ~ carrying capacity 
6. Changepersonal attitudes andpractices 
7. Enable communities to care for their own environments provide a national 

frameryork for integrating development and conservation 
8. Create a global alliance 

These lists are essentially motherhood statements with which no one would seriously 

disagree. But what do they really mean? What specifically are "the needs of the 
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present"? Are these different to "wants"? What is the "Earth :S, carrying capacity"? 

What sort ofi "global alliance"? Does this mean a single world government? How 

much natural capital and biodiversity should we conserve? We all know that humans 

cannot continue to colonize nature as we have been doing, but where are the real limits? 

I suspect getting any son ofi agreement on such questions is practically impossible. To 

take a parallel case, the West has increasingly strong intuitions about individual rights 

and personal liberty over the last 200 years, but as Charlesworth (990,176) has pointed 

out, we have no agreed philosophical basis for individual liberty and rights. 

Beder (1993) attempts to answer such questions and in the process shows just how 

complex and indeterminate the issues really are. Put simply, there is no agreement on 

any ofi these things, and as pointed out in the Introduction, it is unlikely that we will 

come up with a single model that will be useful across all contexts in which human 

decision-makers might find themselves in the future. So we need a different approach. 

As it is our current economic system that drives global activities, the challenge is to find 

ways to fine-tune the economic system to make it ecologically sustainable. Again, we 

start from first principles. 

6.3.1 Criterion 1 

All human activities impact on eco-system functioning. In years gone by this impact 

was direct and obvious as we gathered food and lived out our lives as integral parts ofi 

the natural environment. At that time, the impact was limited to what we could do with 

our own bodies and the energy derived from our internal metabolism: approximately the 

same energy per person per day as required to light up a 115 watt light globe (Boyden, 

1990, 55). 

The use ofi fire, and later, the use ofi animals greatly increased our per capita levels ofi 

energy and enabled us to grow food, move more materials further, and construct 

dwelling places. 

It did not take long to discover that a fire in a hearth within a dwelling is far more 

efficient than one in the open, and the creation ofi an engineered environment began. 

Later still, the introduction ofimachines and harnessing ofi fossil fuels enabled large 

towns and cities to be built, engineered transport systems enabled humans to move 

materials and themselves anywhere on the planet. As I look around the house where I 

live I can find materials that have come from every continent. 

Instead ofi a direct impact on ecosystem functioning, human activities now operate 
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within the built habitat of our workplaces, schools and homes. The impact of these 

activities on natural ecosystem functioning is indirect, through the engineered systems 

that we have built up over the last 200 years. Our per capita energy requirements in the 

developed world have increased 100 fold (Boyden, 1990, 59) but our impacts on the 

natural environment are far from obvious. Many people are now so caught up in the 

engineered world that they no longer realise that they are biological organisms. 

Despite this, it is well established that the growth in human population, and its 

increasing demands on natural ecosystems are unsustainable. This leads us to the first 

criteria for evaluating the various decision-making models that can be summarised as: 

Does the model and decisions arising therefrom enable us to assess the 
quantitative impact of human activity on the eco-system in terms of 
ipopulation growth, and materials and energy usage? 

It should be noted that economic growth, which has become an end in itself and is 

widely seen as essential if there is to be any prospect of wealth redistribution, is 

unsustainable only if it consumes more resources and produces more waste. Growth 

based on dematerialisation of the economy and improved quality of services can be 

sustainable indefinitely. Some authors argue that development can be sustained 

indefinitely, but not growth. However I would argue that growth in terms of quality and 

value is sustainable if it involves reducing material and energy consumption. 

6.3.2 Criterion 2 

We have also seen in earlier chapters that increasing bio-diversity is a hallmark of 

ecosystem functioning, but this is an extremely slow process that is not well understood. 

Concepts of migration ( or colonization), succession and stability in ecosystem 

functioning are important issues. A decision-making model needs to take these 

processes into account, and this leads to the second criterion: 

Is the model sensitive to biodiversity? 

6.3.3 Criterion 3 

Cultural diversity and human rights are hallmarks of human evolution. As we have 

seen it is through diversity that human well being is enhanced in the short-term and 
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more likely to survive in the longer term. Hwnan decision-making must be within an 

agreed cultural framework and a well-defined bio-cultural region. Criterion 3 asks the 

question: 

Does the model lead to improved definition of political, cultural and bio
regional boundaries or does it ignore or confuse them? 

6.3.4 Criterion 4 

Finally, social cohesion necessarily involves concepts 0£ social equity, both within 

generations and between generations. Criterion 4 asks: 

Is the model sensitive to social equity issues? 

We now proceed to evaluate each o£the frameworks listed below in terms o£these 4 

criteria. 

6.4 THE PRECAUTIONARY PRINCIPLE AND RISK ASSESSMENT 

The precautionary principle states that: 

"Where there are threats of serious or irreversible environmental damage, 
lack of full scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation". (Bates 1995, 
32-33, Quoted in Deville and Harding, 1997). 

The precautionary principle is a caveat, not a model. It asswnes the existing 

frameworks for decision-making will continue. Its main effect is to shift the burden 0£ 

proo£ associated with development projects. Under this principle a proponent 0£ a 

project must prove that harm will not occur, rather than an opponent being required to 

prove that it will. This is a useful improvement, especially for very large projects, but it 

does not go far enough to address the underlying issues. 

Every aspect o£this principle is open to challenge. First, it needs to be understood that 

the principle is mainly aimed at government decision-makers (Deville and Harding 

1997). It thus largely ignores entrepreneurial decision-making. Second, it is couched in 

adversarial terms that invite confrontation and argwnent at the expense 0£ reason and 

problem solving. Third, there is no such thing as "scientific certainty". Science is 
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alw11ys open to change on the basis o£new evidence etc. Science can show hypotheses 

and theories to be wrong, but it cannot prove something to be right. Fourth, concepts 

such as "serious and irreversible damage" are virtually impossible to ~udge in advance. 

These often only become apparent after time ha~ elapsed, and are closely tied to the 

scale o£a project. While pollution from a small-scale project for example, might be 

~udged acceptable, it is the cumulative effect o£all the 'acceptable' little bits 0£ 

pollution from lots o£projects that causes the most damage. Fifth, while local decision

making is essential in environmental areas ( i.e. the principle 0£ subsidiarity or "the 

locals know their own patch best") this makes ~udging the total "acceptable limit" 

difficult. Just as we have mechanisms for sharing resources, we now need to have 

mechanisms for sharing the total acceptable limit equitably within a generation. Sixth 

and finally, while it is possible to apply the precautionary principle for projects for the 

benefit o£the current generation, it does not provide a basis for intergenerational equity. 

Risk assessment approaches suffer from similar problems as the precautionary 

principle. Risk assessment is possible within a known paradigm, where the likely 

outcomes and logically possible outcomes can be compared. But this assumes the 

paradigm is correct, which it never can be. More importantly, however, most risks 

involve shifting contexts into new paradigms where the consequences are, by definition, 

unknown. Consequently there is no basis for quantifying the risks. There is a lot 0£ 

confusion about ri~k. Some people describe entrepreneurs as risk-takers. But this is 

misleading. Entrepreneurs that I have worked with are risk-shy. They try to manage risk 

by carefully offsetting riskier activities with less risky ones, and in doing this they are 

following the strategy being argued in this thesis: reducing risks by cultivating diversity. 

The idea o£risk-taking has also crept into the public sector. As a public servant during 

the 1970's and 1980's we were encouraged to become "less cautious" and take 

"reasonable risks", use sampling techniques to audit decisions instead 0£ saturation 

checks and so on. The result has not nece_ssarily resulted in better decision-making. 

Costs have been reduced, but so has transparency, so that it is not possible to assess 

efficiency in any meaningful way. 

6.5 ECO-EFFICIENCY 

The concept 0£ eco-efficiency grew out 0£ the 1992 Rio Conference. Like the 

precautionary principle it is not a decision-making model in its own right but provides a 

significant improvement to the business-as-usual paradigm. It is aimed primarily at 
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corporate decision makers. 

A good overview of the technique is given in De Simone and Popoff ( 1997). According 

to these authors, eco-e:fficiency has two goals: 

1. "creating new products and services that meet the aspirations of most of the 
worlds consumers for prosperity and a clean and healthy environment", and 

2. "reducing the costs and liabilities associated with resource consumption, 
waste and end of pipe pollution control". 

To achieve these goals, eco-efficiency involves seven areas of corporate activity: 

1. reduction of the material intensity of goods and services 
2. reduction of the intensity of the goods and services themselves 
3. reduction of toxic dispersion 
4. enhanced material recyclability 
5. maximise sustainable use of renewable resources 
6. extend product durability, and 
7. increase service intensity of the products 

The motivation here is to reduce the impact on the environment and at the same time 

improve the bottom line of the corporation. DeSimone and Popoff give a large number 

of case studies where they demonstrate significant gains for both corporations and the 

environment. It is a valuable technique as any reduction in environmental impacts is to 

be welcomed. As it actually makes money for its proponents, it is a concept that is 

likely to be more popular than so called "end of pipe" solutions or simplistic regulatory 

solutions. 

There is a range of techniques or tools that can be used to improve eco-efficiency. The 

Australian Government, through its agency Environment Australia (1999) has 

summarised nine of these in a booklet for businesses that want to improve their 

environmental performance. But there are also trademarked techniques not listed in 

this publication including the Natural Step (Holmberg andRobert,1998) and Factor X 

(von Weiz.Acker, Lovins and Lovins,1997). Such approaches can be divided into three 

groups as follows: · 

1. improved environmental management of the business through the introduction 
of Environmental Management Systems (EMS), environmental reporting, 
accounting ~nd auditing, and the adoption of Life Cycle Assessment including 
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supply chain management and performance based contracting 

2. relating performance to external, (verifiable) standards or benchmarks, for 
example ISO14000 and Factor X techniques, and 

3. designing for the environment including "The Natural Step" approach. 
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Eco-efficiency approaches are greatly superior to precautionary and risk management 

approaches because they are impact reducing from the environmental point OD view and 

cost saving from the enterprise point OD view. They are 'win win' approaches, and 

should be strongly supported, but they do not rate highly against the criteria above, 

because they do not relate to bio-cultural boundaries and ignore social equity issues. 

6.6 PRESSURE-STATE-RESPONSE (PSR) MODELS 

The PSR model is an improvement over the preceding two because it is a dynamic 

model that shows the relationships between human activities that apply pressures on the 

environment and change its state or condition. Society responds to these changes 

through its institutions, which in tum leads to changes in human activities. A conceptual 

framework that seeks to capture these relationships in an urban context is illustrated in 

Figure 6.1. This model has been adapted from Adrianse (1993) and Mega (1995) and is 

used by a number oDOECD and Australian Governments as part oDtheir State oDthe 

Environment (SoE) reporting processes. 
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FIGURE 6.1 Diagramatic representation ofithe Pressure•State•Response model. 
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The PSR approach has two great strengths: first, it recogonises the concept ofinon•linear 

causality so that it is possible to assess the effects ofi our actions in various domains 

over time. And second, it is a basis for regular reporting so that base lines can be set 

and changes over time can be observed and remedial action taken. In Australia it 

provides a national system for measuring environmental quality and a national data set 

that can be used in managing and hopefully to maintain quality. 

In terms ofi the criteria set out above, while it is strong on criteria 1 and 2 (impact and 

biodiversity measures), as it is based on existing (environmentally arbitrary) political 
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boundaries ( criterion 3), management of catchments and bio-regions is extremely 

complex and sometimes impossible. It also lacks any consideration of social equity 

issues. 

183 

A crucial issue in the PSR approach is the selection of appropriate features to measure 

and monitor and this involves the identification of indicators of environmental well

being. Indicators are simply signs or symbols that have meaning. We have seen in 

Chapter 2 that white blood cells responded to changes in the ionisation of blood plasma 

as a result of the presence of a foreign organism. The change in ionisation is an 

indicator for the white blood cells. In more complex organisms, vision and hearing also 

involve indicators: and require the organism that depends on these sense modalities to 

interpret their meaning. We have argued that where indicators are passed on from one 

generation to the next they are cultural constructs that become highly valued. 

It is the emotional attachment that organisms have for their indicators that is both their 

strength and their weakness. The strength lies in the fact that an organism is constantly 

alert to the presence/absence or changes in the indicator concerned. The weakness is 

that it may continue to cling to an old indicator when it is no longer appropriate, and 

fail to look for new ones. 

Humans have used indicators since time immemorial. Tracks in the sand tell the hunter 

what animals have passed, how long ago and what condition it is in. Clouds in the sky 

tell the farmer of an approaching storm. And the canary in the mine warns the miners 

of the presence of methane. Medical doctors have used indicators of various sorts as 

tools to diagnose illnesses and economists, soothsayers and futurists all have their own 

favourites. But when it comes to putting indicators on a truly scientific basis, it is 

surprisingly difficult. In 1996 the Balaton Group (an informal group of prominent 

researchers and educators who meet annually at Lake Balaton in Hungary to discuss 

environmental and social issues) organised a meeting on indicators: 

" .... out of frustration with other meetings many of us had attended 
Meetings of scientists tended to dither, making endless lists that included 
everything that scientists know how to measure, but not necessarily 
anything that would guide society towards sustainable development. 
Meetings ofipoliticians tended to resist the whole idea of indicators of 
sustainable development, not really wanting information about the degree to 
which their nations are moving towards unsustainable non-development". 

(Balaton Bulletin, Spring 1996) 
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The crucial difference between the Balaton approach and other approaches is that they 

factor in a social dimension. It is not enough to consider scientific, technical and 

economic factors in isolation. As previously pointed out: Sustainability must be 

sociaUy constructed. One such approach presented at a Conference for Urban Policies 

by the European Foundation for the Improvement ofiWnrking and Living Conditions 

(EFIWLC) proposes 15 indicators listed below: 

1. GLOBAL CLIMATE INDICATOR (total greenhouse gas emissions: CO2 CH4, Np, CFCs 
andHalons) 

2. AIR QUALITY INDICATOR (the number of days per year air quality falls below legally 
defined limits) 

3. ACIDIFICATION INDICATOR (S0
2

, N0
2 

NH
3 

per hectare) 

4. ECOSYSTEM TOXIFICATION INDICATOR (total toxic substances produced/emitted) 

5. URBAN MOBILITY INDICATOR (Passenger kilometers by private car, public transport 
and by environmentally friendly means-walking and cycling) 

6. WASTE MANAGEMENT INDICATOR (tons of waste per inhabitant per year) 

7. ENERGY CONSUMPTION INDICATOR (tons of oil equivalent per inhabitant per year) 

8. WATER CONSUMPTION INDICATOR (M3 of water per inhabitant per year) 

9. DISTURBANCE INDICATOR (percentage of the population affected by noise or odour or 
visual pollution) 

10. SOCIAL WSTICE INDICATOR (percentage of people affected by poverty, unemployment, 
lack of education, information, training, and leisure) 

11. HOUSING QUALITY INDICATOR (percentage of people without adequate housing) 

12. URBAN SAFETY INDICATOR (percentage of population affected by crime and serious 
accidents) 

13. ECONOMIC SUSTAINABILITY INDICATOR (City income less fiscal deficit less 
environmental expenditure less pollution damage per inhabitant per year) 

14. QUALITY PUBLIC SPACE INDICATOR (percentage of green, monumental or public 
. spaces needing improvement) 

15. CITIZENS PARTICIPATION INDICATORS (percentage of population participating in 
elections and local decision-making processes) 

16. UNIQUE SUSTAINABILITY INDICATOR (defined by each city on the basis of its 
uniqueness). 

The International Institute for the Urban Environment (IIUE) has developed a so-called 

ABC indicator model (Deelstra, 1995) which clusters indicators into three groups: area

specific indicators (A), basis indicators (B) and core indicators (C). These are 

represented diagrammatically as the "amoeba" model as illustrated in figure 6.2. 
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FIGURE6.2 

Iii-ea specific Indicators developed by local 
communities and authorities to reflect 
local circumstances. 

Basic-set Indicators agreed by localities in a 
region for sustainable management for 
the region. These regions shall be as 
near as possible to bioregions. 

Core Indicators common to all regions for 
national policy development. In the 
Deelstra model, they form a 
"sustainability index". 
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According to Deelstra, the ABC-indicator model (which is registered as a trade mark) 

makes it possible to create a simple, generally applicable local index as part ofi the 

development ofia European Sustainability Index. They identified ten "container issues" 

to be built into the European sustainability index. A container issue was defined as: 

"an aspect of sustainability to which a compilation of concrete, measurable 
data is related, It is comparable to a box which contains various items that 
can be defined under the heading of the container" Deelstra (1995,4) 
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The ten container issues and core indicators were: 

1. HEALTHY ENVIRON1v1ENT (The number of days per year that locally applied standards 
for air quality are not exceeded) 

2. GREEN SPACE (The percentage of people that have access to green space within a certain 
distance) 

3. EFFICIENT USE OF RESOURCES (The total consumption of energy and water and the 
production of waste resources for final disposal per capita per annum, and the ratio 
renewable related to non-renewable energy sources. 

4. QUALITY OF THE BUILT ENVIRONtv1ENT (The ratio of open space related to the area 
used by cars) 

5. ACCESSIBILITY (The number of kilometers traveled by mode of transport- car, bicycle, 
public transport etc.per year per capita) 

6. GREEN ECONOMY (The percentage of companies that have joined Eco-Management 
Audit Schemes (EMAS) or similar schemes. 

7. VITALITY (The number of social-cultural activities facilities) 

8. COMMUNIY INVOLVEtvffiNT (The number of voluntary organisations/groups per 1000 
inhabitannts and an educated guess about the number of members) 

9. SOCIAL JUSTICE ( the percemtage of people living below the poverty line) 

10. WELL-BEING (A survey of citizens' satisfaction of the quality oflife with contents of the 
survey to be locally detennined) 

Neither the EFIWLC nor the IlUE make claims about the comprehensiveness of their 

proposed indicators. In the case of the IIUE it is made explicit that they have more 

work to do. But even a cursory glance at the two lists shows the enormous definitional 

problems that will need to be overcome. Both sets of indicators were generated through 

workshops and include contributions from many people. It goes beyond my purpose to 

compare nor analyse these, nor propose alternative lists. But the problems are manifest. 

Here are some of them: 

1. although concerned with urban sustainability, there is no assessment of the impact 
they have on the wider environment. Are the materials and nutrients being brought 
into these cities being returned to where they came from? What is their contribution 
to maintaining biodiversity of planetary systems? 

2. What are the waste streams? Although the EFIWLC proposes the measurement of 
all greenhouse gases, how much carbon is being locked up in carbon sinks? In a 
truly sustainable urban environment there should be zero waste. 

3. Although both approaches involve subjective indicators of the quality of the built 
environment, neither offer a rigorous measure. What is the age of the housing 
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stock? What are the levels of occupancy (persons per room) age and efficiency of 
other infrastructure: transport systems, water and sewerage systems, dependence on 
non-renewable energy supplies etc ? 

4. Both approaches stress that poverty, homelessness, crime rates, sense of security are 
important in developing an indicator set for the urban environment ( or any 
environment where people live), but how can these be defined in an objective sense. 
These are culturally specific concepts? 

It is important to remember that once people become used to an indicator, it becomes 

infused with meaning and significance, even if it is of doubtful validity. As Hamilton 

(1998,69) and many others point out, the current faith in the Gross Domestic Product of 

nations which is a poor indicator of well being, yet no government has been prepared to 

admit this. The final selection of indicators is a policy issue that needs to be agreed on 

by governments on an international basis. Their selection will most likely be pragmatic 

and will necessarily involve compromise. During the 1970's I was part of the team of 

Australian Government officials developing the first comprehensive set of social 

indicators for this country. These involved detailed discussions with state governments 

who were none too keen to see comparisons made on their respective social policies. It 

will be a much more difficult task to obtain agreements between countries on their 

relative environmental performance. 

6.7 THEFOOTPRINTMODEL 

This model is primarily associated with the recent work of William Rees and Mathis 

Wackernagel (1996) from the University of British Columbia. Ecological footprints are 

a measuring tool that provide a basis for estimating and comparing the impact 

individuals, communities, towns, cities and nations have on the ecosystems of which 

they are a part. They do this by relating ongoing requirements such as water, food, 

building materials, consumer goods, transport and energy requirements, to the amount 

of land required in producing them. 

The model has now been applied in a number of countries and localities around the 

world. It looks at five main areas of human consumption: food, housing, transport, 

consumer goods and services, and tries to estimate the amount of land resources used in 

each area. This involves three steps: 

1. estimation of the total amounts of resources and energy consumed by the 
inhabitants of the city (region, country etc.) 
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2. estimation of the amount of land required to produce these resources and 
energy within each of the 5 areas above, and 
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3. then, division of the total consumption by the number of inhabitants to give 
the average footprint per person. 

One of the great strengths of the footprint approach is that it can be applied to all levels 

from individuals to nations and it makes such issues as efficiency and equity 

transparent. For example, if one group needs more land than another to achieve the 

same quality of life, a natural question that arises is why one group is more efficient 

than another. Or, if one group uses more land than another to achieve a higher quality 

of life, is this fair? Both efficiency and fairness are important issues particularly as 

most human conflicts involve issues of resource access, fairness and efficiency. One of 

the justifications of displacing peoples has always been that they are not using it 

"properly". 

Another equally important benefit to flow from the model is its contribution to 

understanding sustainability. This feature is tied to the traditional farming concept of 

"carrying capacity" which is seen, in a farming context, as the number of animals that 

can be supported on a fixed area of land without bringing in external resources. This is 

a basic capacity measure. It needs to be coupled with fertility and mortality rates to 

give an indication of potential yield. Such a yield is only sustainable if the essential 

nutrients that are involved in harvesting the product are replaced. Farming practices that 

do not close the loop and return nutrients are essentially mining the soil of nutrients. 

Carrying capacity in agricultural situations differs somewhat from the way ecologists 

use the concept. They see carrying capacity as the maximum number of any organism a 

given habitat can support indefinitely. This does not include harvesting any of the 

organisms. From an ecological perspective, the idea of a "sustainable yield" which 

does not involve returning nutrients is nonsense. We will come back to this issue when 

we look at the proposed model in Chapter 7 where environmental flows and nutrient 

trading are developed. 

In the meantime, as Close and Foran (1998,3) point out, we can get an approximate idea 

of how "sustainably" we are living by measuring how much land is required to produce 

and maintain our standard of living. In this view, if we require more land than we have 

and are drawing on resources from elsewhere we are unsustainable. Implicit in this 

view is the idea of self-sufficiency, a consideration that may be essential in times of 
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conflict or economic uncertainty, but is far less important in a stable environment when 

imported supplies are more assured. 

Rees and Wackemagel have applied their concept to the ecological sustainability of 

nations. Based on their findings, I have divided countries into three groups as given 

below. Groups two and three are in descending order of sustainability. The least 

sustainable country is at the end of each list for each category. 

TABLE 6. 

1. COUNTRIES LIVING AT OR NEAR SUSTAINABLE LEVEL 

Brazil, China, Egypt, India, Indonesia, Malaysia, South Africa, 

2. COUNTRIES WITH EXCESS CAPACITY 

New Zealand, Finland, Sweden, Ireland, Australia, Canada. 

3. COUNTRIES LIVING BEYOND THEIR CAPACITY 

Philippines, France, The Netherlands, Austria, USA, Hong Kong, UK, Italy, Belgium, 

Denmark, Japan, Singapore. 

While lists like the above have a certain appeal and the potential to make sensational 

news items they have very little effect on day to day decision-making. To see why we 

need to go into the footprint methodology a little more deeply. 

The central issue of our times is whether the ecosphere imposes practical constraints on 

the activities of mankind and, if so, what are these constraints? 

Clearly, population size is constrained by the available resources, and no one seriously 

disputes the need to find acceptable ways to limit population growth. Economic 

activity based on land is also clearly limited. In addition, activities based on non

renewable (e g fossil fuels) or scarce resources, (e.g. platinum) are limited. Without a 

doubt the most significant of these is oil, consumption of which is shortly to exceed half 

the known reserves. Recent estimates by petroleum specialists, for example, Campbell 

and Laherrere ( 1998) put this event somewhere between 2003 as the earliest estimate 

and 2009 at the latest and 2006 the most likely. Around the peak, prices can be 

expected to climb sharply making a great deal of the cheap transport underpinning the 

global economy increasingly expensive. 
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W:hen oil prices start to rise (and this is inevitable at the current rate of consumption) it 

will place a premium on local self.I-sufficiency. This will have beneficial implications 

for local sustainability. 

Non-material economic activities, for example, those centred on human services, will 

also support sustainable economic activity, but most importantly, human activities based 

on renewable resources and protecting and enhancing ecosphere functioning, will 

potentially make the greatest contribution. 

Rees and Wackemagel (1994, 364) argue that carrying capacity does impose absolute 

limits. They provide three reasons: 

1. humankind remains a creature ofi the ecosphere existing in a state ofi 
"obligate dependency" on many products and processes of nature; 

2. the :fivefold increase in the human economy over the post-war period has 
begun to induce ecological change on a global scale that can no longer be 
ignored, and 

3. orthodox economic analysis is so abstracted from the biophysical reality that 
it is unable to detect, let alone advise on, the critical dimensions of the 
carrying aspects. 

As a decision-making approach footprint measurement is particularly useful in 

weighing up equity issues. It is a way ofi measuring and standardising the natural 

resources and energy we use in terms of the area of land required to produce our 

ongoing requirements. The land area is called an "ecological footprint". It is possible to 

estimate the footprint ofi individuals, groups, cities countries and the whole planet 

(Wackemagel and Rees, 1996) 

In terms of our criteria for decision-making, the model falls far short for giving 

guidance as to the real impact ofihuman actions on ecosystem functioning (criterion 1). 

It is not linked with biodiversity indicators ( criterion 2). It relates to decision-making 

entities (governments at all levels for example) but does not match these to specific 

regions. Footprints are abstract entities. They would be far more meaningful ifithey 

were regionally based so that the impact covered by the decision was within the 

bioregion ofithe decision-making group. W:hile it is acknowledged that self-sufficiency 

in all things is probably an impossibility, it is an ideal that enables those extracting 

resources and producing wastes to do so in their own backyard. 
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The main value ofithe footprint model is in the way that it highlights inequalities in the 

resource base ofi different groups, and, to the extent that groups respond to being on a 

list ofi being more or less extravagant, such a technique is quite helpful. 

6.8 THE NATURAL STEP (TNS) 

This approach was developed in Sweden by Karl-Hemick Robert and promoted by the 

Natural Step Environment Institute launched in Sweden in 1989. Active TNS groups are 

now operating in the United States ofiAmerica, the United Kingdom, The Netherlands, 

and Canada. There is a small Victorian group seeking to establish it in Australia. The 

approach involves applying a number ofiproprietary "tools" that it offers to business 

Corporations and Governments seeking "Environmental Solutions" on a fee for service 

basis. The approach argues that a sustainable society is one that meets the following 

four "system Conditions". These are: 

1. "Substances frqm the Earth's crust must not systematically increase in the 
ecosphere. 

In a sustainable society, fossil fuels, metals and other minerals must not be 
extracted at a faster pace than their slow deposit and reintegration into the 
Earth s crust. 

2. Substances produced by society must not systematically increase in the ecosphere. 

In a sustainable society, products must not be produced at a faster pace 
than they can be broken down and integrated into the cycles of nature or 
deposited safely into the Earth s crust. 

3. The physical basis for the productivity, and diversity of nature must not be 
systematically diminished, 

In a sustainable society, we cannot harvest or manipulate ecosystems in such a 
way that productive capacity and diversity systematically diminish 

4. The use of energJJ and other resources must be/air and efficient with respect to 
meeting. human needs. 

In a sustainable society, basic human needs must be met with the most 
resource efficient methods possible. " 
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These system conditions are virtually identical to the criteria we developed earlier in 

this Chapter. While the TNS approach is covered by copyrights and trademarks and can 

only be used under licence, it offers the most comprehensive practical criteria that a 

society needs to adopt ifiit is to be sustainable. The principles have been through 21 

manuscript versions and initially endorsed by 50 prominent Swedish Scientists. 

Subsequently, over 40 Australian scientists and similar groups ofiscientists in other 

countries have also endorsed these principles. In 1999, at a UNESCO workshop to 

explore the various approaches to sustainable development, 16 practical approaches 

applicable to industry were discussed and compared by their proponants. The general 

consensus was that TNS was unofficially agreed to be the most effective. (Personal 

communication with some ofithe participants). 

One weakness ofithe approach might be the restriction that allows only licensed 

operators to apply it. However, Robert and his co-workers see this as a strength. For 

them it provides the financial means for the approach to operate and is more credible 

among business corporations than a charitable or government based movement. This is 

a debatable issue and it may be that in some countries, the use ofi licensed consultants 

might be the most effective, but the idea ofi promoting it as a popular international 

movement such as Green Peace or Amnesty International, should not be ignored. 

I have attended 4 briefings on The Natural Step approach, and been provided with a 

number ofiimpressive case studies by its proponents, but these are purely anecdotal, and 

I am not aware ofi any evidence that the approach is being taken up on a significant 

scale anywhere. It is probably too early to assess its effectiveness, and while it remains 

a "closed shop' it is not possible to evaluate it in the public domain, but ofi all the 

approaches identified to date, it is the best in terms ofithe criteria developed earlier. 

6.9 METABOLIC APPROACHES 

There is a growing interest, particularly in Europe, in metabolic models for organising 

data and making decisions particularly in relation to the interaction between 

environmental and social concerns. But the term metabolism is used in rather different 

ways. Boyden et al. (1981) used it to describe the underlying framework for their 

pioneering study on HongK.ong where they saw it as the inputs, throughputs and outputs 

ofia city. According to these authors, the term metabolism was first applied to a city by 

A Wolman (1965,179). More recently it has been used as a framework for studying the 

sustainability ofiseveral European cities. Fischer-Kowalski (1998) looked at the history 
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of metabolism as applied to social systems and traced the concept to the 1860s when it 

was used by Marx and Engels in analysing the labour process. They used the term 

stoffwechsel as an exchange of matter between an organism and its environment. Early 

in the twentieth century it was being used as a framework for analysing energy flows. 

Fischer-Kowalski quotes Wilhelm Ostwald who argued that minimising the loss of free 

energy is the objective of every cultural development. What he called the energetic 

imperative: to transfer crude energy into useful energy. 

Fischer-Kowalski (1999) also found the term being used in the early 1870s by cultural 

anthropologists who saw it variously in terms of energy harnessed by a culture or as a 

way of describing social change. For example, she quotes Julian Stewart who 

conceptualised the shift of two hunter-gathering societies to becoming traders in terms 

of a complete change in their societies 'metabolism. Also in the 1860s the idea of 

metabolism was also invoked by the social geographer George Perkins Marsh in his 

Man and Nature: Or, Physical Geography as Modified by Human Action where 

according to Fischer-Kowalski, he argued that man is a dynamic force, often irrational 

in creating a danger to himself by destroying his base of subsistence. 

In the late 1960s, under the name of materials flow analysis (MFA) it was applied to 

modem industrial societies. Fischer-Kowalski lists numerous studies in this tradition 

which are also referred to as industrial metabolism and urban metabolism. It is 

important to note the concept is not a metaphor. In every case it refers to the actual 

flows of measurable materials and energy through the entity under consideration, be it a 

city, a society, or a nation, or whether the focus is on economic, cultural or 

infrastructural aspects. Because we will use the concept of metabolism in Chapter 7 we 

need to look at it in more detail 

Biology textbooks (for example Raven and Johnson, 1992) define metabolism as the 

sum of all chemical processes occurring within a living cell or organism. It includes 

mechanisms for bringing nutrients to the cells of an organism, removing wastes, 

regulating temperature and maintaining the organism at an optimal level of functioning. 

One of the most critical metabolic functions is energy transfer. For Raven and Johnson 

(1992,146) energy is ''the currency oflife" in the form of adenosine phosphate (ATP). 

The bulk of the energy that plants harvest during photosynthesis is channeled into the 

production of ATP for use by the plant. It is also used by all other organisms (including 

ourselves) when plants are consumed to power movement and to grow. Thus ATP plays 
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a central role in all organisms, and as every molecule of ATP includes three atoms of 

phosphorous, it is clear that phosphorous is an essential element of life. We will come 

back to the importance of phosphorous in' developing indicators to guide decision

making. In the meantime we need to look at metabolic process a little more closely. 

The chemical reactions involved in activating and regulating organisms are channeled 

through biochemical pathways in which the output of one reaction becomes the input of 

another. As Raven and Johnson explain it: 

"Biochemical pathways are the organisational units of metabolism, the 
elements that an organism controls to achieve coherent metabolic activity, 
just as the many metal parts of an automobile are organised into distinct 
sub assemblies such as carburetor, transmission and brakes." (pi48) 

But as you might expect, the mechanical metaphor, while appropriate in delineating 

component parts misses a crucial point. The car is a simple integrated system operating 

on push/pull mechanical functions. It is not self-organising nor are its component parts 

interactive like they are in living organisms. 

The key element 0£ any metabolic system is that it functions as a whole unit with 

clearly identi£.able boundaries. These boundaries are porous and selectively allow 

certain things in and keep others out. They retain what is needed and expel what is no 

longer needed and defend against dangerous incursions. For biologists, the mechanisms 

which control these processes are vital for the organism concerned. In the framework 

here some o£these mechanisms involve decisions. Motile organisms for example 

choose what to eat and what not to eat and position themselves to enhance survival and 

avoid pain. 

The concept o£metabolism can also be applied to natural ecosystems. While there is no 

capacity for choice in the ecosystem as a whole, individual organisms within the 

ecosystem do have choices that affect the functioning o£the ecosystem. These 

processes are beautifully described by Colin Tudge (1996) when continents first come 

into contact with each other and whole suites 0£ animals are able to move from one 

continent to another for the first time. He describes the blitzkrieg that occurred as the 

land bridge between South America and North America formed. South America's 

marsupials and other unique animals 0£ Gondwana origin were now free to move north 

while the animals o£North America which were o£Laurasia origin were free to move 

south. But the animals from the south were no match for those o£the north and the 
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result was that only one species 0£ marsupial moved north while numerous ones moved 

south and much 0£ South America's unique fauna became extinct. A similar pattern 

occurred when India, which was an Island for many millions 0£ years collided with 

Asia. And similar blitzkriegs occurred when humans migrated to islands and areas 

where animals had evolved isolated from predators. 

Not only do animals move between ecosystems, natural ecosystems themselves move or 

migrate slowly with changing climatic conditions. In addition the mix 0£ organisms in 

an eco-system is constantly changing through new colonization and succession (Gray et 

al., 1987). Thus we will apply the metabolic concept not only to organisms and urban 

structures but also to bio-regions, and look at metabolic models for sustainable 

development in Chapter 7. As we will see, it forms a central organising principle for 

the decision-making model we are developing. 
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CHAPTER? 
THE PROPOSED FRAMEWORK 

"Invest in land: they aren 't making any more of it!" 
Samuel Clements (Mark Twain) 

7.1 OVERVIEW 

In this Chapter we outline the decision-making framework, the key elements of which 

have been identified, developed, described and individually 1ustified in the previous 

Chapters. Justification of the whole framework in terms of its utility, validity and 

reliability are considered in Part 3. 

We begin by examining that newly emerging and increasingly powerful decision-mak

ing entity, the human organisation. But before doing so it is necessary to recall that a 

key element of the approach taken here is interactionist. Ecologist Daniel Kozlovsky 

(1974, 19) put it this way: 

" ... the organism-environment dichotomy is nonsense: all living things are 
open systems, constantly exchanging atoms with other: systems, living and 
non-living. Don't be misled by that thick skin of yours; when you cease to 
exchange, eat excrete, breathe, you 're dead. " 

As we have seen, interaction applies not only to the physical organism, but also to their 

subjective realities. Unless motile organisms are regularly making choices, experienc

ing, reacting to, interpreting and reinterpreting their world, they also die. The mind and 

the body are one. 

7.2 GROUPS 

It has long been recognised that some organisms are predominantly solitary while others 

live out their lives in a social group. Such groups are variously referred to as packs, 

herds, flocks, schools, prides and colonies in the case of animals and, in the case of 

humans:families, clans, and tribes. 'Iypically, the members of a natural group show a 

close genetic relationship with each other and patterns of behaviour that involve a 

certain degree of cooperation. As Dawkins and others have argued, such cooperation 

makes sense at the genetic level as it improves the probability that the individual's 
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genes get passed on. But there are also disadvantages. According to Purves et al.: 

"Some animals survive and reproduce better in groups than they do 
solitarily. The advantages of group living may include enhanced foraging 
success, better protection against predators, and better ability to defend 
rich foraging areas. Disadvantages of group living include higher exposure 
to disease, competition for resources and direct social interference. " 
(1992,1029) 
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There appear to be two possible routes for the evolution of natural groups: The familial 

route where offspring remain with the parents to assist with future broods, or the 

par asocial route where adults of the same generation associate around a common 

resource base and cooperative strategies evolve between them. Whatever route, social 

groups can only function if they can communicate with each other by sound, display or 

by chemical means (pheromones). Chemical communication can be either through 

contact (taste) or at a distance (smell). It is involved in trail and territory marking, mate 

attraction and repulsion of unwanted advances. fudirectly, these processes are also 

signals to predators. 

We have already seen that natural groups of interdependent organisms can make collec

tive decisions. This involves one or more individuals making a decision and the others 

simply following so that the group reacts as a whole. By way of definition, if all the 

individuals act in the same way, we have a collective decision. Such collective 

behaviour can be explained simply through imitation where one dominant leader makes 

a decision. The leader may be acting entrepreneurially, but at the same time she (in 

species where a female is dominant member of the group) also influences the behavior 

of others. From the point of view of the lower status members of the group, the leader's 

behavior might be interpreted as a governance type decision, but it is a collective deci

sion because the whole group acts in the same way. 

fu human groups, the decision might come about as a result of a strong leader (acting 

entrepreneurially) influencing the others or some more democratic deliberative process. 

For it to be a collective decision in a natural group, the group needs to be small so that 

all members can input into the deliberative process. fu larger populations, institutional

ised processes provide for decision-making groups (Cabinets, Boards, committees etc) 

that for practical purposes function as natural human groups. Such groups seem to 

work best when they involve between 8- 12 people and this size is undoubtedly the 

result of our evolutionary past. 
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In the next section we consider the interactions of members of natural groups in some 

detail before looking at human organisations as decision-making entities. 

7.3 SOCIAL INTERACTION IN NATURAL GROUPS 

It is now reasonably well established that our larger brains and capacity for language 

and culture have evolved directly as a result of selective pressures provided by operat

ing in a social context. As psychologist, Esther Goody points out: 

"Recent ethological research argues convincingly thatprimates are on 
many measures highly intelligent, and that this can be best explained as a 
product of social inter-dependence. Higher primate species appear to have 
progressively greater capacity to cognitively model responses of others". 
(Goody, 1995,206) 

She refers to this type of modeling as "anticipatory interactiveplanning''(AIP) and 

points out that AIP: 

"Creates a premise thatproblems will be resolved by modeling and 
managing others ' reactions to our own actions. One might call this a 
dyadic premise. Social intelligence means thatproblem-solving schemata 
have a slot for modeling the responses of a social Other, (Goody, 1995, 207) 

We have seen that a term such as intelligence is not very helpful in making cross

species comparisons. We will continue to avoid the use of such normative traits and 

instead refer to larger brain sizes as an objective measure corresponding to a capacity 

for more complex cognitive processing. An analysis of this processing and evidence for 

an organism's subjective state will continue to be deduced from its observed behaviour. 

It should be recalled that it is the cognitive aspects of organisms that have undergone 

the greatest evolutionary change, not the emotive aspects. As has been pointed out many 

times, the emotional aspects are prior and have changed relatively little (Damasio, 

1994). However, we agree entirely with Goody when she sees social interaction as 

necessarily involving some awareness of the impact of one's own actions on others as 

well as predicting another's actions on oneself. This need not be conscious awareness 

of course, and must increasingly be the case for interactions between animals of the 

same species. It is in predicting and interpreting the meaning of actions by fellow 

creatures that provides the selective pressure for higher order cognitive processing, 

creative thinking (drawing inferences from novel events), and planning (imagined 
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future scenarios). As pointed out by others, foraging follows customary patterns and 

tool use among animals is very limited. They can be explained in terms of:trial and 

error and imitation but they cannot explain the evolution of:higher level mental proc

esses. According to Humphrey it is only through dealing with the social environment 

that anthropoid apes and stone-age man could evolve higher order cognitive processing. 

As Goody put it: 

"The stone tools of Homo erectus appear to have hardly changed at all over 
one million years. This is aiproblemfor ethologists because it is 
inconceivable that a creature would develop skills that are seldom ever 
used. Indeed their assumption is the opposite: that skills only develop as a 
result of ipressures in the environment, such that the emergent skill makes a 
significant contribution to improved chances of reproductive survival. " 

(Goody, 1995, 2) 

For a group of organisms to live successfully as an interacting group, the benef:.ts for 

staying with the group must outweigh those of: leaving. These benefits might be called 

cohesive or cooperative factors. They need to be identified in any explanation of: group 

functioning. At the same time, each member needs to meet its own, individual needs. 

And to do so in the same location and approximately at the same time as other members 

of:the group. These might be called the group's competitive factors. For any group to 

function effectively, the co-operative and competitive factors must be in balance, in the 

same way as there must be a balance between entrepreneurial and governance decision

making in a sustainable context. 

Similar balances can be seen in other natural groups, but as we observe primates, the 

communication subtleties become more complex. For example, a group of:vervet 

monkeys have communications that are much more elaborate than a group of:hens and 

seems to involve intentionality. For example, Dennett (1988) discusses the behavior of: 

one vervet monkey during a skirmish between two troops of:vervets. The monkey 

concerned issued the "leopard call,, while no leopard was present and this had the effect 

of: sending all the feuding vervets into the trees. This deception appears to have saved 

the day for the monkey's own troop which had been losing the fight. 

In the case of:humans, many scholars have pointed to the sense of:identity that comes 

from belonging to a recognised group. This is commonly accepted as a universal 

human characteristic . It is often explained by postulating the existence of: a specific 

need such as a need for affiliation or some other psychic "glue'' such as group cohesion, 

but as we have seen in earlier chapters, such explanations that involve positing new 



CHAPTER 7: THE PROPOSED FRAMEWORK 200 

forces are not explanatory at all. What keeps the members 0£ a group together is their 

constant interaction with each other. This enables individuals to recognise each other 

and from this develop their own identity. (not the other way around, the idividual 's 

identity is derived from the group, as is all experience ofaeality in social organisms). 

Traditionally, psychologists focused on the individual while other social scientists 

focused on the group as a whole which they saw as totally separate from the individual. 

But such distinctions have more to do with setting disciplinary boundaries than the 

phenomena being studied. Nowhere is this distinction more apparent than in the field 

0£ linguistics which reduced human communication systems to abstract entities both 

separate from both the individuals and the groups that use them. Similarly, the study 0£ 

semiotics has been separated out from its users. 

We take the position here that these domains 0£ individuals, groups and their internal 

communication arrangements are indivisible. They can only be understood as inte

grated phenomena and are much more interesting when studied from a subjective 

decision-making view point. This approach opens up the possibility 0£ seeing the 

"community o£minds" as the unit o£analysis. This unit is not only the unit o£interaction 

between individual humans, but between the individual human and his/her environment. It 

appears to be closely tied to most high level cognitive activities. In addition to mediating 

social interaction, when alone, we "talk" to ourselves, rehearse what we might say, 

imagine what we might hear, solve problems and interpret the meaning o£all that we 

experience. 

Once language exists, it is not difficult to think o£means by which it can be maintained 

and propagated from generation to generation within a population. But how could lan

guage ever arise in the first place? One possible answer is that structure has progres

sively evolved. We have been so caught up with the complexity o£the structure o£lan

guage when seen as an abstract system that we have failed to see the emerging interactive 

strucnres (i.e. meanings) emerge in other organisms. The bottom up approach we pursued 

in earlier chapters suggests how this may have happened. Single celled organisms pro

gressed from interpreting the meaning o£events in their environment to interpreting in

creasingly more complex signals. These signals would have included signals emanating 

from fellow creatures (possibly in the form o£chemical transmitters). Thus the 

socialisation process could begin. Just as motility gave rise to choice ( decision-making), 

perception o£fellow organisms gave rise to socialisation. We differ from Goody how

ever and those working in the social interactionist field where they seem almost univer

sally to assume nominalisation and the manipulation ofaepresentations provide the key to 
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understanding the evolution oflanguage. As I have argued in Chapter 3, this assumption 

is incorrect and that verbs experienced in affordance terms are prior to the evolution of 

nouns. We are predominantly "doers", not "namers" Western scholars have placed a 

great deal of emphasis on human language and this has blinded us to the complexities of 

human languages and the ubiquitousness of action. It should be recalled that language 

itselfis action and much human thought is in the form of talking to oneself. 

This is not the place to explore the dynamics and evolution of natural groups and the 

contribution they have made to the evolution of mind and language. Here our concern 

is with one aspect of mind and that is the process of making decisions. And as we have 

also seen, decisions are action oriented, they involve much more than a manipulation of 

images by approaches that emphasize labeling, representational/reference models and 

other visually derived cognitions. Decisions involve actions: we are doing entities and 

as BuckminsterFuller (1970) observed we are verbs. 

We now tum to one of the most powerful decision-making entities of all time: what I 

will call the artificial group. 

7.4 ARTIFICIAL GROUPS 
Humans create artificial groups for specific purposes. The most common of these are 

teams which might be defined as a group coming together for a specific purpose, usu

ally a game or adoint venture such as a bush walk and in times gone by, a hunting party. 

These groups are temporary and involve complex decision-making strategies and inter

actions between individuals. In some societies, teams have become institutionalised by 

becoming legally constituted entities or organisations. Such legal entities are deemed 

by law to have many of the characteristics of natural persons, and while created, owned 

and controlled by human beings, they are becoming increasingly large and powerful. 

Their ability to accumulate vast resources, make decisions in relative secrecy and be 

subject to long and convoluted lines of accountability make some of them the most 

powerful "organisms" the planet has ever seen. Although some governments might 

constitute larger entities at present, governments are tied to specific territories. 

Organisations are not restricted in this way and their gre~ter economic power makes 

even the military power of many governments ineffective. 

Artificial groups, whether teams or organisations can be thought of as simplified natural 

groups. Like all groups, their strength lies in their ability to bring many minds and many 

ways of seeing into the collective experience. In the case of teams this is for the duration 

of the team and some teams and most organisations continue on well beyond 



CHAPTER 7: THE PROPOSED FRAMEWiORK 202 

the life span ofitheir individual members. But in artifi.cial groups the members come 

together only for a part ofi the time. Unlike natural groups, artificial groups do not cater 

for all the contingencies ofilife ofitheir members. Artificial groups are protected from 

the evolutionary pressures that natural groups experience and like the built 

environment, strive to block out the effects ofi nature and the natural world. A summary 

ofi differences between natural and anificial groups is given in table 7 .1 

TABLE7.l 

NATURAL GROUPS 

members genetically related 

includes all ages 

number ofi members tend to 
be similar for a given species 

tied to a region/territory 

ARTIFICIAL GROUPS 

members unrelated to each other 

tends to favour younger male adults 

no size limits 

no territorial constraints 

Wihile some years ago the human rights movement could point out that only natural 

persons have both rights and responsibilities, government and other organisations derive 

their existence from individuals and have no rights, only responsibilities. More and 

more, however, governments and organisations are claiming rights for themselves and 

as we will see there is a marked shift in emphasis as governments cut back on welfare 

for individuals and provide financial benefits for organisations: so-called corporate 

welfare. It is interesting to note that this shift is occurring at the same time as there is 

increasing pressure for the recognition ofi the rights ofi nature and the growing animal 

liberation movement. We will deal with the issue ofirights and responsibilities in Chap

ter 10 where we consider ethical issues in relation to decision-making. 

For the purposes ofimy argument, organisations can be divided into two groups: those 

that aim to make a financial profit for their shareholders/members ( companies, 

corporations or co-operatives) and those that have some sort ofi social, religious, 

environmental or other type ofi goal (non-profit associations, clubs or societies). 

Typically governments administer the legal frameworks under which these various 

entities are created and licenced to operate. Many governments also provide assistance 

through special tax arrangements, financial grants and assistance in kind such as land 

grants. We have already seen that one ofi the consequences ofi entrepreneurial 



CHAPTER 7: THE PROPOSED FRAMEWORK 203 

governance is the growing cost 0£ attracting substantial organisations (banks, industries, 

and headquarters 0£ national and international associations etc) to their areas. 

Governments are entering into competition with each other in providing concessions. 

This is a driving force for so called corporate welfare and a huge impost on the 

community. In 1996, for example, Australia's Industry Commission (1996) estimated 

that assistance provided to industry by Australian State and Territory Governments 

included: 

• an estimated $2.5 billion (or $139 per head) in direct payments; and 

• $4.8 billion (or $268 per head) in payroll taxes forgone, predominantly to 

smaller businesses 

In addition, local governments provided assistance o£around $0.26 billion (or $12 per 

head) while the Commonwealth provides $10 billion ( or $568 per head) mainly in the 

form o£border protection measures. 

The total estimated budget for all non-profit organisations in Australia in 1994 was $15 

billion ( or $834 per head) the bulk 0£ which came from government sources to meet the 

cost 0£ church run schools, hospitals, services for the aged and sporting groups. Thus 

the total level 0£ financial assistance to organisations in Australia is around $3 8 billion 

per annum 

Both types 0£ organisation have many 0£ the legal rights 0£ natural persons. They can 

own property, sue and be sued, borrow and lend money and employ staffi but they differ 

in one fundamental respect: profit making entities may return a financial dividend to 

their members/shareholders, while non-profits organisations may not. Governance 

arrangements through Boards and management committees are also similar, but they 

vary greatly in their working methods. Profit-making entities operate within the various 

ways described by micro-economic theory 0£ the firm, while non-profits vary enor

mously, depending on their purpose, level 0£ member participation, and financial ar

rangements. 

Decision-making processes vary in practice depending on the size o£the organisation. 

Theoretically, ultimate power rests with the member/shareholders who exercise it 

through a general meeting open to the whole membership. Under Australian law these 

must be held annually or whenever a substantial number ofimembers/shareholders wish 

to hold one. In practice, particularly in large organisations, with thousands 0£ members/ 

shareholders many 0£ whom could be residing anywhere in the world, attending such 

meetings is not possible, but many organisations allow systems o£proxy voting to 

overcome this difficulty. Within the policies laid down by general meetings, key deci-
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sions are made by boards/committees of management and within board/committee 

policies the executive and appropriately delegated staffimake decisions. The system is 

designed so that authority is delegated downwards and accountability upwards. Severe 

penalties exist for organisations that act outside the law, and bankruptcy awaits those 

that ignore the constraint of financial viability. 

Collective decision-making seems to be another characteristic of humans, particularly 

in planning future actions. Cabinets, boards, committees, panels and tribunals are 

group decision-making entities. They do in Western culture what tribal elders have 

done in hunter gathering societies: plan the next step. Such planning processes are 

extremely complex and subtle and involve sequenced interactions involving ritualised 

greetings, presentation ofi"face" (Goffman 1959) politeness and even prayer (Goody, 

1995). They also include the abstraction ofroles and rules. 

7.5 ENTREPRENEURIAL GROUPS 

Entrepreneurial groups include all profit making organisations. Their notional stated 

aim is to create wealth, but as many observers have pointed out, social status, prestige 

and power are also major aims though rarely explicitly acknowledged. Whatever their 

aims, their activities are governed by the universal lubricant of money. Since the 1970s, 

money, and particularly the discipline that seeks to re.duce all value to money terms, 

economics, has become the fulcrum of political and social life. As Clive Hamilton 

(1994, 4) has pointed out, 

"treasuries rule the world, and the models of economists rule the treasuries". 

The central concept ofi economics is relative utility or relative satisfaction: what is 

generally known as utilitarianism, a term particularly linked with 19th Century British 

Philosopher, Jeremy Bentham. Utilitarianism asserts that in making choices people are 

forced to trade off alternatives. As we have seen, in our framework, decisions are essen

tially about choosing courses ofi action. Once you are committed to one course, there is 

effectively no going back and survival (whether in business, politics or the natural 

world) depends on getting the choice right. But Utilitarianism assumes all choices are 

equally valid. They are simply personal preferences. Picking the right alternative is 

no longer crucial. There is always an other option and if we do nothing, someone 

somewhere will find it. Looked at in an evolutionary context, it is difficult to imagine a 
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greater folly than propounded by the advocates oDfree market economics. On the other 

hand, it is difficult to see any other set OD beliefs have anything like the power to 

counter the free market trend. We are locked into it. Just as the QWERTY keyboard is 

far from ideal from a users point OD view, once millions ODpeople have mastered it, 

change is virtualy impossible, and it is difficult to see how even incremental change 

might be initiated. Thus, in the framework here, for purely pragmatic reasons, we work 

with the standard economic model and seek to develop market mechanisms for trading 

our way into ecological sustainability. 

7.6 TIIlRD SECTOR ORGANISATIONS 

Artificial groups that are not involved in wealth creation pursue an amazing range OD 

objectives. They include political parties, professional organisations, churches and 

charitable groups, sporting and recreational clubs. They are sometimes referred to as 

third sector organisations to distinguish them from the private and government sectors 

of the economy. In Australia there are about 120,000 third sector organisations employ

ing around 500,000 people and drawing on the services OD several million volunteers. 

Broadly, third sector organisations can be classified into three types: 

1. sel£ interest 
2. altruistic and 
3. power seeking 

Se!£ interest groups are those that are primarily focused on serving their own members, 

such as religious groups, social clubs, professional bodies and trade unions. Altruistic 

groups offer some sort OD service for the disadvantaged, the environment, other people, 

animals but not for personal profit. Although I use the term altruistic for these groups it 

is widely recognised that many OD their members participate for non-altruistic reasons, 

for example, they enjoy the social contact. Power-seeking groups are primarily political 

parties and some pressure groups such as moral reformers, do not readily fit these two 

categories and seem to warrant a category oDtheir own. Their objectives are primarily 

focused on exercising power over others. They claim altruism but are essentially more 

selfi-serving than altruistic groups, but less so than purely se1£ interest groups. 

These three types are not mutually exclusive as some organisations, for example, the 

Catholic Church, the oldest and the largest organisation OD all time, has features OD all 

three. Entrepreneurial groups are essentially market driven and hence conservative, but 
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altruistic groups range from very conservative to very radical, and towards either end 

they are difficult to distinguish from power seeking groups. 

7.7 GOVERNANCE AND BUREAUCRATIC POWER 

Government and related organisations such as statutory bodies can be seen from many 

points ofi view. In this section we consider them in relation to their exercise ofi power. 

Their main instrument ofi power is bureaucracy and in particular, bureaucratic exper

tise. As pointed out by Nadel and Rouke: 

"The influence bureaucrats exert in all political systems - whether 
democratic or nondemocratic - stems in large part from the expert skills 
they bring to the governing process ... ... .... the presence of bureaucrats in the 
governmental structure provides assurance that the decisions of political 
leaders will be guided by competent technical advice and carried out by 
skilled personnel. It is inconceivable that any modern state could operate 
effectively without highly trained bureacracies. 

But the autonomy these bureaucratic skills generate is a source of 
considerable anxiety in the political sphere, because of the possibility that 
administrative organisations will become "inner-directed" - responsive to 
cues and directions they give themselves rather than those they receive from 
political bodies that are the source of legitimate authority of the 
State. "(Nadel and Rourke, 1975, vol 5,374) 

As Eisenstadt put it: The basic dilemma is: 

"whether bureaucracy is master or servant, an independent body or tool, 
and if a tool, in whose interests can it be made to serve". (Eisenstadt, 1965, 
179) 

It is difficult to underestimate the power ofi bureaucracy. Even where information 

comes from outside, everything going up for government consideration is the subject ofi 

"advice". One only has to watch a few episode ofithe Yes Minister TV series to realise 

that there are virtually endless ways ofimassaging advice to obtain predetermined ends. 

What is not widely recognised and the Yes Minister series did not make clear is the 

fierce competition between bureaucrats for the ear ofi government. This reflects the 

disciplinary divisions and the fragmentation ofiknowledge reflected in a post-modernist 

situation, and makes decision-making at government level increasingly difficult. In fact 
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it is no longer possible in Western democratic countries to have a single coherent policy 

framework across the whole of government. Treasury policy might be at odds with 

industry policy which is inconsistent with employment policy and so on. To take one 

example, Immigration policy which aims at allowing in the "best" people and keeping 

out ''poorer" types regularly clashes with Foreign policy that seeks to smooth over such 

distinctions. Even worse, there are examples of policy conflicts within the same area. 

Wiitness the Australian Government arguing before the Intenational Court for the valid

ity of the Tim or Gap Treaty with Indonesia on the grounds that it recognised Indonesian 

sovereignty of Tim or. A few weeks later, before the same Court, it was arguing that 

people fleeing East Timor were not refugees. Australia argued that they were the re

sponsibility of Portugal which has sovereignty over them. One of the most damaging 

policy contradictions in the welfare area involves the assets and income tests which 

have the undesired effect of trapping unemployed, sick and temporarily unemployed 

people in poverty. The rest of the developed world has insurance based schemes which 

avoid this problem. 

But as populations, the number of sovereign states, the complexity of our communica

tion systems and our knowledge of the world increase, the machinery of government 

becomes more complex. As the sources of advice become more diverse, it becomes 

more and more difficult for government to steer a course through the complexities and 

contradictions inherent in the advice being received. The result is for government to 

back away from its responsibilities. It is easier to take the no-action option and let the 

market sort it out. This is reinforced by the increasingly litigious nature of the popula

tion, and reluctance of governments to raise taxes. 

This is not the place to analyse the reasons for these shifts in detail. But it does point to 

a need for a simpler decision-making model and that is discussed in section 7 .9 below. 

7 .8 SELFISNESS AND AL1RUISM 

I have used selfishness and altruism as the basis of classifying artificial groups because 

there is great confusion about these concepts. Both are traits, and as we have seen, 

traits are difficult to define and measure. As normative concepts, they are poor predic

tors of behavior. However, there is a vigorous debate about whether selfishness and 

altruism exists and their relationship to decision-making. 
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Some would argue that all organisms are basically selfish, and even those that appear 

altruisic are simply gratifying their own needs in behaving in the way that they do. In. 

rejecting a "needs" based approach as we have done in Chapter 2, the sterility of such 

arguments become all too obvious. Organisms act, not according to their needs, but 

according to their subjective inner states and perceived reality. As humans are social 

organisms where individual well being is closely tied to the well being of the whole 

group, so-called 'enlightened self interest' is virtually indistinguishable from altruism. 

Altruism has long been a problem for biologists. If genes are taken to be the basic unit 

of evolution, and an organism is just the genes way of ensuring survival, we do not need 

the concept of altruism at all. One could also see altruism as long term self-interest. 

Under this view, altruistic organisms are simply those that can delay gratification for 

longer in the interests of obtaining a greater reward. Conversely, organisms may be 

prepared to tolerate a little pain now _in the interest of avoiding a larger pain later. Such 

weighing up of options are implicit in planning and provide additional selective pres

sures for higher order cognitive processes. 

We avoid the issue as to whether humans are predominantly selfish or altruistic, how

ever defined, by appealing to the longer term view and argue that strategic governance 

decisions (long-term selfish) are needed to guide entrepreneurial (short term self.sh) 

effort away from unsustainable towards increasingly sustainable practices. As pointed 

out previously, gross restrictions on entrepreneurial activity such as we see advocated 

from time to time by central planning philosophies of one sort or another, have been 

shown again and again to not work in practice. Black-markets, widespread corruption 

and other attempts to circumvent the restrictions subvert the usually good intentions of 

the planners and ideologues. But more importantly, the lack of local knowledge, makes 

central edicts dangerous, damaging and even disastrous from both the entrepreneurial 

and environmental points of view. 

Unlimited entrepreneurial activity results in the well known "Tragedy of the Commons" 

(Hardin, 1968) and is even more disastrous for this will destroy nature. In its place I 

advocate a strategic, bottom up, governance through the application of the principle of 

subsidiarity and the development of bio-cultural boundaries. 

But first we consider the concept of a sustainable enterprise and then look at the gover

nance arrangement that might stimulate such activities. My hope in this Chapter is that 

entrepreneurial activities by far-sighted humans acting in their own long term self 
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interest will drive the change and join with Donella Meadows (1999) when she wrote: 

My vision is that some day all the forest product companies - Mitsubishi 
and International Paper, MacMillan-Bloedel and Weyerhaeuse - and all 
the forest activists - 'Rainforest action ne'twork, Greenpeace and Earth 
'First! - and the indigenous people who live in the forests and the loggers 
and the paper mill workers who will work there will all come TOGETHER 
to the WuO and the IMF and say TOGETHER, "Here! These are the laws 
and regulations and trade rules that will turn the forest industry into one 
that will provide renewable resources in a sustainable way, that will amply 
reward those who work in the industry, and will preserve the forest based 
eco-systems. " 

7 .9 THE SUSTAINABLE ENTERPRISE 

In the 1950s Milton Friedman wrote: 

"the social responsibili'ty of business is to increase its profits" (Quoted in 
Said, 1997). 

Friedman took this position on the grounds that business managers are hired by the 

owners of the business (shareholders) to generate a fair return on the owners' invest

ment. He was right, of course, in a particularly narrow context concerned only with the 

social responsibility of managers. He was wrong when the business as a whole is 

considered in a wider context. Some 45 years later, the then Chief executive of BHP, 

John Prescott, took such a broader view. He was quoted as saying: 

"As community standards and values evolve, a firms licence from the commu
nity to do business is likely to be constrained if it falls short of community 
expectations" (Australian Financial Review, 5 March 1996) 

Prescott implicitly accepts that the right of a firm to exist is derived from the commu

nity and is subject to the continued support of the communiy. We have yet to see an 

influential political or business leader acknowledge that the community's existence is 

dependant on nature and is constrained by nature's evolving processes, but it is likely to 

come, and on a small scale it is aheady here. Business has come a long way in the past 

50 years and it is not difficult to see the reason. In 1995 David Said ( 1997) interviewed 

1200 people in Sydney, Melbourne Brisbane and Adelaide about their attitudes and 

behavior towards recycling, energy saving, pollution and green products generally. He 
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differed from many surveys in that he did not just ask respondents for their opinions but 

related this to their actual behavior. On this basis he segmented the Australian popula

tions into 6 categories as follows: 

LIVING GREENS (28.5% ofirespondents, High CARE, KNOW and DO). 

Living the green life. Environment is important in its own right, anti-religion, 

pro-feminist, strong on the family and community. Older families who have 

above average income and education, mostly 35-45, and equally male or female. 

NURTURING GREENS (21 %, High CARE and DO, low KNOW). Concerned 
about having babies, buying houses, community and traditional Australian 
values. Environmental degradation threatens my family and the community. 
Above average income and education, mostly under 45, slightly more female 

GRUDGING GREENS (12%, Low CARE, high KNOW, medium DO). The 
wealthiest and best educated group. Not passionate about anything, but prepared 
to do the right thing. Mainly younger and male, could be bosses, husbands ofi 
Nurturing Greens, dines and yuppies. 

LIP SERVICE GREENS (17%, High CARE, low KNOW and DO). All talk, 
not much DO. Mostly older working class mums and grans, not well educated. 
Concerned, trying to do the right thing. Worried about the future ofitoday's kids, 
but not doing much about it. 

LIGHT BROWN BATTLERS (12.5%, Low CARE, KNOW and DO). Typi
cally young working class mum, not very well educated, more worried about 
where the money for the school uniforms is coming from than environmental 
issues, but she does have some concerns and makes a little bit ofi effort. 

BROWN BOMBERS (9%, Low Care, medium KNOW and low DO). Mostly 
younger men, often tradesmen, very right wing, not tertiary educated or earning 
high incomes, yet they know more about environmental issues than either Lip 
Service Greens or Light Brown Battlers. 

Said's survey is typical ofithe kind ofimarket survey work commissioned by corpora

tions in trying to adjust their products and appeal to various sectors ofi society. He based 

his study on an earlier work in the United States where the US population was also 

showing an increasing concern for environmental issues. But is this growing level ofi 

concern enough to prevent the growing levels ofi environmental degradation? Do 

people understand the real causes and how much change is needed? I doubt it. 

In October 1998 UNESCO convened a UNEP International Workshop ofi 15 Non Gov-
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emment Organisations (NGOs) with an interest in the development ofi sustainable 

practices at the enterprise level. They were being asked to report on the work being 

done around the world on "what is a sustainable enterprise?" and what companies can 

and should do to be more ecologically sustainable. Participating organisations were: 

1. Coalition for Environmentally Responsible Economies (CERES) 
2. Commission fran9aise pour le developpement durable (CFDD) 
3. European Partners for the Environment (EPE) 
4. Global Care Investments (National Provident Institutution) 
5. JNSEAD 
6. International Institute for Environment and Development (IIED) 
7. International Institute for Industrial Environmental Economics (Lund Uni-

versity) 
8. Sustainable Development (IISD) 
9. Natural Step 
10. New Economics Foundation 
11. Oko-Institut (Institute for Applied Ecology) 
12. SustainAbility 
13. Tellus / Stockholm Environment Institute (Boston) 
14. World Business Council for Sustainable Development (WBCSD) 
15. Wuppertal Institute for Climate, Environment, Energy 

UNESCO staff1 in preparation for the Workshop, wrote a discussion paper. It was based 

on participants' views collected before the workshop. Some ofiits key points are 

summarised here to give an indication ofithe range ofiviews on this topic. In 

summarising it I have used my own words, but draw heavily on the UNESCO paper that 

is not publicly available. 

To the question "what is a 'sustainable enterprise?" responses included: 

• "sustainable enterprise" is not a meaningful concept, 

• a sustainable enterprise is simply a company that continues to exist, 

• an absolutely sustainable enterprise is a "pure" service provider while a 

conditionally sustainable one operates within the limits ofi global 

renewability, 

• enterprises are neither sustainable nor unsustainable, how we achieve 

sustainability is solely a matter ofipolicy, and 

• sustainability is a holistic concept and consequently business cannot be 

considered in isolation from the environmental, economic and social context 

in which it operates 
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It was suggested that rather than try to define a 'sustainable firm' it may be more appro

priate to be more pragmatic and ask: 

• What contribution might a company make to sustainable development? 

• What is the sustainable development case for a specific activity or product? 

• How can we, in an economically and technically smart, step by step ap
proach decrease our dependence on factors that damage the ecosphere? 

• Is it possible to move towards sustainability by adding value (in environmen
tal, social and economic terms) to at least one aspect of the firm's operations 
without any further degradation of other aspects? 

• Within the activities of a single firm, is it possible to compensate for the 
harmful effects of some of its operations with ameliorating strategies? So
called closing the loop strategies, for example, oil and gas companies invest
ing in tree planting operations. Fertilizer companies managing sewerage 
systems, miners running metals recycling plants and so on. 

Some responses were less concerned with a precise meaning of 'sustainable', offering 

definitions that provide insight into the principles behind the concept of sustainable 

enterprise. 

• "Sustainable development means adopting business strategies and activities that 
meet the needs of the enterprise and its stakeholders today while protecting, 
sustaining and enhancing the human and natural resources that will be needed in 
the future." 

• "One that can perpetuate its activities ad infinitum without endangering people 
and planet" 

• "A sustainable enterprise is one whose strategy, policies, management, and 
performance conform with the three dimensions of sustainability, namely: envi
ronmental stewardship, economic well being, and social equity." 

• "Sustainability must regard as equally important the protection of the ecosphere 
(reduction of material throughput, sustainable land use, sustainable use of re
newable resources), equality of opportunities (between North and South, be
tween individuals, between generations), and economic development (increase 
in quality oflife, competitiveness, innovation)." 

As observed by the drafters of the discussion paper, broad definitions such as these 

above nevertheless beg further interpretations if they are to be realistically translated 

into practice. Other comments focus on more practical suggesti_ons as to what can be 

done and thus help to close the gap between the first two types of responses: 
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a) Inside the factory gates (inward-looking): 

Strategic - "sustainable policies", "precautionary approach", "consider 
the effects o:fi activities on the environment, social welfare, and the wider 
economy and attempt to minimise and eventually eliminate any negative 
effects throughout the life-cycle o:fiits products and services". 

Organisational - "sustainable structure", "environmental management 
system" 

Product/process oriented - "Designs products and services to meet real 
needs, and do so in ways that are locally appropriate" "material / energy 
reduction", "sustainable products", " environmental impact reduction" 
Financial - "generate a sufficient stream o:firevenue to pay for the neces
sary capital and operating costs", "investment in human development" 

Tools - "sustainable product development tools. 

b) Outside the factory gates ( outward-looking) 

Environmental protection - "enhance natural capital stocks - resource 
inputs, sink capacities" 
Social relationships - "Seeks out and maintains real, open collaboration 
with its stakeholders-environmentalists, investors, communities, and 
others", " Provides full, accurate and timely information to the public 
about its activities" 

c) Global / Future orientation (forward-looking) 

Poverty and inequity reduction - "through active employment policies, 
fair supplier policies, a positive contribution to local community devel
opment and products targeted at meeting needs" 
Market changes - "use and keep/make markets and the entire economy 
sustainable". 

Time horizon - "Long term concerns" 

What is not clear from these discussions is why firms would be interested in being 

sustainable in the first place. Generally three reasons are given for being seen to be 

good corporate citizens: 

1. It gives the companies concerned a marketing edge in promoting their prod
ucts and production processes as "green". 

2. To be ahead o:fithe trends before they are forced into being greener by public 
opinion and/or regulation, and 

3. As a result o:fi genuine concern. Corporations are managed by human beings. 
They have have children and are just as concerned about their future as non
corporate parents and citizens. 
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The last point is an interesting one and it may be true for corporate managers operating 

in their own patch, but it is hardly true for corporations acting in other people's patches: 

vide cigarette promotion and DDT production (referred to in Chapter 6) for example. 

Under most durisdictions, corporations are legal entities that enjoy some of the rights of 

natural persons (but not all) and have some rights a natural person does not have ( e.g. 

limited liability). But in essence they are required to act in their own interests within 

the law. Under Australian Company law for example, there are severe penalties for 

directors who do not exercise due diligence, disclose conflicts of interest, and in other 

ways act against the interests of the corporation. By law then, corporations must be 

entrepreneurial. Even if their internal governance arrangements prohibit staff from 

doing environmentally damaging things (whether for altruistic, public relations or any 

other reasons), if the survival of the corporation is at stake, the directors have a primary 

responsibility to survive. In principle then, a company can only be entrepreneurial and 

as a consequence, restrictions on its behavior can only come from the outside. Even if 

the company officers have a genuine concern for the well-being of the environment they 

would be legally liable for putting that ahead of the financial interests of the corporation 

which must always come first. On this reading, a truly environmentally sustainable 

company is an impossibility, and if companies do what they are set up to do and left to 

their own activities the tragedy of the commons will be the inevitable result. 

7.10 BIOLOGICAL AND BUSINESS ECOSYSTEMS 

Another way to look at corporations is as if they were living organisms. Business Con

sultant James Moore (1996) takes this view and has developed an ecosystem metaphor 

for business. He sees a biological ecosystem as a: 

"Communi'ty of organisms, interacting with one another, plus the 
environment in which they live and with which they also interact; for 
example, a lake, a forest, a grassland, tundra. Such a system includes all 
abiotic components mineral ions, organic compounds and the climatic 
regime (temperature, rainfall and other physical factors) The biotic 
components generally include representatives from several trophic levels; 
primaryproducers, (mainly green plants); macroconsumers (mainly 
animals) which ingest other organisms or particulate organic matter; 
micic;onsumers (mainly bacteria and fungi) which break down complex 
organic compounds upon the death of the above organisms." 
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And a Business ecosystem as: 

"An economic community supported by a foundation of interacting 
organizations and individuals- the organisms of the business world. This 
economic community'Produces goods and services of value to customers, 
who are themselves members of the ecosystem. The member organisms also 
include suppliers, lead'Producers, competitors and other stakeholders. 
Over time, they co-evolve their capabilities and roles and tend to align 
themselves with the directions set by one or more central companies. Those 
companies holding leadership roles may change over time, but the function 
of ecosystem leader is valued by the community because it enables members 
to move towards shared visions to align their investments and find mutually 
supportive roles. " (Moore, 1996,26). 
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There are three fundamental differences between Moore's biological and business 

ecosystem that need to be made explicit. The first is that biological ecosystems are 

bounded by their physical geography. In the terminology used here they operate in 

relatively stable contexts. They can migrate very slowly with changing climates, and 

more rapidly in the rare event when continental drift brings two ecosystems together. 

Business eco-systems (in contrast to individual businesses) cannot migrate. In 

biological ecosystems, some migratory birds and animals can move between them on a 

seasonal basis and there is an constant influx o:6 strays. Business ecosystems, by 

contrast, draw on resources from further and further a£1eld. i.e. their boundaries are 

more porous. And they can change their contexts by agreement or government 

regulation. But this might be against their own perceived interests, as context changes 

often are for individual organisms. In both cases only those able to adapt survive. 

Second, biological ecosystems are not the result of purposive action. We have seen in 

earlier chapters that some organisms act purposively, and some have evolved elaborate 

infrastructure, but whole ecosystems are not purposive. This contrasts with businesses 

where there is very clear purposive behavior o£the business in its market niche. 

Businesses have an ability to restructure themselves in ways that organisms cannot. 

Whether this purposive behavior is any more effective in terms oil survival is open to 

question, but businesses can grow, shrink (i.e. downsize) merge and take over 

(Le.consume) other businesses. Biological organisms cannot do any ofohese things. 

The third difference is the time scales. Biological ecosystems evolve very slowly, 

involving many generations, in contrast with the extraordinary rapidity o£business 

changes in the business context and mix o£businesses operating at any one time. 
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Despite these differences, the model is a useful one for the analogy enables the business 

activities to be integrated with ecological functioning in ways that the mechanical 

metaphor (which is still used from time to time) cannot. Furthermore, it is more appro

priate than economic models o£business activity which, as we have seen, create a 

virtual context that bears no relationship with the real context in which they operate. 

The shift in business thinking is encouraging, but it is not enough. As Hardin's Tragedy 

of the Commons showed, individuals acting out o£selfi-interest alone will destroy the 

very basis on which they derive their well-being. They must operate in concert to 

protect their "commons" and limit its exploitation. This is the great evolutionary ad

vance resulting from socialisation. Social organisms can act collectively for the com

mon good. 

The way humans do this is through governance processes, and I propose that two sepa

rate processes running in parallel are needed. The first involves the progressive restruc

turing 0£ our decision-making arrangements into "bio-cultural regions" and second, 

involves the abstract modeling o£the commodity chains (coffee, bananas, wheat, bee£ 

etc) through the production, transport and consumption and recycling streams. It is the 

interaction between local decision-making processes and the overall modeling o£the 

system that will guide us in achieving sustainable outcomes. We begin by defining bio

cultural regions. 

7.11 BIO-CUL11JRAI; REGIONS 

Essentially these are proposed as the ideal human decision-making domain. It is argued 

that i£humans are to manage their affairs sustainably, they must match formal political 

cultural and bioregional boundaries in a more systemic way. This matching has tended 

to evolve naturally, to some extent, but there are still many peoples who do not have 

sovereignty and many sovereign areas that pay no regard to bio-physical realities. Geo

graphic boundaries such as coastlines, mountain ridges and other natural features, for 

example, deserts, determine the boundaries o£ecosystems. In the past, cultural groups 

also tended to define their territories in terms o£these features. But with the massive 

growth in the human population, and the colonial influence o£European powers from 

the sixteenth-century to the present, many political boundaries need to be renegotiated. 

Islands and rivers cut in hal£should be brought together so that there is a single deci

sion-making authority in respect o£the bioregion. 
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Natural boundaries are porous and not always easy to define. It is only recently, for 

example that ecologists have realised that the western boundary o£the Great Barrier 

Ree£is not the beach, but"the top o£the escarpment. The tree-line is not necessarily the 

forest boundary, i£ it derives its nutrients from higher up the range and so on. 

Since the last World War, we have seen an increasing recognition o£the rights 0£ 

peoples to govern themselves. There were some 64 sovereign states at the time o£the 

signing o£the UN Charter and this has increased to 194 in the 50 years since. There 

seems to be no theoretical reason why a significant proportion o£the 4500 linguistically 

distinct cultural groups should not aspire to selfi-govemment either within a multi

cultural setting or as fully independent sovereign states. States with populations of one 

million or so can certainly be viable and this would give about 300 linguistically dis

tinct states on Earth. Where groups are too small or unable to survive independently as 

sovereign states, federal structures, trading arrangements, treaties and strategic alli

ances, using modem communications, are likely to ensure their ongoing viability. What 

is critical however is that as far as possible political boundaries be drawn to match 

bioregional boundaries. 

Shortly after developing my concept 0£ bio-cultural regionalism, a new book appeared 

on a related theme under the title Bioregionalism edited by Michael McGinnes (1999). 

Contributors to this book leave out the cultural dimension, and promote their work as a 

new framework for the study 0£ complex relationships between human communities, 

government institutions and the natural world. It involves matching "place-based 

knowledge" and scientific knowledge. (Goldstein, 1984,13) and is seen by these authors 

as an essential research tool, not as a decision framework. 

Place-based knowledge is entirely consistent with the principle 0£ subsidiarity and the 

decision-making framework being developed here, but, as we have seen, there are 

serious problems with the simple application o£the scientific knowledge. While 

science and scientific knowledge have an important role in decision-making, they must 

be applied in augmented contexts. 

One o£the contributors, Aberley (1999,13) defines bioregionalism as: 

"a body of thought and related practice that has evolved in response to the 
challenge of reconnecting socially-just human cultures in a sustainable 
manner to the region-scale ecosystems in which they are irrevocably 
imbedded. " 
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As I have also tried to do, they link two old ideas. The physical aspects ofbio-regions, 

sometimes called watersheds, catchment areas, biotic provinces, biomes and ecosys

tems, with social concepts of place, homeland, and territory. This is an extremely 

important linkage, because as observed by others: 

"Home is the region within which our relationship with nature is 
characterised by sparing andpreserving." (McGinnes, 1999,1) 

More colloquially, it is based on the age-old assumption that people are less likely to 

foul their own nest. This goes a long way towards explaining the success of the 

Landcare program and the Clean up Australia Day in this country. But the problem is 

much deeper for people living in cities who are increasingly disconnected with nature 

and do not realise the impact the urban environment is having on the natural world. As 

long as food continues to appear on super-market shelves and the sewerage and waste 

disappears they are unaware that there is a problem. We need a much stronger approach. 

Seeing urban environments as living organisms living symbiotically with natural eco

systems (also seen as a type of organism) and linking environment and health, particu

larly in relation to the rise in infectious disease, allergies and cancers. It is only through 

such linkages being recognised that urban people will be motivated to move towards 

achieving more sustainable outcomes. 

Furthermore, if organisations relinquish the older, more mechanistic metaphors describ

ing their inner functioning in favour of a biological metaphor they too are more likely to 

operate within an ecologically sustainable manner. 

To sum up then, the process of defining appropriate bio-cultural regions is central to 

achieving sustainability. Human decision making necessarily operates within a cultural 

and political framework and what is needed is that these frameworks become integrated 

within their local regions. The principle of subsidiarity should apply to ensure decision 

making is grounded locally and only those matters that need to be considered in wider 

contexts should be decided at higher levels. The linking of decision-making processes 

with ecological boundaries can be through (1) the progressive implementation of the 

rights of peoples to govern themselves, (2) negotiating shifts in boundaries with 

neighbours, (3) entering into strategic arrangements with neighbours to manage local 

eco-systems more effectively. 

We tum now to apply the metabolic metaphor to bio-cultural functioning. 
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7.12 METABOLIC MAPPING 

We have seen that natural ecosystems and man-made ones ( cities, factories, farms etc) 

can be seen as a bounded organisms with inputs, outputs and throughputs that can be 

identified, quantified and tracked through the system and mapped. There are three 

benefits of such mappings. They: 

1. identify potential import replacements (both economic and ecological benefits) 
2. measure internal eff.ciencies and identify potential exports (economic benefits) 
3. identify actual waste streams and redesign the process to remove or utilise them 

At a theoretical level it should be noted that, on a human time scale, bioregions can 

assume a steady state. That is, they can and should meet the needs of a people and their 

ecological support systems indefinitely. This is of course a miniscule timescale in an 

evolutionary context, but it conforms with the human experience that all time, past and 

future is now. 

Implicit in this approach is the recognition of 

1. the rights of culturally diverse groups to a quality of life that is commensurate 
with their cultural and religious beliefs, provided that these do not violate the 
rights of others; 

2. the total prohibition of colonialism whether of other peoples or of nature, and 

3. reduced pressure for resource based conflicts. 

Characteristics of a steady state bioregion: 

1. stable population: the number of births match the number of deaths and immi
gration matches emmigration; 

2. stable material flows: materials and nutrients in must match materials and 
nutrients out; 

3. replacement of Gross Domestic Product ( and thus Gross World Product) with a 
more sustainable index of economic activity ( eg GPI or genuine progress indica
tor); 

4. the value of money must match the asset base that underpins it (ie as assets wear 
out, rust, depreciate, so must the value of the money that purports to measure it. 
This requires the introduction of negative interest rates); 

5. the amount of money in must match the amount of money out 
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Some may argue that a steady state bioregion, like steady state economy is inevitable as 

its economy "matures" and the world's population stabilises. This may be so, but i£we 

do nothing, so much o£the world's ecosystems may be destroyed that it will not be 

possible to support anything like the projected numbers o£people over the next 20-30 

years. 

A more fundamental question is whether a steady state bioregion can function at all. 

Traditional, self-sufficient communities might be able to achieve a steady state, but can 

a modem society that needs to import some or most 0£ its resources in exchange for 

logical know-how achieve a steady state? Theoretically, the answer is yes. Each 

bioregion can conceivably achieve a steady state. This is in marked contrast to a 

steady-state economy which is an artificial construct and bears no relation to ecosystem 

functioning. Clearly, an economy which ignores bioregional boundaries will find it 

much more difficult to achieve a steady state than a bioregional economy. 

Finally, the materials essential for life such as water, carbon and phosphorous, that are 

maintained in appropriate forms and at correct levels to support life through the great 

natural cycles, must not be disturbed by the bioregional economy. This can only be 

done through the introduction 0£ suitable trading mechanisms. The assumption that 

these vital materials are "free and unlimited" is the major source 0£ unsustainability. 

Trading systems will prevent waste and pollution within the economic system and 

enable that system to interact seamlessly with the natural systems that support it. 
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INTRODUCTION TO PART 3 

In part 2 we continued the interactionist theme developed in Part 1 and looked 

specifically at human decision-making. We saw that there are essentially two distinct 

types of decision-making that we referred to as the entrepreneurial and governance 

types. We argued that the origins of these can be found in our evolutionary past with 

the capacity for entrepreneurial decisions having its origins in the motility of organisms 

and governance decisions having its origins in group interaction between individuals. 

We argued in Part 1 that to develop an understanding of decision-making we need to 

look into the subjective reality spaces of living organisms. In taking this approach, I 

assumed (1) a single reality (monism) and an ultimate unity of knowledge (but one that 

recognises and encourages diversity in application), and (2) the evolution of life into 

increasingly diverse and complex forms. This approach when applied to the human 

situation in Part 2 led to proposing three specific innovations: 

1. The acceptance of subjective meaning in motile organisms as a legitimate field of 

study using semantic analysis and context reduction to identify key variables. This 

approach provides us with a bottom up evolutionary framework and a methodology 

for studying mind, 

2. The acceptance of decision-making frameworks and processes as being distinct 

from scientific modeling or theorising (that reduces contexts within an objective or 

positivist ontology) on the grounds that they involve subjective meaning and testing 

against augmented contexts, and 

3. 'Applying a systemic, metabolic mapping process to integrate knowledge from 

diverse disciplines to provide a bio-sensitive decision-making context that 

increases the likelihood of sustainable outcomes. 

In Part 3 we look specifically at the justification for this new approach by considering 

the reliability and utility (Chapter 8), and validity (Chapter 9) of the suggested new 

approach. Chapter 10 considers ethics and provides a summary and conclusion for the 

whole thesis. 
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We focus on two key decision-making concepts only: 

( 1) the use of a semantic metalanguage as developed in Part 1, to capture, in a verifiable 
way, the subjective meaning of motile organisms operating with an internalised 
reality space, and 

(2) the distinction between governance and entrepreneurial decision-making developed 
in Part 2 as a basis for achieving a balance in practical decision-making in a 
sustainability context. 

Justification here involves what Pollock (1987,124) calls epistemicpermissibility: the 

idea that it is alright to believe something. Epistemic permissibility is a philosophical 

concept that goes well beyond mere rationality and empirical verifiability. As we will 

see, it brings in ethical considerations as well. In this part we will explore the epistemic 

permissibility of the two competing types of approach: positivist approaches and social 

constructivist approaches that we identified in Chapter 1. We saw in that Chapter that 

these form a useful way of categorising the four major paradigms or ways of doing 

science since the Enlightenment. We develop this concept in Chapter 8, and examine 

the ontological and epistemological implications for the approach being taken. 

We conclude with some final reflections on the development of a decision-making 

theory. 



CHAPTERS 
JUSTIFICATION: RELIABILIY AND UTILITY 

"When ideas fail, words come in ve'!Y handy" 
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Anonymous (Quoted in Dennett 1996,370) 

1.1 OVERVIEW 

In this Chapter we seek to justify two concepts developed earlier in terms of their 

reliability and utility. These concepts are (1) the use of a semantic metalanguage to 

capture subjective meanings of organisms and (2) the distinction between 

entrepreneurial and governance type thinking as a basis for decision-making. We seek to 

justify their validity in the next Chapter. Space limitations prevent other concepts from 

being considered. 

We begin by looking at the process of justification and especially the predictive power 

of theoretical models. 

8.2 EPISTEMIC PERMISSIBILITY 

All scientific endeavour occurs within an epistemological framework. Even the most 

minimalist science must specify a methodology to provide a reliable basis for knowing. 

One of the novel features of this thesis is to argue that, by itself; method is not enough 

to justify belief: To illustrate the position being taken we use Pollock's example where 

he argued that rationality is an insufficient basis for belief: He pointed out that it is 

perfectly rational to believe that increasing population numbers can best be handled by 

euthanasing everyone upon reaching the age of sixty-five. Rational grounds for such a 

belief might include such arguments as: 

• Early hominids were unlikely to have reached this age in their natural state. 

• People at 65 are well beyond the age where they can nurture children, most are past 
reproductive age; 

• It is equitable insofar as all would be treated equally, and 

• It would provide a rational basis for planning services and reduce the health and 
welfare costs for the whole community. 
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In an artificially contrived situation, where, for example, there are 6 people on a life raft 

built for 5, sacrificing the oldest, with most ofihis or her life over, is rational and more 

~ustifiable than sacrificing younger ones. However, in normal situations, it is certainly 

not alright to believe that the elderly should have their lives terminated. Anyone 

holding such a view, let alone seeking to implement it, would be told that social and 

ethical factors are inseparable in any considered beliefion this issue, and ifinecessary 

they would be forcibly restrained. Again, reducing contexts by taking social and ethical 

factors out ofi consideration may be ~ustifiable for research purposes and expanding 

knowledge, but totally unjustified in decision-making situations. 

Empirical evidence alone is likewise an inadequate basis for epistemic permissibility. 

Empirical evidence allows only measurable, physical entities and their abstracted 

properties to be taken into account. This can be readily illustrated by considering some 

some recent studies on the efficacy ofiprayer. One such study reported in the Journal ofi 

the American Medical Association and the New Scientist (Cannold, 1999) involved 900 

cancer patients being randomly distributed into two groups. Five Christians who 

believed in the efficacy ofiprayer prayed for one ofithe groups once a day but not the 

other. Both groups received exactly the same treatment, both stayed in hospital the same 

length ofitime, the treating sta:ffidid not know what group the patients belonged to and 

even were not aware that this study was going on. The patients did not know either. 

Thus it was a randomised, controlled, double-blind, prospective, parallel-group trial. 

The results were amazing in that the prayed for group showed significantly improved 

clinical results. Now I have shown this study, which is methodologically impeccable, to 

a number ofi scientists. None were prepared to believe the results. On the other hand, 

when I ask about studies involving the efficacy ofia drug that has not been tested to 

anything like the same degree ofimethodological thoroughness, they are quite prepared 

to believe in its efficacy. Why? 

Perhaps because rationality and even the strongest empirical evidence are insufficient to 

shape beliefi It must be alright to believe it in terms ofione's prior beliefs, ethics and 

values. Note that no explanation is offered for the efficacy ofiprayer. There is no 

appeal to beliefiin God or some new force. It is simply the acceptance ofian empirically 

established fact that cannot be accepted. 

Other intangibles such as quality ofi life, value and meaning are handled differently in 

each ofithe four major frameworks (the mechanistic, systemic, evolutionary and social 

constructivist positions) that we have seen in Chapter 1. They are defined as irrelevant 
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by the methodologies implicit in the mechanistic and systemic frameworks, though in 

recent times physics is beginning to see that subjective perceptual factors cannot be 

ignored in our understanding of the nature of reality. Intangibles are considered 

important in evolutionary frameworks, but up to now, we have had·no ready way of 

dealing with them. This is why ethology continues to be a marginal science. But if we 

are to understand animal behaviour we must find ways of avoiding anthropomorphism 

and develop tools to analyse the communication systems of animals in rigorous 

verifiable (ie reliable) ways. We have proposed such a methodology in Part 1. It is 

impossible to understate the importance of this. Intangibles, such as value and 

meaning govern our lives and those of all motile organisms. To dismiss them as being 

irrelevant or too difficult distorts our conception of reality and damages the very basis 

on which human decisions are made. In human situations, experimental manipulation 

is restricted on ethical grounds, but we have no such concerns in research on any other 

living organisms and in the Western tradition we feel free to extinguish the life of 

individual organisms and even whole species. Although most would instinctively recoil 

at the unnecessary destruction of nature, they would see this asjustif:ed if human well. 

being was under threat, especially if the humans belonged to their own racial/cultural 

group. 

Any new paradigm that seeks to bridge the positivist and social constructivist positions 

must deal with intangibles in a rigorous and verifiable way. Epistemic justification 

provides a basis for such an approach. In developing his position, Pollock rejects what 

epistemologists refer to as the doxastic assumption: the idea that belief is justified 

solely on the basis of what beliefs one holds. Specifically: 

" ... if one holds precisely the same beliefs in two possible circumstances, 
then no matter how those circumstances di.ffJr with respect to things other 
than what one believes, there will be no difference in what beliefs are 

justifjed under those circumstances". (p 19) 

This commonly held assumption, seems self-evident and clearly underlies much of post

modernist thinking. His arguments for rejecting it are complex, but hinge on the idea 

that we do not always "decide" what to believe. The doxastic assumption implies that 

justification of a new belief can only be the result our existing beliefs and Pollock 

argues that this grossly over intellectualises the process of belief acquisition. We 

acquire beliefs, he argues, through an interaction between perceptual and cognitive 

processes, and this interaction necessarily involves some level of accommodation with 

what is out there. This is obvious for a psychologist looking at the interplay between 
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perception and cognition, but the philosophical position goes well beyond this in 

insisting that the grounds for a belief (which are themselves beliefs) need to be 

anchored in some sort of external reality. In other words, positions that justify belief 

solely on "internal states" (what Pollock calls internalism) are rejected. Also implicit in 

this is the rejection of the idea that all belief systems are alright. Thus is he rejects post

modernism. 

Pollock's position applies to humans only. The epistemology of animal "knowledge" (or 

states of mind) is an enormously complex issue that I have argued can be described 

systematically using Wiierzbicka's or some other semantic metalanguage. But as we 

have seen in Part 1, the way animals acquire knowledge of their world might give us an 

understanding of the way the human capacity for understanding evolved and operates 

and provides justification for the biohistorical approach. 

At the human level beliefs include not only questions of "fact", they also involve, 

intentionality. Judicial processes differentiate between deliberate and accidental wrong 

doing and seek to make judgements about the degree of awareness of wrongdoers as a 

guide for dealing with them and determining their just desserts. Thus, not only ethical 

factors but also awareness of such factors and actions need to be built into human 

decision-making theory. In other words, consciousness and the awareness of right and 

wrong must be factored in. The implication of this is that we need a new, over arching, 

scientific paradigm that not only integrates the four existing paradigms, but allows these 

intangible factors to be legitimate subjects of study. We will look more closely at 

integrating ethics into scientific and other beliefs in Chapter 10. 

8.3 ONTOLOGY 

Ontology is concerned with the nature of reality. It will be recalled from Chapter 1 that 

the distinction between ontology and epistemology is very important in positivist 

approaches, but makes no sense in socially constructivist frameworks. If reality is only 

knowable through socially constructed processes, that is there is no other basis other 

than socially constructed ones for considering the nature of reality, then a separate 

ontology is redundant for such approaches. 

We have also seen in Chapter 1 that the distinction between validity and reliability is 

vital for the social sciences (though highly controversial in some socially constructivist 
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frameworks) but is not necessary in positivist traditions. For positivists, validity is 

assumed when the methodology is reliable. Reliability here means replicability or 

verifiability. Thus in positivist frameworks the issue ofi whether a construct or process 

is valid does not arise. The different ontology/epistemology and validity/reliability 

implications for the types ofiparadigms is set out in the table below: 

positivist positions 

require both an ontology and 

an epistemology and reliability 

testing. Validity is assumed 

social consyructivist positions 

require an epistemology only and 

both reliability and validity. An 

ontology is assumed 

This is a most intriguing outcome. Exploring the philosophical implications ofithis 

finding goes well beyond my philosophical training and competence, but it should be 

noted that the equivalence between the two sets can be summed up as an equation as 

follows: 

onotlogy + epistemology + reliability + positivist framework 

is equivalent to 

epistemology + reliability + validity + social constructivist framework 

This equivalence suggests that the perceived gulf between the positivist and socially 

constructivist positions is not as great as many of those trained only in one or other field 

suggests. This is particularly relevant for those trained in positivist methodologies 

which do not recognise the need to take an epistemological position, let alone an 

ontological one. Furthermore, this equivalence suggests that the traditional arts/science 

division is rather artificial. This division makes no sense in the context ofiWilson's 

assumed unity ofiknowledge, and is counterproductive in addressing environmental and 

social issues in a global context. This is not an argument for imposing a single global 

cultural framework on all. On the contrary, as we have seen, diversity ofi approaches is 

essential. But what it does argue for is that the duality underlying western thinking 

must come to an end. As we have seen, this duality puts western intellectual, cultural 

and commercial endeavours at war with itself. 

8.4 PARADIGMS 

As pointed out earlier, we follow Kuhn (1970) in seeing a paradigm in science as akin 

to a zeitgeist or a climate of opinion that governs choices. Kuhn defines it as: 
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"the constellation of values and beliefs shared l,y members of a scientific 
community that determines the choice of problems which are regarded as 
signijicant, and the approaches to be adopted in attempting to solve them. " 
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Khun was writing about choices in relation to scientifi.c research, and, as we have 

argued in Part 2, choices in relation to scientific advance (the identification of new 

knowledge) necessarily involve context reduction. Research here might be pure 

research as well as applied reasearch. But the notion of paradigm as defined by Kuhn is 

also relevant in decision-making insofar as it involves the application o:fi existing 

knowledge. And as we have also seen in Part 2, such decision-making requires an 

augmentation o:fi context to select the best option from a range o:fi options. It is only 

possible to judge 'best' against a wider context. 

The distinction between context reduction and context augmentation has interesting 

consequences for so called "applied research". Research ofithis type seeks to integrate 

reductionist research and decision-making into a single process sometimes referred to 

as action research, or action learning or process or adaptive management. Such 

concepts involve learning as we go and have the singular advantage that it involves the 

decision-makers in the research process. We will explore the implications of such 

action-oriented research for a general theory of decision making in Chapter 10. 

8.5. A NEW OVERARCIDNG PARADIGM 

It will be recalled that the central problem addressed in this thesis involves deciding 

whether a proposed action is ecologically harmful or not. To make such a decision we 

need a suitable context or paradigm. What might such a paradigm look like? So far I 

have assumed that this question cannot be resolved within any of the four existing 

paradigms as each of these only offer partial views of reality and are incommensurate 

with each other. Thus the new approach for which we have been searching must offer 

an overarching paradigm or context that makes the issue ofi sustainability transparent. 

This it will be argued can only be achieved with a view of humanity in the total context 

of life. Just as tradeoffs between one group of humans and another are no longer 

options, tradeoffs between generations and more generally the whole ofi life are no 

longer options either. 

An analogy for the approach taken in the thesis is to imagine humanity adrift in an 

ancient boat that is falling apart, leaking seriously and running out of supplies. 1.2 
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billion people are starving while another 1.2 billion have managed to hoard a large 

proportion o:6 the available supplies for themselves and have elaborate economic and 

weapon systems to maintain their privileged position. These figures are based on the 

World Watch Institute 2000 report. The boat is made up o:6 a myriad o:6 bits and pieces 

that have obviously been cobbled together over millennia. Its main structural member, 

its keel, was laid down so long ago that no one knows what it is made ofi Some o:6the 

structural members are o:6Egyptian origin and some are clearly Middle Eastern. There 

are Chinese and other Asian components, but the main external cladding (the bits you 

can see) has over 4000 different origins. There are a number o:6 possible front ends and 

steering mechanisms and on board one can hear vociferous disputes about the direction 

it should be travelling. The main engine room is definitely Greek, but it contains an 

engine that was built during the Enlightenment that is too big and powerful for the craft. 

Wihen the engine is running at full power the whole ship vibrates and threatens to fall 

apart. Fortunately this only happens in boom cycles. At other times the engines only 

run on partial power, but then older propulsion systems (which have been operating all 

along) make their presence felt. There are huge banks o:6 galleys where unpaid workers 

are driving the boat in different directions, and sails ( driven by natural processes) are 

being set in ways that work out o:6 step with the rowers and the engines. Rarely do all 

the sources o:6 power pull in the same direction. There is no single, agreed helmsman 

(but many claiming to be at the helm) and no agreed direction or purpose ( other than 

working faster) and the net effect is that the boat is meandering and drifting aimlessly. 

The least dangerous time is during the bust cycles, for at those times, while there is 

much uncertainty and unhappiness, at least the ship is not in danger o:6 breaking up. 

Wihat do we do? Clearly we need to build a new intellectual ship, and clearly we need 

to do it while afloat on this one. There is no convenient place where we can beach the 

boat and start again. We have no option but to remain aboard. 

There are three logical options. We can build a new ship within the existing one, as a 

kind o:6huge lifeboat that humanity can scramble into i:6the mother ship breaks up. 

This need not be a single lifeboat, it could be many, one for each separate cultural group 

for example, or i:6we take a post-modernist route, one for every individual. A second 

option is to build a new boat around the outside o:6 the existing boat. This is not 

impossible, but would be very difficult, as we cannot get out o:6 our own floating 

framework. There is no firm ground on which to stand to build it from the outside. 

Thus we must work outside the existing :framework, but we can only do so from within 

the existing one. This includes working under the waterline, where we cannot see by 
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accessing the outside from above the waterline. Going through the hull risks sinking 

the whole ship and is not an option. (Just as we can imagine all sorts 0£ experimental 

ways 0£ furthering our knowledge by direct experimentation on humans for example, 

but these are precluded by ethical considerations.) 

The third option is to build a new ship next to the existing one, and this is the option 

preferred in this thesis. In the earlier parts we started work on a new keel. In this Part 
we check our work for soundness. 

The keel or foundation for the new approach is biohistory: the evolutionary process by 

which human and animal cultures came into being and continues to evolve. It is a 

central assumption o£this thesis that we cannot transcend this basic biological fact, and 

that the best way to proceed is to understand the processes that brought us into being. I£ 

we act in a way consistent with these processes we ought to be doing the right thing and 

i£ we act contrary these processes we are doing the wrong thing. I have emphasised the 

word ought because this involves an ethical ~udgement. As we will see, in Chapter 10, 

ethics plays an important role in decision-making and the biohistorical approach gives 

us a scientifically based ethic that has the potential to overcome the naturalist fallacy 

that has bedeviled, the development 0£ ethical systems in the past. 

But £.rst, rather than seek to resolve the differences and inconsistencies between the 

four dominant paradigms, ( a gargantuan task that may take decades 0£ strenuous effort 

by many people to achieve) I assume that all four approaches will continue to be 

important for some time. For this reason, I drawn on all four to provide empirical 

evidence to support the approach taken here. This is not an argument for a multiplicity 

o£realities. The proposed framework is essentially monist, but as pointed out in 

Chapter 1, we experience this reality in two different ways: as individuals experiencing 

it from the inside and as an imagined, socially agreed, picture/narrative 0£ reality seen 

from the outside. Among the process by which we come to agree on this "objective" 

picture or narrative about reality is science ( another is dialogue). The sharing ofi this 

vision is the task o£the arts. 

8.6. VALIDITY AND RELIABILITY 

In the social sciences, the validity 0£ a measure, construct, theory, narrative, model or 

even paradigm is a very real issue. It is a source 0£ uncertainty and increasing 

controversy. Some (for example Wolcott, 1994) go so far as to argue that validity 



CHAPTER 8: JUSTIFICATION: RELIABILITY AND UTILITY 231 

testing is impossible and meaningless in post-modem frameworks. The view taken here 

is that while validity is di£6.cult to establish in the social sciences, it is necessary and we 

seek to address this issue in Chapter 9. 

The application o£the concept o£reliability offers a much less demanding test 0£ 

adequacy and a greater degree 0£ agreement is at least possible. In this context 

reliability is an operational/methodological concept that says in effect, i£ you do X, Y 

will happen, and this will be the case every time you do X. Relying on temporal 

replicatability has serious problems because changes occur with time. One can never 

establish with certitude that the identity 0£ X at t is the same at t , but it conforms with 
I 2 

common sense interpretations 0£ time, and is acceptable in most current philosophical 

systems. (For detailed discussion 0£ existence and identity when times change within 

standard Reference Theory, see Routley (1980, 361-409). We will also explore some 

implications o£a different conceptualisation o£time in the next Chapter.) 

8.6.1 Reliability in the Biophysical sciences 

In the biophysical sciences the validity question is answered in terms 0£ reliability. It is 

assumed that i£ a process or observation is replicable, it is necessarily a valid 

representation, and more importantly, is assumed to exist. This assumption, as we have 

seen, is the result 0£ referential view 0£ reality that is at odds with the social 

constructivist position. Under the terminology adopted here, the mechanistic, and 

systemic paradigms fall into the positivist category as do functional biological and 

psychological approaches. This contrasts with cosmology, evolutionary biology and 

evolutionary psychology that fall into our evolutionary paradigm and the social sciences 

that fall into our social-constructivist position. 

The biohistorical approach that we are taking here falls squarely into the evolutionary 

paradigm, however, as pointed out in the introduction, it is not enough for decision

making to adopt one paradigm and ignore others. It is necessary to use all paradigms 

that have a bearing on a situation to give the best chance 0£ a good decision being made. 

As we have seen this calls for the development 0£ an overarching paradigm. Such a 

paradigm needs to be able to accommodate the postivist positions as well as social 

constructivist positions. To be convincing it is necessary to demonstrate, within the 

positivist :framework, that the new basis is.better. Likewise, it is necessary to 

demonstrate its superiority within social constructivist positions. We thus break with 
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the tradition where those holding positivist views base their criticisms of social science 

approaches as failing to meet some or all of the positivist criteria (Altheide and 

Johnson, 1996, 485). And conversely, we avoid the arguments put by those trained in 

the social sciences who criticise positivist approaches for their failure to meet their 

value laden perception of reality. 

Positivists are no doubt encouraged in their view by the extraordinary success that the 

biophysical sciences have shown in developing new technologies, and the failure of the 

social sciences to develop anything that looks like "solid" findings comparable to the 

great improvements in understanding in the positivist's domain. From the social 

constructivist position, it is not sufficient to point to the failure of positivist approaches 

to explain value and meaning. Positivists would argue that it is only a matter of time 

before they can explain all. Nor is it enough to point to the simplistic application of 

their context-reduced findings that is destroying much that humans consider of value. 

Again, positivists would see these as one-off errors that science and technology will 

solve. Rather we need to show within the social constructivist position that the semantic 

metalanguage and entrepreneurial/governance distinction is both reliable and valid. 

8.6.2. Reliability of the semantic metalanguage in Positivist Frameworks. 

Wiithin positivist frameworks we need to consider the issue of reliability only. Validity is 

assumed. (unlike social constructivist frameworks where both validity and reliability 

are essential). We now proceed to argue the case for the reliability of semantic 

metalanguage and the entrepreneurial/governance distinction within the positivist 

framework. 

The central issue is whether it is possible to study meaning in a rigorous and verifiable 

way. Many linguists felt that this could not be done and proceeded to ignore meaning in 

their study of language. Bloomfield (1933/3 7 :27) for example saw that in, 

" ... human speech, different sounds have different meanings. To study this 
co-ordination of cel'.tain sounds with cel'.tain meanings, is to study 
language. " 

But then he sought to keep linguistics "meaning free" because it was not clear to him 

and successive generations of linguists how meaning could be studied in a "scientific" 

manner. 
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One has considerable sympathy for Bloomfield. We have only to try to define the 

meaning ofi a word in a natural language to see how difficult it is. Aristotle realised this 

more than two millenia ago, and every scholar from every discipline has confirmed it 

since. Meaning is extraordinarily slippery, and every definition can be attacked on the 

grounds of being too narrow or too broad or incomplete or circular, or on some other 

ground. Wierzbicka has pointed out ( 1996, 11) that part of the problem is that we have 

two expectations about definitions that are wrong. The first incorrect expectation is 

that every word ought to be definable, and the second is that if we cannot define 

something in a natural language we need to make up a new word which captures 

precisely what we mean and nothing else. Big words, especially ones ofiLatin or Greek 

origin are particularly suited for feeding this fallacy. We take each in tum. 

The assumption that all words and concepts are definable is wrong because some words 

simply cannot be reduced to simpler components. As Wierzbicka has pointed out, the 

very idea ofidefining anything requires something to be defined (a definiendum) and 

something with which to define it ( a set of definienses ). The items which can be used 

to define other items must be necessarily "indefinibilia" and must necessarily be 

simpler than the items to be defined. These are, as we have seen, Wierzbicka's 

semantic primes. Identifying the specific primes that underlie natural languages is an 

empirical question, that can be tested in a variety of languages to establish their 

universality, just as chemists empirically isolated ·chemical elements and developed 

empirical methods to identify the presence of elements in more complex compounds. 

Through this process, as we have seen, Wierzbicka and her collaborators have identified 

over 50 such primes for human languages and that work is continuing. 

Inventing names for new phenomena or borrowing such names from neighbouring 

languages is a legitimate activity that humans have engaged in since time immemorial, 

but of the many words invented or introduced, only occasionally do they become widely 

accepted within a culture. All words in all languages were new once. But in the 

dominant theoretical and ideological frameworks in the West, as Routley points out, 

those advocating such new terms couch them in a canonical language that only allows 

clear, worthwhile, intelligible and admissible discourse within the priesthood of the 

profession. This is context reduction on a grand scale, especially when the canonical 

languages are mathematics, logic or one or other computer language. Real 

improvements in understanding can be accessible to all in using natural language to 

describe new phenomena and where this is important to the culture a new word will 

quickly be adopted. As Routley put it in relation to canonical logic (but is equally 

applicable to mathematics and the jargon ofiother disciplines): 
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"In a social context, the canonical language of classical logic can be seen 
as something of an ultimate in professionalisation. Its goal is the 
delegitimisation of the most basic and accessible tool of all-natural 
language and the reasoning and thought expressed in it-and its 
replacement by a new special, highly inaccessible, specialised language for 
thought and reasoning that alone can lay claim to clarity, logical soundness 
and respectability. In contrast the alternative approach does not set out to 
deligitimise the language of natural speech and thought; it is rather an 
extension and sytematisation of natural language, and to some extent a 
theory of what can be truly said in it". (ibid, ii) 
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Coining new words to explain phenomena is particularly pernicious and frequently 

serves to mask a lack of understanding. The ultimate test of adequacy of any theory is 

that it must be explicable in terms of the 50 plus concepts enshrined in human 

languages. This does not deny the possibility of new "things" (such as pianos, 

computers etc), nouns are an open ended class, but new words are non-explanatory of 

themselves. Explanations can only be in terms of combinations of semantic primitives 

that have been established on empirical grounds. 

As pointed out earlier, I do not propose to examine Wierzbicka's methodology in detail. 

A brief summary of her methods is given in Wierzbicka (1996, 25-34). One of the 

novel aspects of this thesis, however, is the idea that these semantic elements must have 

evolved with the larger brains and capacity for language of humans. This suggests that 

it might be possible to find at least some thing like these semantic primitives operating 

in other species. And if this is so, we have a tool for looking at the subjective meaning 

of organisms and, in the context of this thesis, considering the subjective basis on which 

decisions are made. 

So, how reliable is the process for analysing the semantic elements of other organism's 

reality spaces? 

I would argue that it is as reliable as any scientific endeavour in the positivist tradition. 

Within this tradition verifiability is crucial. The verifiability can be stated as: 

"something is meaningful if and only if it is verifiable empirically ... or is a 
tautology of mathematics or logic. " 

This principle was developed early in the 20th century by a group of mathematicians, 

physicists and philosophers known as the Vienna Circle. The approach is sometimes 
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known as logicalpositivism and one of its best-known proponents was Rudolf Carnap. 

Empirical verification in this tradition includes behaviour that is directly observable, 

but excludes mental processes that are not. Localised electrical activity, heat patterns 

and chemical transmissions associated with mental processes offer empirical evidence, 

but they do not, of themselves, offer any explanation of the contents of that activity. 

This situation is no different than such widely accepted abstract notions as heat, 

pressure and energy. Evidence of their properties is empirically verifiable, but they 

clearly do not exist as entities in themselves. They only exist in human minds and are 

descriptive of a state of matter when looked at as an outside observer. Differences in 

state can be explained in terms of the degree of movement (vibration) of individual 

particles within the substance. However, it is not necessary to measure the velocity of 

each and every particle or to track its movement ( while totally impractical, it is 

notionaly possible to do so) to calculate the temperature or pressure or energy levels of 

a piece of matter. In a similar way, I would argue, such behaviours as moving away 

from or moving towards an object or other organism, the vigour with which this is done, 

the direction taken and the general appearance of an organism (whether healthy or not) 

are directly observable verifiable phenomena. Just as we defined the behaviour of 

material substances in terms of such abstract entities as temperature, and pressure etc, 

so can we see when an organism is FEELING GOOD or BAD or experiences an event 

external to the organism as internally GOOD or BAD and so on. We can infer 

perception of spacial relations (WHERE, UNDER ABOVE); determiners (THIS, THE 

SAME, OTHER), time relations (WHERE, BEFORE AFTER) and action/events (DO, 

HAPPEN) in animals. Again and again I have asked people from many different 

cultures as to what they think an animal is experiencing and I am struck by the high 

degree of agreement. There is more agreement as to what is going on when one 

observes an animal than when one experiences a shock from the build up of static 

electricity. 

8.6.3. Reliability of the semantic metalanguage in social constructivist frameworks 

The social sciences face what Denzin and Lincoln (1996, 10) call a "double crisis": one 

of "representation" and one of "legitimation". These occur for both researchers and 

readers of their narratives. Questions of reliability arise in relation to interactions with 

informants, gathering data, analysing it, interpreting it, writing it up, and reading the 

finished product. They draw attention to two assumptions in qualitative research that 

are problematic. 
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"The first is that qualitative researchers can directly capture lived 
experience. Such experience it is now argued is created in the social text 
written by the researcher. This is the representational crisis. It confronts 
the inescapable problem of representation, but does so within a.framework 
that makes the direct link between experience and textproblematic. 

The second assumption makes the traditional criteria for evaluating and 
interpreting qualitative research problematic. This is the legitimation crisis. 
It involves a serious rethinking of such terms as validity, generalizability, 
reliability, terms already retheorized in postpositivist, constructionist
naturalistic, feminist and interpretive discourses. This crisis asks, How are 
qualitative studies to be evaluated in the poststructuralist moment? Clearly 
these two crises blur together, for any representation must legitimate itself 
in terms of some set of criteria that allows the author ( and the reader) to 
make connections about the text and the world written about. "(ibid, 11) 
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I would argue that, at one level, such problems are insoluble as the subjective reality 

spaces of each informant, researcher and reader are all different. Each looks at the 

world through his/her own window. Each has what we have earlier described as his/her 

own subjective reality space. Ethnographic research is the process of dialogue between 

such dyads (informant/researcher and researcher/reader) where each pair comes to 

realize that they themselves see the world, not directly, but through their own cultural 

and experiential window. It simply cannot be otherwise. But if W!iezbicka is correct 

and all meaning across all cultures can be defined in terms of a small set of semantic 

primitives, both problems of interpretation and legitimation are potentially soluble. The 

researchers task then is not to translate one culture into another, with all the problems of 

legitimacy implicit in that process, but together, through dialogue, identify the meanings 

underlying each. Such an approach does not place one culture above another and meets 

Pollock's criteria of epistemic permissibility. It recognises the other, not as object or 

inferior, but as an equal in a doint endeavour of improving mutual understanding. 

Reliability in such an approach is of paramount importance because it provides a basis 

for anchoring the research and accumulating knowledge of diverse cultures, including 

our own. It does so within the individual's experience of reality. Another clear parallel 

is the process of mapping of the human genome. Just as the genetic makeup of racially 

distinct groups and individuals can be mapped so too can their semantic frame. In case 

this is seen as disturbing, it needs to be pointed out that identifying individuals by name 

or social security/tax number or fingerprints or any other unique identifier is not a 

problem. The danger lies in the way such information is used and this necessitates the 

establishment of an ethical framework respecting privacy. We will come back to this 

issue. 
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Wihat is important to recognise is that i£we accept the semantic metalanguage as a 

legitimate tool in the social sciences, this would represent a signi£1cant shift towards the 

positivist position. (See also Figure 8.1 below). 

8.6.4 The reliability of entrepreneurial and governance decision-making 

Reliability in a decision-making context is problematic. It implies that the same 

decision would be made by different people at different times in situations where the 

context is the same. Wihile it is possible in reducing contexts to create circumstances 

that are so similar that they are effectively the same, this is not the case with augmented 

contexts in decision-making. Reducing contexts always involves isolating extraneous 

variables, leaving only the ones of interest and manipulating those. Even in holistic and 

quantitative research, the phenomena to be described and studied must be separated out 

from the extraneous material. This provides a natural limit to the amount of reduction 

that is necessary. But there is no such natural limit in augmented contexts. Wihen do 

we know enough to make a decision? At first sight this appears to be an unanswerable 

question, for it is always possible to bring more facts to bear in any situation. In 

practice, however, there are limits set by disciplinary, political, jurisdictional and other 

boundaries. In short the limits to augmentation are set by the previously made 

governance decisions. Thus in the longer term, augmentation limits are the result OD the 

interplay oDthe two types oDdecisions that we have posited earlier: the entrepreneurial 

and governance types. 

We have defined entrepreneurial decision-making to be creative and outward looking 

and governance decision-making to be normative and inward looking. And we have 

argued that these types of decisions need to be in balance if sustainability is to be 

achieved. We saw that an excess OD entrepreneurial decision-making over governance is 

destructive OD the commons. Excessive governance does not curtail entrepreneurial 

decision-making, but leads to illegal and corrupt activities that also destroy the 

commons 

It is the governance structures then that set the limits for context augmentation in 

entrepreneurial decision-making. Governance is most extreme in monastic contexts 

where the rule OD obedience is defined as the "will OD God" in Western traditions and 

the "emptying out OD self' in the East. In these highly specialised minority situations, 

individuals give up all right to making decisions individually though they may and do 
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vigorously contribute to making collective decisions involved in governance. The other 

extreme is anarchy where there are no agreed decision-making :frameworks. In between 

we have two mechanisms for setting limits to the extent a context needs to be 

augmented. These are determined by the roles for individuals and institutionalised 

responsibilities for groups. That is to say, those governance decisions that defined the 

roles and set up the institutions in the first place set the limits to the extent contexts 

need to be augmented. Companies therefore traditionally make their decisions on 

commercial criteria and do not need to go beyond these. Similarly, politicians are 

limited by political considerations, medical practitioners by the professional standards 

and knowledge base ofithe profession and so on. 

Notionally, then, reliability ofidecisions made while playing a role or acting in a 

predetermined context must be relatively high. That is to say, regardless ofithe 

person(s) making the decision and regardless ofithe time the decision is made, similar 

decisions will be made. In practice this seems unlikely. One has only to look at 

reliability ofi medical, psychiatric and other diagnostic practices to see the huge gap 

between decision-makers in these fields when dealing with the same patient. In 

situations where the context is less structured, for example the market place for new 

products and services, reliability in decision-making is in fact meaningless as every 

solution to a design problem is potentially unique. 

8.7. UTILITY 

Utility ofithe the semantic metalanguage approach and the entrepreneurial/governance 

distinction are also problematic, for two reasons. First, because utility can only really 

be tested in practice, and second, because one necessarily must consider the question: 

Useful for what? 

Until these ideas are put into practice, one cannot really assess their utility in any 

empirical way. We therefore leave the practical application ofi these ideas to others. 

Answering the question "useful for what" is a different matter, and here I can give some 

suggestions and arguments for further work. 

In regard to the semantic metalanguage, it provides a tool for tackling some ofithe most 

difficult and complex phenomena ofihuman experience: language, and subjective 
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meaning, value and purpose. The two existing approaches, the positivists, who are 

seeking chemical and neural mechanisms underpinning these processes (that is the 

hardware looked at from the outside) are unlikely to uncover much about the experience 

these processes (ie the experience looked at from the inside). Social constructivist 

positions, are caught up with the experiential side, but have no basis for anchoring and 

integrating the enormous amount o£work that is going on in these frameworks. One 
utility o£the semantic metalanguage then, lies in its potential to link these two sets 0£ 

approaches and lead to a greater rapprochement between these two positions. This is 

represented diagramatically in Figure 8.1 

Figure 8.1 

The potential utility of a semantic metalanguage in (1) introducing meaning into the 

biophysical sciences and (2) anchoring the social sciences. 

Mechanistic Systemic 

Biophysical sciences 

Evolutionary Social 
Constructivist 

In regard to decision-making, the utility 0£ the distinction between entrepreneurial and 

governance decision-making is less clear. We live at a time when there is a lack 0£ 

balance between the two modes 0£ decision-making, and this distinction should provide 

a basis for monitoring and maintaining that balance. 

It also points to a way that balance might be achieved. Not by blanket restrictions, but 

by using market mechanisms and placing governance decision-making on a bioregional 

basis. It offers a rationale for reconciling the left/right distinction that has marked 

political decision-making in the West and provides a basis for curbing the excessive 

entrepreneurism that is destroying much 0£ the planet. 

Also, the distiction between entrepreurial and governance decision-making provides a 

basis for separating the service delivery role 0£ government from its policy, rule making 

and enforcing functions. Finally the principle 0£ subsidiarity gives a basis for 

determining the appropriate level at which decisions should be made and involve the 

local communities more fully. 
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"We are to admit no more causes of natural things than such as are both 
true and sufficient to explain their appearances ... for Nature is pleased 
with simplicity and affects not the pomp of superfluous causes." 

Isaac Newton 

"All philosophy is an endeavour to obtain a self-consistent 
understanding, of the things observed. " 

Alfred North Whitehead 

"God must have an inordinate fondness for beetles" 

J.B.S Haldane 

9.1. OVERVIEW 

In this Chapter we consider the issue of validity as a further justification for the new 

concepts underpinning the thesis. Reliability and utility were considered in Chapter 8. 

We define validity later in the Chapter, and begin by asking what phenomena need to be 

explained for an adequate decision-making theory. This question will help establish 

criteria for determining the validity of the approach. 

The assumption that the universe was a simple cause and effect machine provided the 

context for Isaac Newton when he sought to validate his observations on Nature as 

reflected in the above quotation. He thought that it is possible to explain the universe in 

terms ofia simple set of rules that match his contextual assumptions. This assumption 

subsequently dominated 19th and 20th century tlhnking. Alfred North Whitehead went 

in the opposite direction. He tried NOT to reduce context and look at reality in all its 

unpredictable complexity. As we have seen, this led him to thinking about reality in a 

totally different way. We begin this Chapter somewhere between the two. Our 

biohistorical approach sees causation as almost indefinable in the extravagance ofi the 

natural world. Like Haldane (quoted above), Annie Dillard (1976, 64) has observed 

that there is nothing efficient about the nature. She uses the word '\profligacy". Nature 

will try anything once: all those species, seeds and babies, the failures and extinctions. 

What complexity and unpredictability. What economic nonsence. Everything is 

superfluous and contradictory. Nature loves chaos and confusion. It is decision-making 

organisms that are "pleased with simplicity" and they try to structure their world 
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accordingly. And now Homo sapiens is beginning to realise that itwe continue to 

"simplify" our world, we will destroy it. Of course describing nature as "profligate" is 

highly anthropocentric. We do not have criteria fordudging profligacy from nature's 

point of view and can only wonder at the amazing evolutionary success of beetles. 

9.2. CRITERIA FOR A DECISION-MAKING THEORY 

In this section I argue that an adequate decision-making theory must meet at least two 

sets of criteria. It must: 

1. be applicable to all decision-making species at the level of : 
• activity ( all motile organisms) 
• life style (most social organisms) 
• public policy (some social organisms), and 
• theory and ethics (Homo sapiens) 

2. explain intensionality and purpose in terms of: 

• perceived context 
• imagined possibilia and impossibilia (ie non-existing entities)as 

factors in decision-making 
• conditionality, implication and deducibility, and 
• significance meaning and value. 

The points in the first set of criteria are derived from the discussion in Part 1. The 

points in the second set are loosely based on Routley (1980) and will be discussed more 

fully later. In the meantime, as pointed out by many philosophers (and noted in earlier 

chapters) standard reference theories and their elaborations fail totally to account for 

these factors of common experience. In essence reference theories seek to explain 

reality in terms of demonstrable entities. Imagined realities, purpose, meaning and 

value and other intangibles fall outside such reference approaches. Some adherents of 

reference theory have tried to explain away intangibles as delusional, but others have 

tried to develop new frameworks which build in such aspects of our common 

experience. Before proceeding with the validation of the approach taken in this thesis 

we consider very briefly, two heroic philosophical attempts to get around this problem. 

Alexius Meinong, who sought to extend reference theory through a much more 

sophisticated theory of objects (Gegenstandtheorie) and Alfred North Whitehead, who, 

as we have already seen, sees ultimate reality as not comprising items (real or imagined) 

. but as processes and clusters of processes. 
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9.3. MEINONG 

Meinong's central concern was to explore the relationship between mind, independent 

objects and human mental states. According to Meinong, objects can be divided into 

two categories: those that "subsist" (ie exist in actuality) and those that exist only in 

human minds. Every object has two aspects: its 'content' which gives rise to its 

direction and 'action' which give rise to the manner of its approach. Human mental 

states within Meinong's theory are of four types: 

I. presentations (vorstellungen) 

2. thought experiences @udgements and supposals) 

3. emotions (beautiful, agreeable, good & true) 

4. desires (oughts) 

Thus he seeks to account for imagined reality, intensionality and value by arguing that 

such properties can also be seen as objects. We have already seen how psychological 

needs, drives and motives operate in a similar way: that is, we make things (nouns) out 

of these processes. These nouns are essentially composite entities that have activation 

(in this case of the push variety) built into them. 

Meinong's theory of values operates in the similar way. Values are also posited 

composite entities that have action built into them, but the action components of values 

are attractive. In the terminology used here, they are of the pull variety. (It should be 

noted that push and pull are NOT claimed to be semantic primes as it is possible to 

further analyse them in terms of such components as TOWARDS, AWAY FROM and 

WANT.) 

Philosophical theories of value are relatively recent. For Aristotle and throughout the 

middle ages, value, along with all secondary and tertiary features of objects, were seen 

as properties of the object. One by one these features were stripped away from the 

objects themselves. First to go were the aesthetic values: what the scholastics referred 

to as personal taste ("De gustibus non disputandum "). Religious values went next: 

what Emmanuel Kant called objects of faith. He saw these as being beyond rational 

processes of mind. Later again, so-called secondary features that gave rise to vision, 

sound and smell (what we referred to as indicators which require a . psychological 
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component for interpretation) were excluded as features of entities. So all that was left 

was the biophysical properties of material entities. Everything else was stripped away 

in an effort to reduce context to something that could be weighed or measured or 

counted. In parallel with this stripping away, the humanities were wrestling with the 

totality of the human experience as they have always done. With the advent of the 

social sciences, attempts were made to model them on the physical sciences. 

Fortunately the social sciences are moving back to admit the experiential aspects of 

reality as worthy of scientific study. Nowadays, those arguing for one or other social 

constructionist position, claim that all features of objects, including the so-called 

primary ones, are psychological entities, but as we have pointed out in Chapter 1, this is 

going too far. 

9.4. WHITEHEAD 

We briefly referred to Whitehead in Chapter 1 in the context of the monumental work 

he undertook with Russel to place mathematics on a logical basis. An exercise that in 

some ways has achieved for mathematics what Liebnitz argued should underpin natural 

languages. Many years later, when in his sixties, Whitehead went on to develop a 

radically different view of reality that has become known as Process Philosophy. As 

part of his new approach Whitehead argued that: 

"neither physical nature nor life can be understood unless we fuse them 
together as essential factors in the composition of "really real" things 
whose interconnections and individual characters constitute the universe. " 
(Whitehead, 1938, quoted in White, 1957, 87) 

He achieves this fusion by developing a concept of what life might actually mean in the 

context of the physical processes of nature that we experience. "Life", in Whitehead's 

framework: 

" ... implies a certain absoluteness of self-enjoyment. This must mean a 
certain immediate individuality, which is a complexprocess of 
appropriating into a unity of existence the many data presented as relevant 
by the physical processes of nature. Life implies the absolute, individual 
self-enjoyment arising out of this process of appropriation. I have in my 
recent writings, used the word 'prehension " to express this process of 
appropriation. Also I have termed each individual act of immediate selfi 
enjoyment an "occasion of experience". I hold that these unities of 
existence, these occasions of experience, are the only reaUy real things 
which in their collective unity compose the evolving universe, ever plunging 
into the creative advance. " (ibid, 87) 
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In the language that we have been using "occassions of experience" has a meaning that 

can be studied and described in semantic terms. It can be looked at both objectively 

and subjectively at the same time as both involve the same processes. Whitehead's 

Process philosophy provides a philosophical underpinning for such processes. 

In his approach, Whitehead rejects the notion that the universe is essentially made up of 

"things" and in its place sees reality as a process of becoming. 

"The process of self-creation is the transformation of the potential into the 

actual". 

He sees such a transformation as a 

" .. fact that includes the immediacy of self enjoymenf': 

the fusion of data with potentiality. He calls this "the doctrine of the creative advance" 

which in an essential feature of the universe that passes into a future. 

"It is nonsense to conceive of nature as a static fact, even for an instant 
devoid of duration. There is no nature apart from transition, and there is no 
transition apart from temporal duration. This is why the notion of an instant 
of time, conceived as aprimary simple fact is nonsense". (ibid, 88) 

To someone operating with the assumption of the essential "thinginess" of nature, this 

may not make much sense. But the empirical evidence presented by modem physics is 

finding the distinction between waves and particles as far from clear and such particles 

as have been posited being more and more ephemeral. This tends to support the 

Whiteheadian view. And so does the primacy of action over entity discussed in Chapter 

3, and the primacy of verbs over nouns. I suspect that a thorough look at both and the 

emerging empirical data would support Whitehead over Meinong, but this is not the 

place to compare Meinong and Whitehead. Nor is it the place to look at the relationship 

between Whitehead's process philosophy and modem physics. But it should be noted 

that the Whiteheadian view builds into its reality the experience of purpose and 

meaning that are essential to decision-making. Most importantly, it offers support for a 

new conception of time that we will use as an argument supporting the validity of the 

approach being developed in this thesis. 
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9.5. VALIDITY 

As pointed out by Routley (1980) Reference Theories ofione sort or another which 

underpin empiricism, idealism and materialism are flawed ifi they only allow physical 

entities as real. Future possibilia and even impossibilia exist in the minds ofi organisms 

and influence their behavior, and decision-making. An adequate theory ofi decision

making must include some way to account for these non-existant entities.. The source 

for this claim was Routley's powerful demonstration that reference theories ignore the 

following (items in square brackets are my additions): 

· "non-existence and impossibility 
· intensionality [ and purpose] 
· conditionality, implication and deducibility 
· sign,ificance [meaning and value] and 
· context" 

Jntentsionality differs from purpose in that the purpose implies both teleology (future 

purpose) and teleonomy ( designed or in-built purpose) while intention can only be used 

in a teleological sense. Meaning and value need to be added because significance can 

include meaning and value, but need not and they are the more common terms: value 

theory and meaning theory (including semantics and semiotics) both have vast 

literatures. 

But the central question that arises is what possible criteria could we adopt in 

determining validity when we apply this concept to non-referential and non-existant 

entities. 

9.5.1 Common sense usage 

The common meaning ofi the English adjective valid and its nominalised derivatives 

(validity, validness) is changing. According to the Oxford English dictionary the word 

came into English from the Latin validus (strong) and valere (to be strong) via the 

French valide (strong) and in its early English meanings (now archaic) includes such 

meanings as strongpowe,'ful and robust in body, healthy. More recent usages include 

such terms as genuine, authentic, reliable, accurate, legitimate, and koshure. We can 

characterise the second set ofi meanings as being variants ofi true. 

Valid as true should be distinguished from a further meaning as useful which seems to 
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be involved in such words as effective, utilitarian, efficacious, employable, servicable, 

convenient and'Pragmatic. We will refer to these as the archaic (i.e. strong), absolute 

(i.e. true) and pragmatic (i.e. useful) meanings respectively. The differences between 

these three meanings o:fithe adjective valid are striking and although one can see the 

connection between the three of them, it should be noted that it seems to me fairly 

certain that the meaning of valid is not universal. Whether true is universal is an open 

question. Certainly KNOW is universal (Wierzbicka 1996. 48-49) and whether 

something is true or not depends on how one knows (because one saw it, or was told it 

etc). The logical meaning ofitrue, that a proposition reflects its reference, is almost 

certainly not universal, and o:fi course, in rejecting reference theories of meaning we 

reject the idea that something can be true in a logical sense as well. 

The meaning of valid as useful is also unlikely to be semantic primitive as it includes 

such elements as DO and WANT. Strong may tum out to be a primitive, but this is an 

empirical question that needs to be tested. 

Common usage gives a better indication of the range of uses for the term valid. fu each 

of sentences 1-5 there is an instrument that is neither necessarily strong, true nor useful 

and its meaning clusters around the idea of having force or being credible, lawful. 

1. The bank told me that his cheque/passport/driver :S- licence etc was invalid. 

2. The high court found the legislation/decision/title/will to be valid and so the appeal 

was lost. 

For sentences 1 and 2 there was an instrument (cheque, passport etc), that for some 

unspeci:fi!ed reason was found to be (in)valid. 

3. Fred:S- cheating invalidated his examination results. 

4. Making a false declaration invalidates the application 

5. Adjusting the sample size gave a more valid result 

fu sentences 3-5 it is not the instrument, but certain activities that causes the instrument 

to be ineffective. 

fu the next two sentences ( 6 and 7) validity is an inherent property of a person: 
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6. As a woman, !feel my comments to be perfectly valid 

7. The Boers have evidently put every valid male into the field 

This group ofi meanings should be differentiated from such sentences as 8 that 

illustrates a particular technical ( eg logic) meaning: 

8. His argument was invalid (i.e. used an incorrect premise or drew an illogical 

conclusion) 

9.5.2 Technical uses 

247 

The concept ofivalidity is frequently invoked in the legal and social science 

:frameworks. 

In logic it denotes arguments that are well-founded and in which the premises imply the 

conclusions, while in law it means having the force ofi law or being legally efficacious, 

or sound. Consider for example the Macquarie (MD) Webster's (WD) and Oxford 

(OED) Dictionaries entry in relation to the legal application ofithe term: 

1. Good or adequate in law; legally binding or efficacious (OED) 

2. Legally sound, effective and binding; sustainable in law (MD) 

3. Having sufficient legal strength or force; good or sufficient in point ofi law (WD) 

Such definitions have truth as the main meaning ofivalidity (rather than useful or 

strong) but truth is always relative to a particular context. Thus a local law is valid only 

in a local context. It might always be struck down by a higher law. Even the laws ofi 

sovereign States might be struck down by national constitutions and in some cases, 

where domestic law allows this, by international law. 

Only in mathematics and logic is validity absolute, but as these disciplines are 

essentially tautologies, validity questions only arise when logical or mathematical 

paradigms are applied to real world situations. In this respect, scientific theories/ 

models operating in highly reduced contexts may likewise have a high level ofi internal 

validity(= internal consistency) but fail when applied to real world contexts. We might 
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call such validity ~stemic validity. 

9.5.3 Systemic validity 

Systemic validity is implicit in the scientific modeling being done in mechanistic and 

systemic frameworks. Validity is assumed in these paradigms through the practice of 

the scientific method involving the hypothetical/deductive approach, and the 

accumulation o£knowledge. This is in marked contrast to the social sciences where 

there is no accumulation and thus validity is a huge problem to be addressed in each and 

every case. This problem disappears, o£course for those adopting an extreme post

modernist position, where every view is equal so that validity is not an issue. 

For decision-making, whatever the scientific underpinnings, validity, I would argue, 1s 

paramount, and any scientific theory of decision-making must address this issue. 

9.5.4 Validity in decision-making 

We have already seen that widening context and searching out wider possible 

implications provides a basis for testing validity in decision-making situations. Such a 

search might involve broadening a narrowly based economic option to look at the wider 

implications in social terms and even more widely by looking at the environmental 

factors. This is in marked contrast to current decision-making which sees 

environmental and social factors as peripheral to economic considerations. 

However, when we consider the wider context we can only do so within the state 0£ 

knowledge as it exists at the time, and that state is always incomplete, and worse, may 

be wrong. In addition, we do not know what the future might bring, and thus we are 

forced to make decisions in a high degree o£uncertainty. To overcome the possibility 0£ 

error, decision-making should include not an exit strategy (beloved 0£ investors who 

bail out and leave others clean up the mess) but a reversibility strategy. This would 

involve going back i£neccessary. 

Uncertainty has also given rise to such notions as risk assessment, risk management and 

institutional arrangements that are risk sensitive. Another way 0£ dealing with 

uncertainty involves adopting less interventionist strategies. We will look at these in 

more detail later, particularly in relation to the validity o£their outcomes, but first we 

need to deal with the notion that is central to all four scientific paradigms: the idea that 

there is a constant flow o£time. 
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9.6. TIME 

The concept of time is essential for any decision-making theory as decisions involve 

taking a step into a necessarily uncertain future. In one sense Western Culture seems 

pre-occupied with that uncertainty, and measures progress by reducing uncertainty. 

One way of reducing uncertainty is by reducing context to keep out unpredictable 

natural processes. As we have seen, clothing, fences, walls and boundaries are all about 

keeping nature (and other people) out to make the future more predictable. Technology 

in this sense is not only a harnessing of energy to do more, but a process of turning 

nature into a predictable machine. Wihile such a vision is repulsive to many people, it 

is the inevitable result of the way we impose our construction of time on the processes 

of nature. Western culture has adopted a sense of time that sees it as uniform, 

unidirectional and universal. This leads to a planning/goal-based approach to living 

where western ( especially urbanised western) people are always going somewhere. As 

pointed out previously and noted by many poets and writers, the faces of people in the 

street ofa busy city are stem and unsmiling. No one is smiling, no one seems to be 

enjoying themselves, they seem driven. This is in marked contrast to indigenous 

peoples one sees living life in their villages. They seem to spend far more time smiling 

and laughing. 

One explanation for this striking difference between developed and underdeveloped 

communities is that people in such communities do not plan their lives against the 

seasons, they work with them. Western cultures seek to control life, indigenous cultures 

let life come upon them: what will be will be. Are these differences real, or is this ~ust 

Rouseau style romanticising of nature? Wihether the poets are right or not, about 

whether indigenous peoples are any happier than people living in industrial, developed 

countries maybe impossible to answer and it goes beyond my purpose to try. But I do 

want to argue that there is a substantial difference in the way people see time, and this 

gives us a starting point for considering the validity of the process approach. I will refer 

to the Western notion as standardised time and the other as events based time. I want to 

develop an argument that events based time is more appropriate in a decision-making 

context than standardised time. 

First, I argue that as a frame of reference for comparing epochs in evolutionary history, 

standardised time is somewhat misleading, but useful as providing a benchmark against 
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which to measure experienced time. Event-based time is central to a subjective 

approach, and the validity of such an approach depends to a large extent on the 

development of a means of capturing experienced time in a verifiable and rigorous way. 

The crucial issue is how can we compare waiting-for-a-train-time with doing

something-pleasant-time. How do we build expectation into decision-making? 

We have seen in Chapter 1 that time (t) can be seen as having the same reference as 

distance (d): the relation between two points in space. I argued there that d involved an 

objective (imagined) reality of the relation between the two points while t involved the 

subjective ( experienced) relation between them. I also drew attention to the 

contradiction in traditional explanations of time with the example of a grasshopper 

stopping a truck. Grasshoppers would not have this power in a Wihiteheadian universe 

of always "becoming" where an instant of time has no sense. If we assume that the 

universe comprises entities embedded in a static nothingness, we have to posit 

something like time as a background to explain the changes that have occurred. 

Assume the universe is nothing but dynamic processes and we don't need time to· 

explain changes that are always happening. We need to explain how these processes 

cluster together to form entities. 

Traditionally, time is seen as the relationship between two events. Events are all around 

us. The setting sun touching the horizon, a new born child taking its first breath, an old 

man taking his last one. More abstractly an event can be defined as the co-incidence of 

two or more actions and this can be simply seen as a point in space (as we are defining 

time in terms of space). There is, in this traditional way of thinking, a definite order in 

the way any two non-simultaneous events occur. If A and B are two non-simultaneous 

events then either A has occurred before B or B has occurred before A and the 

difference between them is defined to be an interval of time. 

Take the event of the tip of a horse's nose reaching a predetermined position: say a 

fmish line. If we have two horses A and B then the event that occurs first depends 

critically on the position of the observer. In Figure 9.1 event A occurs before B for 01' 

simultaneously for 0 2 and after B for 0 3• 
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Figure 9.1. Relative Occurrence ofEvents 
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Thus the measurement of time requires two points of reference: an agreed starting point 

and a unit of measurement. Just as we cannot decide when sitting in a train if it is our 

train or the train next to us that is starting to move without a point of reference. Events 

then are processes that only have meaning when an observer decides to allocate it a 

certain status. Events, like territories, only exist in the minds of organisms. They are 

totally subjective. 

It should also be noted that other dimensions, such as weight and distance, can be 

standardised by a physical unit of measurement. One that can be kept in a vault. Time 

cannot be kept in a vault, and numerous efforts to measure time have all been found to 

be unreliable against each other. Thus the rotation of the earth is slowing down by 

about 1 second per year due to the tidal friction in the oceans and the inner core ( as a 

result of the moon's gravitational pull). The rotation of the earth around the sun is 

variable, as is the earth's position relative to other planets in our solar system and other 

solar systems. While variations of 1 second a year might seem small, when projected 

back to the time of the dinosaurs, say 100 million years ago, the speed of the earth may 

have been considerably faster. Rotation at this speed would counter the gravitational 

pull at the surface of the earth and may offer an explanation of the huge size that some 

dinosaurs reached. It would also effect the density of the atmosphere and an unknown 

number of other factors. Similarly years are getting longer as our solar system expands 

(along with the expanding universe as a whole and in its rotation around the sun) and so 

on. While such changes are small from year to year, over the full age of the earth such 

cumulative changes must have had an enormous influence on the evolution of life. 
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None of this invalidates the utility of standardised time as a useful baseline for 

measuring deviations in experienced time at various periods in the evolution oflife on 

earth. It is its validity that is less clear and it always needs to be remembered that 

measuring everything in today's days and today's years may give a distorted view of the 

factors that influenced evolutionary change. It will also have an impact on duration 

between events-based time. 

The realisation of the variability of natural cycles caused by the rotation of the earth and 

its movement through space is the result of ever more accurate devices for measuring 

time. Sobel (1995), Fraser (1975) and Whitrow (1972) all give colourful accounts of the 

history of these attempts at measuring time which we need not go into here. What is 

essential for the argument being developed is that time measurement does not have an 

absolute standard and needs to be continually reappraised. 

While many consider time a well-established, certainty, its problematical nature, and 

especially the effect of the arbitrary standardisation, is nowhere more important than in 

physics (including astronomy and cosmology). This is especially the case where 

everything is related to the speed of light ( c) as a measure of time in space. For 

relativists, c is an absolute constant, and tis presented as an additional dimension to 

space. To consider the significance of this, it is important to note that the contextual 

framework in which humans have attempted to measure time has changed dramatically 

over the centuries, but notwithstanding these changes, we have clung tenaciously to our 

concept oftime. We have organised our whole economic systems, transport 

arrangements, and virtually every aspect of our daily lives according to a 24 hour clock, 

standardised on Greenwich and years standardised on the Birth of Christ. 

Mechanical clocks were developed during the Enlightenment when the whole universe 

was seen as: 

1. a vast perpetual motion machine governed by the laws of physics, and 

2. assumed to have been created and set in motion by God who would continue to 

allow it to go on indefinitely until he (and this God was definitely male) decided to 

stop it. 

3. humans in this context were assumed to have bodies that operated within the law of 

physics, but also had minds (souls) that had the potential to transcended space and 

time and live eternally. 
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With the development of the laws of thermodynamics came the realisation that 

perpetual motion is an impossibility. As pointed out earlier, this gave rise to what we 

have been calling the systemic model of the universe, which saw the mechanical 

universe running down to a stop. In this view, the universe would suffer a kind of heat 

death as it reached a state of thermodynamic equilibrium. This was the view of the 

universe when Einstein developed his famous equation: E = mc2
• For Einstein the 

universe was essentially a huge gravitational field (like a magnetic field) in which 

matter and energy were different forms of the same reality. As Barrow and Tipler 

(1986) described it: 

"When Einstein first applied his field equations of general relativity to the 
cosmological problem he discovered that static solutions were impossible. 
Since there was at that time no evidence that the universe was in a non
static state, and the philosophical prejudices of the centuries underpinned 
the notion of a changeless background universe, Einstein altered his field 
equations to include the cosmological constant A " (Quoted in Sheldrake, 
1988, 5). 

Note that Einstein's solution was to force his equations to conform with his assumption 

of a static universe: one which operated smoothly throughout. Note also that, he 

assumed that light had a constant speed, c. According to Gribben and Wesson (1992) 

the constant c played such an important role in Einstein's theory because it allowed him 

to describe these different facets of space (distance) and time as different facets of a 

single entity: four dimensional space time. 

As Herman Minkowski realised, space and time can be melded into space-time ifwe 

regard d and ct as the same kind of thing - lengths or co-ordinates. According to these 

authors, relativists today are: 

" .... happy mentally to absorb c into t and do calculations in relativity 
theory with x, y, z and t as four space time coordinates" (Gribben and 
Wesson, 1992,30) 

Gribben and Wesson go on to argue that many of the constants in physics such as 

Newton's gravitational constant G; the magnitude of a charge on an electron e; and 

Planck's constant hare not fundamental aspects ofreality at all, but simply artifacts as 

a result of the way human beings make measurements. We do not need to take this 

further here, but if! am correct that d and t essentially have the same reference, we do 

not need to speculate about a four dimensional universe as a three dimensional one is 
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perfectly adequate. In such a universe, t would simply be an aggregation of events 

looked at from a subjective point of view, on the basis on an arbitrary starting point and 

an arbitrary cyclical event as a unit of measurement. 

Such thinking, will no doubt strike physicists as hopelessly simplistic as they wrestle 

with the next view of the universe that is with us still, the so-called quantum view. In 

this view, reality is made up of a wave/particle duality that has a built in uncertainty. In 

its simplest form the uncertainty principle states that accurate knowledge of 

complementarity pairs is impossible: one can measure the location of an electron, but 

not its momentum (energy) at the same time. Such indeterminacy is highly unsettling 

for science and so quantum systems are postulated to exist as possibilities rather than 

actualities- things that might be or might happen, rather than things that are. Thus at the 

quantum level we have two types of reality, actual and potential. The actual is what we 

get ifwe see or measure a quantum entity, the potential is the state in which the object 

existed before it was measured. 

Recent reports in New Scientist and popular physics books suggest that the world of 

theoretical physics is in a state of some turmoil. There are claims that the speed of light 

is not constant (Barrow 1999). That entanglement (where once ~oined particles, when 

separated even for substantial distances, continue to act as a unit) is an empirical fact 

(Buchanan 1999a). Einstein referred to this as "spooky action at a distance". That the 

uncertainty principle is no longer needed (Buchanan, 1999b ), that time does not exist 

(Barbour, 1999) and can also run backwards (Schuman 2000). As Neils Bohr pointed 

out: 

"It is wrong to think that the task of physics is to find out how nature is. Physics 
concerns what we can say about nature". (Quoted in Prigogine, 1995, 7) 

These developments in physics, provide support for having a fresh look at time and the 

uncertainty principle. This is not the place to delve into physics, but at the very least, 

we need to ackowledge that the fundamental constructs underpining the mechanistic 

and systemic paradigms are under serious challenge and that we look elsewhere for 

ways to validate our decisions. I also need to point out that if reality consists of 

potentialities (a more abstract concept in which a number of realities are embedded), 

this is not an adequate scientific explanation. It is simply a linguistic device that avoids 

the issue. Like claiming that humans have a capacity for culture, that they are governed 

by values and motivated to do such and such, these abstract concepts are not 

explanatory in any way at all. 
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9. 7. IMPLICATIONS OF AN EVENTS-BASED TIME 

I have raised the speculative ferment of: ideas that seems to be occupying the minds of: 

many physicists to support my case for considering subjective experience ofaeality as a 

legitimate topic for scientific investigation. To a layman it seems extraordinary that 

some physicists can be talking about a single equation (a theory of:everything: TOE) 

while reality seems increasingly more complex and uncertain the more we get to 

understand it. Such uncertainty is hardly surprising, because it too is fundamental to the 

subjective experience. 

Much of:the built environment and the institutions that govern our lives aim at reducing 

uncertainty. This governs the growing expectation that the world is meant to be regular, 

predictable and controlled, and if:it isn't someone must be responsible. When things go 

wrong it must be due to negligence and one needs to find a lawyer to seek legal redress. 

This is the world that Beck (1995) sees as an inevitable concomitant of:a "risk society." 

A society where the best that we can hope for is a shift from resource management to 

risk management. 

Beck's vision is the product of:the mechanistic model ofaeality that provides the 

dominant framework for economic thinking and current government practice. But as 

Ilya Prigogine (1995, 6) has pointed out, complete certainty and predictability can only 

occur if: we eliminate all natural processes and live in a machine. If: we eliminate death 

( as some researchers are claiming might be possible within the next 20 years) a few 

select humans might live indefinitely, but such a life would eliminate creativity (which 

is unpredictable) extinguish freedom (which has unpredicable consequences) and 

eliminate (yes, eliminate) time. In short, the ultimate result of: certainty is death. 

But we cannot eliminate time. It is experienced, not as a linear progression, but as 

cyclical events. Now it is daylight, later it will be night and then day will come again. 

Now is the time nuts are ripe, now is the time to sow etc. These cyclical events drive 

natural systems and provide the backdrop for the evolution of: life. Living organisms 

have evolved to interact with these events as well as with each other in the struggle for 

survival and reproduction. But these cycles are always changing some changes are slow 

and some are fast. Slow changes include lengthening of:the day, continental drift 

(which brings living organisms into different climatic zones) and climate change (ice 

ages). Fast changes include the introduction of: a new predator, extreme weather events 

(droughts and floods) and geophysical disturbances (volcanic eruptions, tsunamis and 
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meteor strikes). Slow events provide adaptive pressure and lead to pressures for 

ecosystems to migrate (to lower or higher altitudes or latitudes) to where the climate is 

more suitable. Fast events however leave no room for migration or adaptation, and here 

survival is dependent on diversity at all levels: genetic diversity within species, 

biodiversity within ecosystems and behavioural ( cultural) diversity in organisms that 

have a capacity for making choices. 

An events based time system would not operate on the bases of trying to make the 

world regular to fit a preconceived idea of what is right and proper, but one that 

prepares for a diversity of events. It would not seek to have everybody adopt the same 

culture so that they are more predictable, but encourage diversity. It would be open to 

events happening around us and revel in the unpredictability of it all. 

Rather than basing decisions on projections of observed linear or even non-linear 

trends, individuals would strive to position themselves to take on what might come: a 

kind of strategic opportunism. 

9.8. EXPECTATIONS AND OPPORTUNITY 

It is interesting to observe that the English word boring and its French equivalent ennui, 

only came into vogue with the industrial revolution. Before then, presumably, such 

words were not needed because they were not sufficiently important in the culture to 

warrant a special word. Why did such words become needed after the industrial 

revolution? Perhaps it is tied to psychology of expectation. A mechanical universe in 

which time is a regular process leads to the expectation of regular events and social and 

work roles to match the needs of the system. In an event based universe, the possibility 

of events is always uppermost and boredom simply does not occur. 

Looking out for opportunities also makes sense in an events-based world. In a 

standardised world, where one has a machine role, there is a certain inevitability and 

predictability that makes for tedium. It is not that there are no opportunities, the 

expectations are that there are no alternatives. I suspect this is the source of so-called 

welfare dependency, stress on thedob (due to lack of personal control) and the source of 

some of that self-destructive behavior that seems to be increasing among young people 

in western society. 
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9.9. ENTREPRENEURSIIlP AND GOVERNANCE 

Validation of the distinction between entrepreneurship and governance as two modes of 

thinking that need to be in balance is much easier than the complexities that arise when 

one enters the subjective realm of time. We will look at this distinction objectively, 

from the outside, only. The evidence that humans think in two distinct ways has already 

been noted and in this section we will cover some of the empirical evidence that a lack 

of balance between these two processes is highly destructive. 

The lack of governance can be seen where ever the Tragedy of the Commons occurs. 

Wihether we look at fisheries, forests, or any naturally occurring renewable resource, the 

story is always the same. The resource is destroyed. Private ownership is often 

suggested as a way of solving the problem, including the private ownership of wildlife 

and with it the right to exploit that resourc~. The difficulty with this idea is that private 

ownership is essentially territorial. It requires the erection of boundaries. 

Second, private ownership creates problems of inheritance: either the rights are divided 

among the children giving progressively smaller and smaller rights to each where each 

private right is unable to meet their economic needs, or one class of individual is 

disenfranchised ( e.g. females and younger children). In either case these problems are 

severe with growing populations. 

Third, private ownership of rights has a way of them being accumulated by the 

strongest/most successful and creating monopoly situations. Anti-monopoly laws are a 

way of controlling this, but this is a form of governance that the advocates of 

privatisation deplore. 

Full public control of all natural processes is also proposed as a solution to the tragedy 

of the commons. The argument in favour of this is the claim that it would be available 

for all including future generations. Experience with centralised governance has not 

been good, and one only has to look at the massive exploitation and destruction of the 

environment in the former USSR to see that centralised administrative machinery does 

not resolve the access and equity problems. 

The position we will develop here is that we need both private and public ownership, 

and suggestions as to how an appropriate balance might be struck will be covered in 

Chapter 10. 
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CBAPTERlO 

OVERVIEW: LIMITATIONS, IMPLICATIONS AND ETHICS 

"Ji always think that when one feels ones been carrying a theory too far, 
then s the time to carry it a little further " Max Beerbohn 

10.1. OVERVIEW 

fu the first part of this Chapter we pull together the main lines of argument developed earlier 

and consider their theoretical and practical significance and some of their limitations and 

implications. fu the second part we look specifically at the implication of these ideas for 

ethics. 

To borrow novelist Morris West's (1996) metaphor "A view from the Ridge", I have 

reached the point of a climber who, after a long arduous ascent, upon reaching a high 

ridge of the main range, pauses to look back over the terrain he has covered. He draws 

breath and gets his courage up for the last part of the ascent that, in this thesis, proposes 

a practical, applied science, approach to ethics. 

Philosopher Daniel Dennett (1996, 496) has observed: 

"For the mostpart, philosophers have been content to ignore the practical 
problems of real time decision-making, regarding the brute fact that we are 
all finite and forgetful, and have to rush to judgement, as a real but 
irrelevant element of friction in the machinery whose blueprint they are 
describing. It is as if there might be two disciplines - ethics proper, which 
undertakes the task of calculating principles determining what the ideal 

. agent ought to do under all circumstances-and then the less interesting, 
"merelypractical" discipline of Moral First Aid, or What to Do Until the 
Doctor of Philosophy arrives, which tells in rough and ready terms, how to 
make 'online' decisions under time pressure. " (Emphasis added) 

But after Dennett had valiantly and brilliantly explored what such an ethical blue print might 

look like in an evolutionary context, or even outline a First Aid strategy, he was forced to 

conclude that: 

"Ethical decision-making, examined from the perspective of Darwin s 
dangerous idea, holds out scant hope of our ever discovering a formula or 
an algorithm for doing right (p 510) 
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Dennett doesn't see this failure as a cause for despair. He has confidence that: 

" ... we [humanity J have the mind tools we need to design and redesign 
ourselves, ever searching/or better solutions to theproblems we create for 
ourselves and others." (p. 510) 
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But this is a rather pessimistic view. It suggests that the best that we can hope for is cleaning 

up the messes that we have made. It would be nice to think that it might be possible not to 

make the mess in the first place. It is also a wonying view. It is not clear what Dennet's 

reference to "redesigning ourselves" means. Whether this is a reference to the potential ofi 

genetic engineering, or other cultural "solutions". Either way it implicitly advocates business as 

usual. This is in direct contrast with the view developed in this thesis that we should stop 

doing the bad things. Ifiwe make better decisions, there will be less mess to clean up. 

Our inability to develop a single coherent ethical :framework is consistent with evolutionary 

theory that denies the existence ofigrand puiposes, and sees diversity as the best hedge 

against an uncertain future. Perhaps the search for a grand good (that conforms to a grand 

puipose) or a grand bad ( that detracts from it) are futile. But this does not explain why every 

human culture has evolved an elaborate ethical beliefisystem proposing an extraordinary range 

ofigoods (virtues) and bads (vices) in the past. And it does not explain why a system ofiethics 

seems to be a necessary part ofiliving. Even for those who deny grand puiposes, our little 

purposes seem to need ethical frameworks too. 

Dennett's "technofix" approach can, ofi course, be seen as an ethic. One where 

technically outstanding engineered solutions to human caused problems are valued as 

the ultimate "good" and the highest ofihuman aspirations. But this does not come close 

to capturing the aesthetic and emotional depths and heights ofihuman experience. It 

also comes nowhere near the deeply felt intuition that Charlesworth (1990, 176) 

describes as the new awareness about the natural environment that is arising as a central 

moral and social value. 

Charlesworth acknowledges that we are a long way from developing a coherent philosophical 

basis for this intuition ( which is not "new" oficourse, there being many cultures and times in the 

past where people saw this as a dominant theme governing their hves ). But he is right when he 

compares it to the way that individual liberty (" ... theprimary value of human autonomy, 

our right and responsibility to be masters of our own fate and captains of our own 

souls.") emerged in the 19th century. There is still no adequate philosophical base for this very 
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important idea, and I might add, there is no agreement on that other :fundamental and related 

emerging concept of ecological sustainability, nor earlier concepts such as a human r:ight. 

We will come back to ethics, which must occupy a central place in any theory ofhuman 

decision-making, in the second part of this Chapter. First, we take a look back from our 

position high up on the ridge and look along the path we have come so far. 

I 0.2. 1\1ETHOD. 

The question I asked myself at the beginning of this thesis concerned the means that would 

enable us to come to grips with the way we humans make decisions, individually and 

collectively, and how we canjudgethe correctness of those decisions, especially in the context 

of ecological sustainability. How can we uncover the deeper processes involved in decision

making such as the inteiplay between perception, motives ( conscious and unconscious) 

intuition, conscience, perceived expectation of others, risks to self ( and others), ethical beliefs, 

logical argument, personal ambition, subjective feelings and so on. The complexity is truly 

mind-boggling. Introspection has been thoroughly discredited, particularly in the psychological 

literature. At most, psychologists argue, introspection might be a source of ideas for testing, 

but personal intuitions are empirically unconvincing. For every intuitive idea put foiward, 

someone else, it is argued, can put foiward a different one. 

We saw that normative studies that look at characteristics across large numbers of 

people, so beloved of those who like to count things, while certainly better than 

intuition, are also not very helpful. Factor analysis, analysis of variance and statistical 

modeling of all types, are only as good as their inputs allow. This is not a criticism. It 

is a simple statement of fact, and an inevitable result of research methodologies. 

Normative data are of very limited help in decision-making. The generalisations 

produced by such methods, carefully hedged in terms of probabilities and trends are 

indicative, but can hardly be described as understanding, and prediction on a case by 

case basis for such approaches is impossible and causation is problematic. 

But while subjective intuitions do not make for good psychology, linguistics does allow 

introspective data, but only from native speakers. Linguists can even draw on their own 

intuition when working with their own native language. But typically they draw on the intuitions 

of a relatively small number of informants. Such is the degree of agreement among native 

speakers of a language as to what constitutes a grammatically correct sentence and what that 

sentence means and how it should be pronounced that only a small sample is needed. In 
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linguistics, the intuitions of a single person using the concepts for describing languages over the 

last few thousand years or so, is an adequate basis for forming an hypothesis. Confirmation 

with only one or two other native speakers provides a high likelihood that it will be confirmed 

correct by virtually all native speakers. Such high degree of agreement can result in powerful 

generalisations that can then be used as input to more abstract theoretical issues. 

Why is there such an extraordinarily high level ofagreement concerning language among native 

speakers? Frank Fisher (personal communication) points out that it is the result ofa 

language being a system in homeostasis. Societal arrangements also show such a high degree 

of agreement. Anthropologists for example, using their traditional field methods, come up with 

widely accepted generalisations about the particular culture under consideration, and usually 

these are best when couched in one or other natural language. There are ofcourse huge 

disagreements in both these disciplines about theoretical :frameworks and the best way to 

describe and interpret qualitative research. See for example Denzin and Lincoln (1994) on 

qualitative methods and Harris (1993) in his Linguistics Wars. But the early grammars, 

dictionaries, wordlists and cultural descriptions recorded over the last 2000 or so years 

provide a generally reliable and valid record which researchers, whatever their training in other 

disciplines, and theoretical orientation can and do draw on. 

Why linguistic and anthropological field work, and more recently, other qualitative field 

work with primates in particular, should generate such interesting and widely accepted 

insights while theoretical underpinnings, particularly in theoretical physics and the 

social sciences seem in such disarrays is a matter that calls out for explanation. We will 

come back to this. In the meantime, as we saw, the methodological approach 

undertaken in the thesis could be described as a traditional field work approach. 

It can be compared to a field worker approaching a new country to study the languages 

spoken there. A language in the sense used here is not just an abstract system of signs 

conveying meaning. This is a linguistic definition, which isolates a language from its 

context. It is used more broadly here, to include human culture. It captures their 

unique view of reality (ontology) the beliefs and values imbedded in their culture 

(ethics and aesthetics) and the way knowledge is acquired (epistemology). 

We also saw that natural language represents a way of being human and understanding 

the world that has evolved over time. For this thesis, I have adopted the "out of Africa" 

hypothesis and accept that the current crop of natural languages have evolved from a common 

ancestor language spoken in Africa some 100,000 years ago. 
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Using my training in working with natural languages, I have identified a much smaller number of 

newer ''technical languages" that might be called religious, synthetic_ and scientific 

respectively. 

The oldest of these, Sanskrit and Latin, are ancient tongues that have survived only in a 

religious context. They are usually describes as "dead languages" and also include Hebrew, 

Ancient Greek, and ancient forms of Arabic, Hindi and so on. Typically they are only spoken/ 

read by small elites. (Speaking in tongues practiced by certain religious groups (glossalalia) 

and some forms ofohanting do not have sufficient informational redundancy to qualify, in my 

view, as languages). Synthetic languages are also used across many linguistically distinct 

cultures. They include mathematics and logic as well as a number of very modem machine

readable languages used in computing. As our interest here is primarily concerned with the 

class ofscientific languages, we will refer only to the natural, religious and synthetic languages 

as the need arises. 

10.3. SCIENTIFIC "LANGUAGES" OR PARADIGMS 

I argued in Chapter 1 that there have been 4 core philosophical traditions since the 

Enlightenment that we described as the mechanistic, systemic, evolutionary and social 

constructivist archetypal paradigms. We saw that these abstract paradigms arose historically 

(in left to right order); they are incommensurate with each other, but have nevertheless been 

highly productive in stimulating vast amounts ofresearch and leading to the accumulation of 

enormous amounts of data and knowledge. We followed Kuhn in calling these paradigms 

( systems ofbeliefs and values). We can also refer to them as "languages" as they have very 

substantial, though limited, lexicons. 

Wihen looked at as languages, the futility of arguments between true believers of one or 

other of these paradigms becomes clear. It is simply impossible to argue from one's 

own :framework that another framework is wrong. Like natural languages ( and religious 

belief systems) they are windows on reality. Wihat can be seen through one window is 

different to what can be seen through another. Like any four natural languages, say, 

English, Italian, Japanese or Russian ( or Hopi, Mandarin, Warlpirri or French or any 

others) arguing that one of these languages might be better or more "real" than any 

other makes no sense at all. To be sure one can argue that one language is easier for non

native speakers to learn, or one is better suited to poetical expression than another. Such 

claims can be tested against criteria outside the languages concerned. But one cannot argue 

that one language better represents reality without an agreed model ofaeality and there is no 
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such agreed model. In practice most researchers pick their framework on the basis 0£ 

personal preferences as students and then work within it building up and expanding their 

tradition progressively. Very few work with or across two or more traditions. 
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We saw that new in_sights came from a process 0£ context reduction and that 

reductionism is legitimate, indeed essential, process for research. These new insights 

are then cumulatively added, re-defined and integrated to become accepted knowledge. 

Critics 0£ reductionism fail to realise that decision-making requires a very different 

process: not context reduction, but context augmentation. We have seen that context 

reduction while essential for research purposes is disastrously flawed for decision

making. Decisions made within a single paradigm, with data selected to simplify 

issues, using discipline based administrative machinery and other forms 0£ context 

reduction provide an explanation for the trend to never ending treatment 0£ symptoms. 

It explains the environmental and social damage being inflicted by modernity. 

It is a major finding 0£ this thesis that augmenting contexts will not 0£ itself solve all 

problems, but by bringing wider criteria into play, and being more holistic in approach , 

it reduces the likelihood of error. In decision-making we need to draw on each o£the four 

dominant paradigms, and examine wider implications ( context augmentation). 

We have also found that the evolution o£new scientific paradigms like the evolution o£new 

languages and cultures is an extraordinarily complex process that we considered in the context 

o£the Biohistorical approach. 

10.4. BIOIDSTORY 

We defined biohistory as the evolutionary processes that gave rise to mind and culture. It 

involves the integration o£insights generated through the study o£biophysical evolution and the 

insights into decision-making generated by history. It is much broader than sociobiology which 

essentially involves a marriage between evolutionary biology and behavioural psychology, but 

is somewhat closer to the much broader sociobiology that is nowadays referred to as 

evolutionary psychology. Bio history is broader still in that it encompasses both sociobiology 

and evolutionary psychology and also includes the geophysical and ecological processes that 

contributed to the shaping o£human minds and cultures. 

Traditional biohistorical work operates within an "objective" (from the outside) view. We took 
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this much further however by looking at the decision-making from the inside, the "subjective" 

view: not only in the case ofhumans, but also the decision-making of all motile organisms. We 

used linguistic field methods in making the subjective objective through the use of a semantic 

metalanguage. Such an approach was first proposed by Leibnitz at the time of the 

Enlightenment and subsequently developed by Wierzbicka and her students and collaborators. 

We used her semantic :framework to propose a bottom up approach to understanding the 

evolution of mind. It was argued that only an understanding of the subjective experience of 

organisms could give us a basis for understanding the way organisms including humans, make 

choices. Figure 10.1 illustrates how this work would fit into the existing paradigmatic 

:framework. 

FIGURE 10.l 
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It was argued that a semantics prior approach would give a reliable and verifiable 

methodology for introducing meaning, value and pmpose into the mechanical/ systemic frame 

works and provide a rational anchor for the social constructivist paradigms to enable insights 

in the social sciences to become cumulative. 

10.5. VALIDITY ANDRELIABILITY 

Earlier in this Part we also saw that validity and reliability of the various paradigms differed. In 

the case of mechanical, systemic and evolutionary approaches (but not biohistory) validity was 

assumed if the methodology was reliable and produced repeatable or independent 

confirmation of results. Such approaches however, were accompanied by elaborate 

philosophical debates concerning the nature of ultimate reality ( ontology) and the way the 

human mind accumulated knowledge about that reality. In other words, while vahdity and 
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reliability were equated, ontology and epistemology were distinct. 

This contrasted with social constructivist and biohistorical approaches where issues of 

validity and reliability are very significant and it is necessary to develop arguments in 

support of both. In this case however, the entire framework is concerned with the way 

humans acquire knowledge and so ontology and epistemology are conflated into a 

single process. These relationships provide philosophical underpinnings for the thesis 

and are summarised in Figure 10.2 

FIGUREl0.2 

Mechanistic Systemic 

Epstem .ology and Ontology 
separate 

Validity and Reliability 
conflate 

Evolutionary Social constructivist 

Epstem·ology and Ontology 
conflate 

Validity and Reliability 
separate 

At a high level of abstraction we can see that there is certain equivalence between the two sets 

of approaches. The mechanical, systemic and evolutionary approaches operate within a well

defined ontological view and claim that their methodologies result in sound human knowledge 

without the need to search for external validity criteria. In other words, if the methodology is 

replicable, (i.e. reliable) it is necessarily valid. Another way of putting this is to say that these 

approaches conflate reliability and validity. 

In social constructivist positions, however, reliable methods which can be demonstrated as 

valid for human observers, provides the knowledge base without the need for a separate 

ontology. In other words ontology and epistemology conflate, but reliability and validity are 

necessarily separate. There is an exception to this. Those adhering to a strong post

modernist position, would assume all views to be equally valid and thus see no need to 

''prove" vahdity at all. 

It is a great pity that those trained in the mechanical, systemic and evolutionary perspectives 

are not given a better background in the philosophical and psychological frameworks within 

which their tradition is based. Conversely, those trained in social constructivist traditions often 

fail to acknowledge how their paradigm draws from the very paradigms they criticise. 

Consistency, simplicity and elegance are hallmarks of good qualitative science and these are 
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essentially mechanistic concepts and unverified aesthetic assumptions. 

10.6. PROCESSES OF BOUNDARY SETTING 

Whether we are interested in research or decision-making, our starting point is 

essentially the same: the stock of human knowledge. And as a first step it is always 

necessary to define the contextual boundaries. These may be given when one is 

operating in a well defined decision-making or research area, but in novel situations, 

contexts need to be defined explicitly. From here on the methodologies diverge. Researchers, 

as we have seen, seek to strip away the extraneous material and focus on the smallest possible 

number of variables and manipulate, observe or analyse them and so on. As we are not 

concerned with research methodologies per se, we need not take this any further here. 

Decision-makers however, need a different process. Selecting the most appropriate 

context is not easy. We have suggested that matching cultural and bioregional areas and 

the application of the principle of subsidiarity provides the best starting point. We then 

need to envisage where it is that we want to be in the future and backcast to where we 

are to see what needs to be done to get there. This may involve going back and forth 

many times until the vision is in the realm of the possible considering all constraints 

etc. The vision then is tested against a wider context: at a national level it may involve 

considering international implications. For the managers ofriver catchment, it may 

involve downstream considerations. For social issues wider social groupings may need 

to be considered. Context should always be broadened from the narrowest, the 

economic/ material base, to consider the wider social and then the wider environmental 

implications. 

10.7: TYPES OF DECISION-MAKING 

We have proposed two types of decision-making: the entrepreneurial and govemance 

types and argued that these two must always be in balance. For non-human organisms 

operating in their ecological niche, their choices are constrained by the context in which they 

find themselves. Their decisions are essentially entrepreneurial: always moving into an 

unknown future. For social animals that have evolved culture (that is they pass on learned 

behaviour from one generation to another through non-genetic means) the culture provides 

constraints of the form I CAN/CANNOT DO TIIlS. h1 group situations such constraints can 
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be overridden by the behavior ofithe group where the individual comes to the feeling that I 

MUSTDOTIIlS. 

267 

For humans however, imagined future scenarios are unlimited and decision-making that 

reduces contexts to effectively bypass constraints can be disastrous. We have also seen 

that there are two other sources for poor decision-making: fiirst, the balance between 

entrepreneurial and governance decision making is lost ( either entrepreneurialism 

outstrips governance, or governance is so tight that entrepreneurialsism goes underground and 

the Rule of:Law breaks down). And second, the respective roles are confused. Where 

entrepreneurs are empowered to make their own rules or the rule makers seek to become 

entrepreneurs. We have seen examples ofiwhere both these events have occurred in recent 

times. 

10.8. SIGNIFICANCEANDLIMITATIONS 

Making good-decisions is :fundamental to the survival ofiindividuals, not just their political and 

commercial survival, their actual survival. It is hard to overestimate the importance ofithis. 

While there is no magic formula that will enable policy makers or any decsion-makers to 

identify the best options, or the best vision or the right answer in all circumstances, the 

approach offers two novel features: 

1. A theoretical framework for structuring decision-making processes to ensure 

balance between entrepreneurial and governance sensitive to both cultural and 

bioregional factors, and 

2. A methodology for using the semantic metalanguage developed by linguists 

for researching and understanding the subjective experience ofinon-human organisms 

to better understand the evolution ofiintelligent life on earth and provide a better basis 

for predicting behavior. 

In both cases, the limitations are tied to the extent that both innovations are actually taken-up. 

10.8.1 Balancing Entrepreneurial and Governance Decision-making 

The main stumbling block to the proposed decision-making arrangements are that the 

present institutional decision-making machinery is largely discipline based and 

conceptualised as "machinery". It seeks to follow research practice by simplifying issues 



CHAPTER 10: OVERVIEW, ... 268 

through the reduction of context. To encourage decision-makers at all levels to take into 

account wider implications is self-evident, but almost impossible to achieve because the 

institutional arrangements and vested interests prefer to operate in their reduced contexts and 

leave wider implications to others. What is needed is to find ways that current institutional 

arrangements can be structured to enhance augmented decision-making. The process now, 

where specialist policy advisers selected on the basis of their ( discipline-based) expertise, will 

need to be replaced by cross disciplinary groups that debate issues in a more public manner. 

Where political boundaries do not match bioregions, political changes need to be 

considered. Local governments could be amalgamated or take on and give up territory 

as necessary. Where actual boundary shifting is impossible, agreed arrangements to 

handle cross-border matters should be set up. This applies also at the national and 

international level. 

A most vexed issue is the suggestion that cultural boundaries should also match 

bioregions. This is happening to some extent as former colonies and even superpowers 

are beginning to break up, but there are many national governments resisting these 

trends and repressing ethnic minorities that have been struggling for their right to 

independence. There is no reason in a global environment with the kind of communication 

systems available that those cultural groups that aspire to independence and sovereignty 

should not be recognised. Even if this gives rise to a plethora of smaller states, they would be 

free to enter into larger arrangements through agreements, treaties etc. to handle issues that 

extend beyond their borders. 

While such an expansion of nation states flies in the face of current globalisation· 

rhetoric. It is in fact what is happening. Globalisation is being promoted by elites that 

have the resources to fly, trade and communicate around the globe. They are taking 

advantage of those who do not have such flexibility to force down prices, reduce levels 

of service and standards of living for others but not themselves. Minorities are resisting 

this trend and will do so increasingly as the exploitation implicit in globalisation continues to 

bite. 

Increasing the number of nation states is also likely to reduce the territorial ambitions of 

some predatory states. This would be the result of finding alternative ways, more 

cooperative ways to meetdoint objectives. It would also encourage cultural diversity 

and redresses the current trend to cultural monopolisation of the planet. 
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There are practical limits to the number of states, but there is no certainty about when such 

limits might be reached. A proliferation of nation states may give rise to calls for a global 

government. This would be a dangerous development for once such an institution exists, it 

would be difficult to cmmter the centrahsation of power. While some issues of a global nature 

call for a global response ( e.g. air quality, nuclear issues, disease control) this can be pursued 

by means of global agreements/treaties. These would need to be consistent with the principle 

of subsidiarity but would fall far short of global government. 

10.8.2. Use of a Semantic Metalanguages 

The main stumbling block to the application of the semantic metalanguage is to see 

how it might be taken up in other research fields. Some linguists still have difficulty in 

considering meaning as a legitimate field of study, and except for some normative work 

on values, attitudes, social stereotypes and the like by social scientists (that I have 

characterised as not very useful), meaning remains virtually untouched. Subjective 

experience has been thoroughly traversed by philosophers and sages throughout history, 

and has given rise to a myriad of ideas, including some of the most beautiful and 

inspirational works ever produced by humans. But the idea that all human value and 

meaning can be defined in terms of a small number of semantic elements will strike 

many as preposterous. The fact that all human knowledge can be written down using only 

thirty or so symbols of the phonetic alphabet and record all the worlds languages does not 

strike anyone as remarkable. Neither does the use of a few dozen grammatical categories to 

explain the rules of their syntax. But the idea that all meaning can similarly be captured with a 

small set of symbols will no doubt take a long time to become accepted. 

If this is seen as difficult, the idea that the same semantic metalanguage that is useful 

for defining meaning in human languages can also be used in animal languages is on 

much shakier ground. While the "out of Africa" assumption for human languages (i.e. all 

human languages have a common ancestor language that was spoken about 100,000 years 

ago) is disputed by some, it has some genetic and archeological support. There is no such 

extraneous support for a common origin for mental processing. It is quite possible, indeed 

likely, that animal communication systems developed independently and have totally different 

semantic systems. For example, it may be necessary to use completely different semantic 

approaches for primates, canines, whales, bats etc which presumably depend on different 

combinations of sounds, smells and gestures and so on. Possibly, all motile creatures, as I 

have suggested, experience the subjective state ofFEELING (VERY) GOOD/BAD but that 

may be the only common semantic element. At this stage, whether mind evolved once or 
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many times is an open question that needs further research. Whether the challenge will be 

taken up or not is for others to decide. 

In summary then, as an applied thesis, the work might have some immediate application in 

regard to the suggested principles of decision-making. And in the longer term, it may have 

some heuristic value insofar as it suggests a new approach to dealing with the subjective 

experience of organisms including humans. 

10.9.ETHICS 

We now proceed to consider some of the complexities and uncertainties inherent in Ethical 

Theory and argue that the approach to decision-making that we have adopted may help us 

find a scientifically grounded path through the ethical jungle. 
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Human cultures and religious belief systems are the repositories of ethical precepts such 

as the Ten Commandments and the Golden Rule (from the Christian tradition) and the 

associated written canons, unwritten taboos and rituals. All cultures have ethical 

systems, and as Dennett (1996, 494) has pointed out, Philosophers since Plato have 

attempted to organise these imperatives into a single rationally defensible and universal 

system of ethics, so far without approaching anything like consensus. In fact if 

anything, we are moving further away from consensus as there are numerous competing 

ethical approaches having their supporters in the Western tradition. Listed below in 

table 10 .1 are 13 of the most common of which I am aware. 



CHAPTER 10: OVERVIEW, ... 271 

Table 10.1 A selection of Common Ethical Principles. 

1. The GoldenRule: 

2. 
Kant's Categorical 
Imperative: 

3. Utilitarianism: 

4. Hedonism: 

5. The futuitive Ethic: 

6. The Means-end Ethic: 

7. Might is Right: 

8. Ethical Egoism: 

9. The Professional Ethic: 

You should do unto others as you would have 
them do to you. 

You should not adopt principles af action unless 
they can, without inconsistency, be adopted by 
everyone else. 

Follow the principle af the greatest good for the 
greatest number. 

1f it feels good, do it. 

Do what your "gutfeeling" tells you to do. 

Do it if the endjustifies the means. 

You should take whatever advantage you are big 
and strong enough to get away with regardless 
of legal or social considerations. 

Act in your own self-interest provided it is within 
the law. 

You should only do what you can justify before a 
committee af your professional peers. 

10. 
You should be loyal to the organisation that 

The Organisational Ethic: 
employs you. 

11. The Disclosure Principle: 

12. The Mystic Principle: 

13. Deep Ecology: 

You should only do what you are comfortable 
with all your associates, family and friends 
knowing that you have done it. 

Moderation in all things and the denial af self is 
the way [to enlightenment]. 

Nature has intrinsic value, not just usefulness. 
You should always respect nature. 

It should be noted that these basic ethical beliefs are obviously inconsistent with each 

other and all are anthropocentric. The utilitarian principle, which perhaps is the most 

influential in that it is widely associated with economic decision making, is an extreme 

form of anthropocentrism for usefulness is always seen from the human and (in 

economic contexts, individual human) perspectives. 



CHAPTER 10: OVERVIEW, ... 272 

Deep Ecology talces the opposite view. It claims that the environment and other natural things, 

in addition to humans, have value in and of themselves. This is not a new idea, and is vecy 

close to Hegel who, according to Morton White, held that: 

"The universe reveals the workings, the development, the realization, the 
urffolding of a World Spirit or Absolute idea. On his view the universe is not 
unlike an animate being that has a soul, desires, aims, intentions, and goals. 
The universe is spiritual; it has direction; and the explanation of ordinary 
facts, human actions, historical changes, and institutions may be grasped 
once we recognise how they are embedded in this cosmic organism. " 
(White, 1954,13) 

This sounds very close to Lovelock's Gaia hypothesis, although Lovelock himself sees Gaia 

more as a metaphor than reality. According to White, most twentieth century philosophers ( at 

least up to the time he was writing) and some earlier ones, that wrestled with the problem of 

reality, ( e.g. Marx, Kiekegard, Dewey, Russell, Moore and Whitehead), began by rejecting 

Hegel's position, and it is not surprising, that we at the end of the twentieth century and the 

beginning of the twenty-first, have difficulty with it. 

But if nature has rights as suggested by Deep Ecologists (and many others, see Nash, 

1990 for a historical overview) there are serious practical difficulties in the way 

conflicting values between perceived human and environmental priorities are weighed up 

(Sylvan, 1985). These can be partly addressed by such concepts as "respectful use" and 

"sustainable practices" and even Charles Birch's "compassion" that we will explore further 

below. But first we need to consider whether it is possible to produce a single philosophically 

sound ethical system, and secondly whether it is desirable. 

Dennett (1996, 453-493), in his masterful way, looks at some earlier attempts to 

develop a unified approach that have as their core a recognition that morality, in the 

minds of their originators must have evolved. He is searching fur a "natural basis for ethics". 

He looks at philosophers such as Hobbes, Rousseau, Locke, Nietzche, Moore, Rawls and a 

number of other lesser known lights. He also looks at Biologists: Darwin, of course, but also 

E.O. Wilson, Trivers and Maynard-Smith. This is not the place to attempt an overview of 

their voluminous works. 

Dennett asks a fundamental question. In what ways, he asks: " .... is a society like a giant 

organism, and in what ways is it different?" He points out that multicellular organisms 

have solved the problem of group solidarity, and that this might give us clues towards some 
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universal ethical principles. 

"One never hears tales of a persons thumbs rising up in civil war against 
the neighbouring fingers, or of an Eagles wing going on strike .... Why don't 
these rebellions happen? Each cell on a multi - celled organism has its own 
strings of DNA, a complete set of genes for making a whole organism, and if 
genes are selfish, why do the genes in the thumb cells or wing cells so 
docilely cooperate with all the rest of the genes? ... (A.re they denied the 
vote? Why do they put up with it?)" (p.458) 
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In his explanation Dennett reminds us that a typical multi-celled organism is both organism and 

a community ofiorganisms at the same time. There are cells that are "officially" part ofian 

organism and billions oficells that are in a symbiotic relationship with the official cells. These 

symbionts are just as essential for survival ofithe organism as the official cells. The difference 

is that official cells share an ancestry and are the "host" cells while the other cells are ''visitors " 

that have descended from different lineages. 

"This is extremely easy to lose sight of, especially in contexts in which we 
treat all these 'parties" as intentional systems - as we should, but with 
extreme caution. Unless we are careful, we are apt to miss the fact that 
there are crucial moments in the careers of these agents and semi-agents 
and hemi-demi-semi-agents when opportunities to 'decide ' arise, and then 
pass. The cells that compose my bulk have a shared fate, but some in a 
stronger sense than others. The DNA in my finger cells and blood cells is in 
a genetic cul-de-sac; ... these are part of the somatic line (the body) not the 
germ line (the sex cells). Barring revolutions in cloning techniques (and 
ignoring the strictly short-livedprospects they have for giving way to 
replacement cells they may help create) my somatic-line cells are doomed to 
die 'childless ', and since this was determined some time ago, there is no 
longer any pressure, any normal opportunity, any 'choice points', at which 
their intentional trajectories or the trajectories of their limited limited 
progeny - might be adjusted. "(p.458) 

Dennett undoubtedly uses "intentionality" in a teleonomic (not a teleological) sense 

here, but as we have seen in Chapter 2, some ofihis motile cells, for example, the white 

blood cells do have genuine choices and their higher goals and purposes are not fixed in the 

same way as sessile cells. For Dennett, sessile cells are: 

"Totally committed slaves to the 'summum bonum' designed right into 
them ... " 

The host cells that are officially him are "clones" and that is why they do not defect. He 
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contrasts these with his "visitors" that include benign mutuals, neutral commensals and 

deleterious parasites that share habitats with the host cells. Each of these visitors has its 

own 'summum bonum' designed into it. 

"Fortunately, there are conditions under which an 'entente cordiale' can be 
maintained, f01: after all, they are in the same boat, and the conditions 
under which they can do better by not co-operating are limited. But they do 
have the "choice. " It is an issue for them in a way it is not for the host 
cells. " (p. 458) 

For Dennett, the condition that creates choice is the mindless 'voting' of differential 

reproduction. 

"It is the opportunity for differential reproduction that lets the lineages of 
our visitors change their minds" or "reconsider" the choices they have 
made, by e'YJploring alternative ,policies. My host cells, however, have been 
designed once and for all by a single vote at the time my zygote was 
formed. "(p.459) 

Dennett is using the word "choice" figuratively of course, as his liberal use of inverted 

commas attests. While I use the term literally, meaning a free choice, but only for certain 

organisms in certain situations that need to be empirically determined. I agree entirely with 

Dennett that there are degrees of"choice" between host cells, visitor cells and, I would add, 

further degrees of freedom between these two and motile cells. That is the key. The gradual 

increases in the degrees of :freedom with increasingly more complex organisms during the 

evolutionary past. This is not a unidirectional process. There are many organisms, for example 

coral polyps that spend an early part of their life as free motile organisms before living the 

greater part of their lives as sessile creatures. They give up choices, like monks living under a 

monastic rule. But unlike monks, the polyps, once attached, cannot move on. They have lost 

their ability to choose. 

But what of the concept of "entente cordiale"? Obviously this applies to all organisms 

that are "in the same boaf ', particularly for social organisms that live in groups, but also for 

island communities ofdifferent species, or an ecosystem or the whole planet. Far from 

Hobbes suggestion that" life in the state of nature is nasty brutish and shorf' or 

Tenneson's "red of tooth and claw" All organisms, living in the habitat in which they have 

evolved must necessarily be functioning optimally. In subjective language we have used earlier, 

they FEEL GOOD. For Dennett the crucial question is whether humans with their technology, 

short time horizons and anthropocentric viewpoint can find such a workable arrangement, 

where not just humans FEEL GOOD. Further more, giving up certain :freedoms in the 



CHAPTER 10: OVERVIEW, ... 275 

interests of:the group, must have a subjective dimension along the lines: I WANT YOU TO 

FEEL GOOD. This subjective state may provide a basis for understanding ethics. 

Dennett pointed out that: "Any theory of the birth of ethics is going to have to integrate 

culture with biology. " Throughout the thesis we have been arguing that the way to integrate 

culture and biology is through the discipline of:biohist01y. So now I want to apply some of:the 

insights that we have developed so far to the problem of:ethics. First we need to steer our way 

around two common fallacies: the "genetic fallacy" and the "naturalistic fallacy". 

10.9.1. TheGeneticFallacy 

The genetic fallacy is the mistake of: inferring current function or meaning from 

ancestral function or meaning. Dennett gives some examples where this fallacy has 

been avoided. He quotes Darwin: 

" ... throughout nature almost every part of each living thing has probably 
served, in a modified condition, for diverse purposes, and has acted in the 
living machinery of many ancient and distinct specific forms. " 

(Quoted in Dennett, 1996, 465) 

And Nietzsche: 

" ... the cause of the origin of a thing and its eventual utility, its actual 
employment and place in a system of purposes, lie worlds apart; whatever 
exists, having somehow come into being, is again and again reinterpreted to 
new ends, taken over, transformed and redirected. .. " (ibid p. 465) 

And as Gould might have put it: 

. "All adaptations are exaptations, in cultural as well as biological 
evolution. " (ibid p. 465) 

But what precisely is the fallacy? Is it to argue backwards and suggest that a certain 

function or meaning now implies it must have had such a function or meaning in the 

past? Or is it to argue forwards and suggest that a certain function or meaning in the 

past implies such a function or meaning now or in future? Consider the Latin word 

"stuare" to boil. It crops up in the English word "stew" with its modem meaning as a type of: 

food. In medieval French, a "stu" was the word used for a public bathhouse, and later it was 

the word for a "brothel". In what way is it fallacious to say that there is a relationship between 

the form and the meaning of:the words "stuare", "stew'' and "stu" that has evolved in various 
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directions over the last 2000 years? No, there is nothing fallacious here. What we cannot do 

is attribute an earlier form or meaning as a sufficient cause for the next form or meaning. To do 

that would be to deny the complex social interactions involved in the way languages change. 

But it is not fallacious to look at the fossil record and see increasing skull size and infer larger 

brains and greater freedom in decision-making. 

It also needs to be pointed out that in a mechanistic or closed systemic framework, 

where causation is linear, the genetic fallacy cannot arise. Conversely, in an evolutionary 

context, where creativity is allowed, the fallacy is a very real danger and it is even more of:a 

danger in an interactionist :framework that allows contradictory notions to exist side by side in 

the same model ofaeality. 

Dennett draws attention to the genetic fallacy to introduce the related naturalistic 

fallacy that is much more difficult to deal with. 

10.9.2. TheNaturalisticFallacy 

This fallacy involves deriving what ought to be from what is or what was. The fallacy 

was identified in GE Moore's (1903) Principia Ethica, and has been described by 

Dennett (1995,467) as "one of the shibboleths of contemporary philosophy". Moore 

took the view that the meaning of: an idea was something wholly independent of: mind 

and this was the beginning of: what was to become known as Realism. Moore saw 

ethics as the third great problem area addressed by Philosophy. (The others addressed 

the nature ofaeality (ontology) and how we know/experience it (epistemology)). He saw the 

aim of:ethical philosphy was to: 

" ... classify all the different sorts of things which would be good or bad, 
right or wrong, in such a way as to be able to say: Nothing would be good, 

· unless it had certain characteristics, or one or other of certain 
characteristics; and similarly nothing would be bad, unless it had certain 
properties: and similarly with the question, what sort of actions would be 
right, and what would be wrong. " 

(Moore, 1953, quoted in White 1957,42) 

Now Moore claimed that it is impossible to rationally derive good and bad or what ought to 

be from what is, and this has given rise to the idea that Ethics, like mathematics and logic, 

must somehow be autonomous. Dennett doubts that a single feasible algorithm (" a sort of 

global cost-benefit analysis" in utilitarian terms) is possible because of:what he calls the 

"Three Mile Island Effect''. He asks: "Was the meltdown that occurred at the nuclear 



CHAPTER 10: OVERVIEW, ... 277 

plant at Three Mile Island a good thing to have happened or a bad thing?" How do we 

weight it as a positive or negative? Obviously it was bad from the point o£view o£those who 

were hurt by it. But to the extent that it provided a wake-up call that may have prevented 

other nuclear accidents and perhaps even convinced some wavering governments to rule out a 

nuclear option altogether, it was good. 

And at the practical level he gives as the example the stock-market advice: "Buy low 

and sell high". Such advice he points out (as many others have done before him) is 

useless: fine in principle but without indicators as to when ''high" and "low'' have been 

reached, the advice is not very practical, even for utilitarians. 

Dennett holds even less hope for Kantians ( or sometimes called "rule worshippers") and 

reminds his readers that: 

"No compelling system of ethics has ever been made computationally 
tractable, even indirectly, for real world moral problems. So, even though 
there has been no dearth of utilitarian (and Kantian, and contractarian, 
etc.) arguments in favour of particular policies, institutions, practices and 
acts, these have been pretty heavily hedged with ceteris paribus clauses and 
plausibility claims about their idealizing assumptions. These hedges are 
designed to overcome the combinatorial explosion of calculation that 
threatens if one actually attempts-as theory says one must-to consider all 
things." (ibid, 500) 

10.l 0. GETTING AROUND THE NATURALISTIC FALLACY 

Thus the case for a single system o£ethics that is not guilty o£the naturalist fallacy is not 

looking good. Why is it then all human cultures seem to have well developed moral systems 

and individual humans universally have some capacity for moral consideration: what is 

commonly called a conscience. As with all aspects o£human :functioning, consciences must 

have evolved along with our bigger brains. Consciences are universal, but is there also a 

universal good/bad? The answer to this puzzle lies in the erroneous assumption that we need 

to start with what is. Rather, I will argue, we need to start with an assumption o£ought and 

use this to justify discovering what is. This gets us around naturalist fallacy and avoids the 

alternative assumption that ethics must be autonomous. 

To develop this argument we need to consider Whitehead's claim that: 
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"M-ere existence has never entered into the consciousness of man, except as 
the remote terminus of an abstraction in thought. Descartes ' "Cogito ergo 
sum" is wrongly translated, I think therefore I am". It is never bare 
thought or bare existence that I am aware of ljind myself essentially a 
unity of emotions, enjoyments, hopes, fears, regrets, valuations of 
alternatives, decisions - all of them subjective reactions to the environment 
as active in my nature. My unity- which is Descartes' "I am", is my 
process of shaping this welter of material into a consistent pattern of 
feeling". 

(Whitehead, 1938, quoted in White, 1958, 97) 
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It is this pattern o:fifeeling that determines the morality ofione 's actions. In looking for a 

biologically based theory o:fiethics then we need to start with feeling. As we have seen, for 

simple motile organisms seeking to maintain their activation levels the subjective experience o:fi 

FEELING GOOD was what has, I submit, guided all motile organisms ever since. But what 

goes into the mix to determine what FEELING GOOD is at a particular time varies from 

organism to organism and situation to situation. Whitehead again: 

"The individual enjoyment is what I am in my role of a natural activity, as I 
shape the activities of the environment into a new creation, which is myself 
at the moment; and yet, as being myself it is a continuous of the antecedent 
world. " (ibid,98) 

Notice haw there is constant interaction with the environment, and further: 

"If we stress the role of the environment, this process is causation. If we stress 
the role of my immediate pattern of active enjoyment, this process is self 
creation. If we stress the role of the conceptual anticipation of the future whose 
existence is necessarily in the present, this process is the teleological aim in 
some ideal in the future ... The emotion transcends the present in two ways. It 
issues from and it issues towards. It is received, it is enjoyed and it is passed 
along, from moment to moment . .. . Existence is activity ever merging into the 
future" (ibid, 98 and 100) 

Notice feeling is not separate from the process, it is integral to it as is the ideal future: the 

GOOD/BAD and it is deviations from this that are right/wrong. I:fiwe then consider the 

biohistorical process that led to our subjective experience we can say that this is prior to what 

is, and further more, it can be argued that the evolutionary process which gave rise ta us is the 

ultimate good and that (1) we ought to understand it (i.e. this is the~ustification for doing goad 

science) and (2) whatever we do should be in harmony with this evolutionary process. In 

other wards, instead ofifallaciously starting with what is and trying to deduce what ought to 

be, we start with accepting the process o:fibecoming as ought and deduce from this what is 

and what ought to be. 
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The intuition of deep ecologists that nature has value in and ofitself can thus be supported if 

nature is seen not merely as a complex wondrous thing, but as a process of becoming of which 

humans are but a part. We necessarily need to try to understand that process (i.e.to do good 

science) and above all, we ought not destroy it. 

Machiavelli wrote: 

" I am disposed to hold that fortune is the arbiter of half.our actions but that it 

lets us control roughly the other half." 

Whether it is half or not is debatable. It probably varies from person to person and 

throughout life. During conception, birth and early childhood, fortune is everything, but 

increasingly as we get older our past decisions, as many poets and writers have noted, are 

etched on our faces. We are increasingly the result of our own decisions. 

But making our own decisions is no longer enough. More and more we have to think as 

though we are the ecosystem in which we live. We need to feel its pain and attend to its 

well being. To do this we must apply creative governance type thinking to give 

meaning and purpose to our lives and, in the longer run, improve the chances of our 

own survival. This is the price of our evolved intelligence. fu order to further our 

narrow interests we have to reach out to the whole of life. We are only a part of it, as 

Dobzansky (1983) said, "a moment in evolution". But we have the potential to destroy 

it all and need to restrain our frightening capabilities for the good of all life. 

And now, picking up Morris West's metaphor once more, it is time to turn around, towards 

the main range, and tackle the next stage of the ascent. 
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